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ABSTRACT

Few studies can be found in the nursing literature
that éescribe_spe acquisition of psychomotor skills. This
1ac& may be due, in part, to.a shift\in.the foeus;of'
nnrsing curricula from emphasis on osychomotof‘proficiency‘
- to more cognitive aspects.

This study was designed to pxamlne in detall the
learning of one 1mportant skill in’hur51ng, that of
intramuscular injections (IM's)}. The volunteer subjects
were 48 female students, aged 18 to 32, in the second year
of a;bacoalanreate nursing program. .

Both qualitative and quantitative methods of data
collection and data analysis were' used. Data were
collected in several ways: participant observation with
Qarying degrees of involvement (complete obserQer of the
‘lecture,wand participant-as—observer.in.the laboratory
praotice session)iﬂsemi-strﬁq;ured'interviews before,
during, and at the conclusion of the. study (1nclud1ng a
description of phases of learning, strategies used, T
feelings about 1njections, and evaluation of teaching-
strategies), measurement of anx1ety (State-Tralt Anx1ety-

E Inventory and Form B):; manipulative dexterity. (subtests of
the'General’Aesessment Test Eatteryj; self-esteenﬁ
(Culture-Free Self-Esteem Inventory for Adults); '. N;;//I_
‘self¥eff1cacy (Form A), knowledge (knowledge test),eand |

f performance ‘scores . for preparlng andxadministering three IM

o S
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injection, they achieved higher performance scoresi

injections to patients (Intramuscular Injection‘observation
Sheet); age; and academic achievement (grades).

Descriptive statistics,,Eorreiations, and analysis of

~ variance techniques were‘empioyed. The qualitative data

*

were examined and categorized. gFrequency and percentage
distributions were used to summarize the data. ’

- The older students in the study were slightly less’
'anx1dus about the 1njections and demonstrated higher
dexterity scores. For all students, with each successive
injection the level of anxiety decreased, whereas the

self-efficacy and performance scores increased Although

the most anxious' students took longer to prepare each

_General self-esteem scores indicated a. "high" level: of
self-esteem, but group and individual scores for personal
self-esteem were 1ower. Performance was not significantly
ba;zz:tea‘byrage, dexterity, self-esteemn, self—efficacy,
knowledge, or academic achievement. e

Students initially were concerned with being anXious .

about the injections (14.18% of all responses), and w1th

causing pain (11 48%) Later, the conoerns involved

y locating ‘the correct sites for the 1njections (24 32%), and

-

calculating dosages (8 16%) ‘With children,-the students
’took 1onger to. prepare and administer/the in]ections, and
expressed concern about the reaction of children to>

»1njections.,



As the students progressed through the 1njection P
experience, their focus changed from the procedure and
themselves to being more focused upon the patient._ ‘The
main strategies used by the students 1n learning to glVe IM

/A,dnjections were Review (52%) which con51sted mainly of .
mental practice-visualization and/or verbalizatlonuand
review of printed material; and Practice activitiest‘
k22.67%)7which included simulated and actual experiences.

The’teaching'strategées of lecture, videotaped

-demonstration, simulations} and injecting a peer were
evaluated positively by the students; Students requested
the opportunity to locate all the IM 1n3ection sites and to
give more injections to’each other (73.73% of the
responses).

J Triangulation or the combined use of qualitative and
quantitative methods contributed greatly to the richness df

data abqut the experience of learning to prepare and
N !
administer 3ntramuscular injections.
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CHAPTER 1

overview of the Study .

Introduction ' ‘ ‘

During the past few years; the focus in nursing

>

education has "slowly shifted from a clear emphasis on
‘manual performance to broader applications of cognitive
'skills" (Sweeney, Hedstrom & O'Malley, 1980). Although
nsychomotor skills are only one component of nursing care,
T they are im;ortant in that if,they are performed poorly,
the nurse-patient relationship may be adversely'affected.
Partridge (1978) speaks out on behalf of "a'neglected and
unpopdfir element of nursing: technical skills: Wittingly
or unwittingly, we have demeaned and classified as-'lower |
level!' these elements of nursing practice which 1nvolve
Amanual skills" (p. 358). Singer (1980) notes that North
American culture places a heavy emphasis on the mastery of
intellectual activities and thus assigns Sklll mastery a
lower prestige lev=21. . ' |
Partridge (1978) raises.an important question: "Isn't‘
it within the grasp ofvnursing eaucation to assure minimum
_ ‘competence in the basic skills of ouriprofe551on and at the
’stame time develop the clinlcal judgment and 1nte11ectual
processes that are also required?" -(p: -358). Attention
must be directed tO'how-psychomotor skillsvare taught in
" nursing, andhto how nursing students actually learn tQ‘f,;
perfotm‘the necessary skills,,in.order«that graduates of“‘

!



any nursing program are indeed technically competent to

»

practice.

s

Statement of the Problem

How do nursing students learn complex psychomotor
skills such as giving intramuscular injections? _Nur51ng‘
educators interested'in psychomotor skill'learning‘have, )
through experience and?trial.and error,‘attempted to
discover techniques that are effective in assisting
students w1th skill acquisition. As well, a number of
observations have been made in relation to the difficulties
and successes experienced by'students learning particular
psychomotdr skills. It is readily apparent that students
learn at different rates (Fuller & Deneny, 1975{. Some are
able to move smoothly'and confidently, while others shake
and fumble with the_equipment. Some may be able to perfdrm
the skill competently after only a few practices, while
others must repeat the task many timesg, and even then, may
not attain‘the same degree of prOfiCiency; |

As budget constraints result in instructors
superv151ng larger and 1arger groups of students,“it
becomes more difficult to provide enough individual
.instruction time to those students experiencing difficulty

- with psychomotor skill learning - The problems associated
with teaching nursing skills are summarized by Rhode, S

CSDKauchak and Eggen, 1980.



One of the major probtems—facing‘nurse ...
educators today is how to teach the motor skills
necessary for ... §nursing] practice in a manner
that is efficient in terms of facuity teaching
time, provides for maximum skill acquisition in
terms of safety and accuracy of performance in
the shortest period of time, allows the student
to make the most of limited clinical experiences,
minimizes student anxiety, and frees the student
to move on to learning the complexities of
management of patient care. (Rhode, Kauchak, &

Eggen, 1980, p. 27)

For many‘ndrsing students the giving of an injection
is equated with being a nurse. 1In addition, sugcessful
practice‘of nursing in a variety of settingsrwijg require
the giving of<injections. In a stndy oflnew staff members
Boyd and Conrad reported'that 84% of college prepared '
nurses, 16% of university prepared nurses, and 27% of J
hospital prepéréd nurses rated themselves as'unable to give
‘injections to the specified level (1981{ p..lOl). While it
might be expected that‘graduate nurses with no erperience
would report being unable to give injections (54%), it was
“surprising to find that 26% of those with one or two years\\
experience and 35% of those w1th three to five years
. experience also reported being unable to perform. injectlonsl
satisfactorily (Boyd & Conrad p. 81) Since the results
‘were based on the indivdiual nurse's perception of how well
he/she could give an injection and not an actual .

"measurement of performance, gt may be that certain

5concerns, thoughts, and feelings related to giving
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injections may have negatively,influenced the perception of
iahility to give injections. Despite these possible g
explanations, the need ex1sts to examine more closely the

process of learning to perform IM injections.

 Purpose of the Study , , N

| ' The purpose of the study was to describe how nursing
bstudents learn and perform a particular'psychomotor skill,
that of intramuscular injections (IM's).

The first objective was to describe,‘from the
students viewp01nt the experience of learning how to
prepare and<give IM injections. The second objective ‘was
to identify the -actual phases of skill acquisition,
beginning with When studepts were introduced to
1ntramuscu1ar,1njecti6ns, and ending with the actual
. performance of a minimum of three injections, The third‘
objective was to identify various strategies-used by
nur51ng students while learning to prepare and admini;ter
IM injections. Data were collected. to determine if
lanxiety, manipulative dexterity, self-esteem,
self-efficacy, and knowledge of asepsis and IM's affect°d
'the performance of preparing and administering V
3intramuscular injections.‘ This was the fourth objective
‘The fifth objective was to examine the relationship of age,
"grade point average, grade in a surgical-pediatric coLrse,
"»and the grade achieved in a practical examination in

',assessment to the performance of IM- injections.i
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Research Questions |
% Several, questions have been‘posed which examine issues

relatdd to psychomotor skill le@rning‘in nursing. *

.
v

1. ”Whatf if*any, phases are involved in'the_learning of

E IM»injections? N ® ~
2. 'Whatv if any, strategies do nursing students ,use in
N 'learning IMcinjections° '

3. _ How does the level of maﬁipulatxve dexterity affect

'(f-r,lperfcymance of IM‘injections?
’ 4.‘ What effect does anxiety haée on the performance of

© IM injections? + .’ . | P

5. What effect does self-esteem have on the performance

" of IM injections? A

6. . What effect does self-effici!#f’ave’bn the performance
of IM injectionS?‘ - vﬁﬁh . '

‘1;7.? Does  age affect.the perfcrmance of IM injections?‘

8. . Is tnere avrelationshipbbetweenhacademic achievement
and the ability to perform IM injections? ‘

§i§ﬁ1:iggnce of the Study
Providing nursing.care to patients 1nvolves competence

*in both intellectual and psychomotor skills. Elliott,
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'Jillings, and Thorne (1982) contend that psychomotor skill

earning has been given the lowest priority due to the need
emphasize other content such as leadership, health
promotion, and problem solving skills. Aﬁtempts by .
educators €6 decrease the impoftance of psychomotor skills
have met with failure, since nursing students cohtinue to
"placera priority on the mastery of motqr skills" (Hanson,

1977, p. 75).. Students rank technical competence so highly

because incompetence is readily apparent to instructérs, to

the patient, and to the students themselves (Hénson, 1977) .
Eaton and Davis (1972) point -out that "the level of
competence of étudenté or novice nurses is oftemr judged by
the degree to which they can smoothly and efficiently
perform nursing procedures“ (p. 58): 1In.a study condugted\\
by Shields (i952), graduate nurses employed in a variety of
agencies selected manual skills as themfirét ability that a
graduate shoqldvpossess. Bailey (1956} reported that head
nurses and instructors“sé;fctéd manipulative skills and |
technical competence aé the mostiiﬁportant behaviors. ﬁu;d
(1978) méintains that graduates must possess skill
'competenc; as well as confidence -in ;héir‘ability to
perﬁorm psychomotor skills. .The nursing service settings
are.aware.thaf new graduates displaf deficiencies in

. technical skills, and often take this into account when

pianning‘orientation programs (Atwood, 1979).

2 v
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In a study to identify difficultiés experienced by new
nursing staff in performing nqrsinb skills, Boyd and Conrad
(1981) recommended thag "FacultieéAof.Nursing strengthen
the skills preparation of their students so that new
graduates are able to function af a basic level of
competence" (p. 119). It wés further recommended that
Faculties of Nursing recognize

that nursing indeed is a .clinically Based

—profession and the ability to perform manual

skills while caring for the patient is mandatory

fpr safe and effective nursing care and also to

maintajrn the gredibility of the nursing

profession (Boyd & Conrad, 1981, p. 120).

Several.authbrs have éddressed the neéd for'directing
more aftention to skill learning by suggesting that
studenté be provided with time, or perhaps even a course,
at the beginning of a nursing program; to master the basic
psychomo;pr skills (Hanéon, 1977:; Rhode, Kauchak & Eggen,
1980; Bauman, Cook & Larson, 1981). Hanson (1977) and -

‘Rhode et al. (1980) contend that once students have
mastered the manual nursing skills, fhey will be ready to-
develop the intellectual skills fequired in'beginﬁing to.
;earn the management of complex patient care.

Elliott et al. (1982) noted that the educational
literature cont&iﬁé C6nsiderab1e informatidn on the
application bf.learningvtheoryAté the acquisition of
psychomotor.skiils.'fAddifional exampleglcan be fbﬁnd in

. physical education, physiotherapy, aviation,,dentistry; and



industfy. The nursing literature, on the whole, has
neglected to make use of leatniﬁg theory, and instead, the
foéus has been on the number and nature of the skills to be
included, and the use of some learning aids (Elliott, et
al., 1982, p. 26).

This study was designed to attempt to bridge the gap
between the knowledge of learning theorieg drawn from other
discipliﬁes, and the teaching of a specific psychomotor
skill (intramuscular injecfion) in nursing. The study'
began with descriptions_from the learners themselves as to
the experience of 1éarning IM injections, and included the
pﬁases of skill learning and the strategies they were using
to assist“in learhing this skill. By identifying the
phages and the strategies used, it may be possible to
diagﬁbasxthe problem areas and then to prescribe
appropriate remedial activities. A further fésul% mightlbe
that based on certaiﬁ characteristics (age, level of
manipulatigz dexterity, level of self-esteem, level:of.‘
self-efficécy, and énxiety) of>the 1earnef,'specific
teachiﬁg strateéies could be developed to bettef aésist‘

each student in learning the skill.

Definition of Terms ,
o Psychomoto; Skills. Harxow'(1972) has separated the
term ";'3syc':hvcomcf:'c:o‘r'i into its two component parts; psycho and

motor, and concluded that "it connotestin—movément or

@
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voluntary motion: (p. 31). Spaeth-Arnold (1981) indicated
that within the area of motor learning, the term 'skill' is
often used to refer to the act or task being performed.

The term can also be used in a qdalitative way-to describe
the manner in which an activity fs,performed. Higgins and
Spaeth (1972) considered two aspects\;; skilled

performance: the resuit of the movement (attainment of the
goal) and the movement itself (such  as co-ordination,
timing, and efficiency) (cited in Spaeth-Arnold, 1981, n;
28). Singer (1980) describes four aspects of a skill that *
pust be sufficiently developed if the performer is to be
described as skilled. These aspects can be stated as a
formula: "Skill = speed x accuracy x form x adaptability"
(p. 30). Speed is important since there is usually a
‘limited time in yhich the'skill is to be performed."
Accuracy determines how successfully the acts are carried
”ont. VForm euggests that a minimal. amount of energy is-
expended'and that the performance "looks good" A skifled
performer can adapt, remaining profiCient under a varlety
of changing and unpredictable conditions Singer concludes'
his discuss - by defining skill as the»"conéistent degree
of succe8s in achieving.an~objective'WithTefficiency and
effectiveness" (p;,31) Klausmeir and Ripple (1971) define\
a skill operationally as "the level of prof1c1ency attained

in carrying out sequences of action in a con51stent way"

(p- 477)._‘
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Thus a skilled performanee, in comparison with
~one less skilled, is accomplished with (1) less
attention to speciflc movements, (2) better
.,differentiation of cues, (3) more rapid feedback
and correction of movements, (4) greater speed
and coordination, (5) greater stability under a
variety of environmental conditions. Y

' The excellent typist, in comparison with the
beginner, gives little or no conscious attention
to hand and finger movements, simultaneously
hears or sees more relevant cues to guide
sequential movements and ignores the irrelevant,
responds more quickly to internal and external
sources of information concerning the typing
movements, moves rapidly in a rhythmic, unbroken
pattern, and types consistently under a variety
of environmental circumstances. (Klausmeir &
Ripple, 1971, p. 477-478) -

Robb (1972) restricts her definition. of skill to the

-

‘outcome of‘the motor act while ignoring the quality of the
.movement. In most skills, the goal is to bring about a-
particular outcome, but for some skills such as gymnastics,
the form is‘of considerable importance and actually
constltutes the goal. | ‘ “ E ;““*w\)
For the purpose of this study a psychomotor skill w111
be defined/is an action having both cognitive and motor
components. The performer of such an- actlon will: be ‘
descrlbed as skilled or skillful 1f the actlon is done~
qulckly, accurately, and efflciently, and can be adapted to
: changlng circumstances. . .
Performance. Performance can be tthght of as

"observable behav1or" and is. "operatlonally d&fined by the

behav1or_which is of interest ‘to the observer" (Magill,

]



1980, p. 31). Marteniuk (1979) haS'described performance
as a "level of skill execution that may or may not reflect
the true leueI of skill acquisition" (p. 197). Many
factors such as fatigue, boredom, motivation, and how
practice isidistributed, may affect‘performance (Marteniuk,{
1979) .. : , g
Learning. Learning is generally described as, a

Py

"permanent change in behavior, brought about through

practice" (Marteniuk,_1979,”p, 197). Deese and Hulse
(1967) have modified this definition by ‘emphasizing that it
“is not just the;change in behavior that‘is important, but
rather, it is that the change is in a particular direction,
brought about by;the performance moving closer towards an
established criterion. éparrow (1983) agrees since hevsees
learning as "a gradualﬁrefinement of limb;moVements toward
.the biochemical optimum, where the 'optimum"is'defined as
that ‘movement pattern whichlminimizes the‘total work done |
in achieving the goal of the task" (p. 239). .Magill (1980)
-cautions'that learning cannotbbe observed directly‘and that
inferences about learning are made on the baSis of a |
,person's behavior or'performance; Two Characteristics of
performance are indicators that learning has oceurred the.
performance of the skill has improved with practice over a

period of time and the performance shows less variability

or fluctuationvover‘time (Magill 1980, p. 31).

& L
;gt;amuscu;ar Injegtions. One particular psychomotor

»

- skill in nursing, that of intramuscular injections,
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involves the drawing up of medicagion (from a vial or
~ampule) into a needle and syringe and the injecting of the
"medication into the muscle of a live perscon. Care ﬁust be
‘taken to locate an appropriate site in a specific muscle

) / S
(termed landmarking), thus ensuring that underlying nerves
and blobd vessels are avoided. Principles regarding
aseps?s (sterile tedhniqué) and the administration of

medications must be followed throughout the procedure in

order that patient safety is assured.

4
Y

Organization of.the.Thesis

Thié thesis is organized into five chapters. The
"first thrée’chapters comprise the overview of the study, a
review of the literaturé related to psychomotor skill
learniﬁg, and a descriptioh of the»résearch methodology.
In chapter four the analysis of the data and the discussion
of-éhé findings are presented;";n the fifth and findl
chapter cbndlusibns are dra&n,,implications for nursing

education are suggested and recommendations are made for

future study.



CHAPTER II

Review of the Related Literature and‘Research . g%}

N/

Theories and Models of Psychomotor Learning

- In the early stuay of movementobehavior, the‘Stimulus—
Reéponse reinforeement view of learhing was in vogue. At
that time, physiologists focused ong"soinal" activity.

This led to‘the.idea that motor behavzor was identified
"with the lower,senses and {was] remote from the upper
‘'reaches of the mind" (Adams, 1976, p. 89). The ase of the
tern "motor" behavior or "motor" learning ", ..implies
nuscular movement, as if reflexive or with iittle cognitive
and'perceptual involvement" (Singer, 1980, p. 12). There
then came the realization that a considerable amount of
cognitive activity,ﬁas actually involved in motor learning.
It was.noted that motor sequences are under verbal control,
particularly at the onset of learning (Adams,.1976)

Singer believes that by plac1ng something in front of the
'word "motor" such as "psycho" or "perceptual" the true.
nature ‘of the behaviors is more. adequately explained (1980,
:p. 12) : B . .

A Ihree Level Theory of Percegtual-Motor Behav1or
Cratty s theory suggests that many variables that 1nfluence
a motor performance can be grbuped into three maln o

 subdivisions (1973, p. 35). The first level (basic

x4

.13
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behavioral supports), includes such cnaracteristics~as
level of aspiration, level of persistence, level of
arousal/motivation, ability to analyze the mechanics of the
task, and various perceptual abilitiesQ The second level
:(ability-traits and personal tendencies), refers to ability
traits such as strength, endurance, flexibility, movement
speed, reaction time, balance, coordination, and manual
abilities. The third level describes variables unigue to
the performance situation. Examoles are: aspects of the
physical environment (temperature, humidity, wind), the
- emotional environment (how the performer feels about his
performance, number and reaction of'spectators), the amount
and recency. of practice, instructions before and during the
: performance, and how motivated the individual feels about
doing the specific task (Cratty, 1973, p. 35-36). The
varjyables within the'three.levels are not independent of
each-other; information regarding the quality of the

performance is fed back to influence the general aspiration

- level whicb in turn may lead to more practice and

improvement in the quality of ability traits (Cratty, 1973,
p. 36). - IR
| .\ Closed—Loog{Theogy of Motor Learning.- Arising out -
of his doubts aboutithe usefulness of an open-loop system
'of behavior in which there-was'no‘mechanism for error
regulation, Adams (1971) developed his closed loop theory

of motor learning. The main elements‘of.this theory are



’ . : - | | | .
feedback, error detection, and error correction. "There is
a reference that specifies the desired value for the
system, and tne output of the system is fed back and '
'compared to the reference for error detection and if
necessary, corrected"‘(Adams, 1971, p. 116). 1In order to
learn a movement, the reference mechanism or perceptual
trace must be acquired. As a movement proceeds, the
feedback is compared with the perceptual trace, and the
appropriateness of the movement is'assessed“ If they
match, then the error signal is zero, and the learner .
carries on with the movement. However, if there is an
error, the learner loses confidence in the correctness of
the movement and moves to eliminete the errp¥. The learner
makes ose of both.the perdﬁptual trace (stored information
about past movements) and the knowledge of results
‘(adequacy of the last movement made) invdetermining ways to
make tHe next mome'a better one (Adams, 1976, p. 9l). ‘With
repeated practice, learnin /occurs.: |
ema : eory. Schmidt (1974) expressed three
concerns regarding existing theories of movement (p. 58)
He was dissatisfied with Adams' closed-loop thebry since 1t3'
seemed to explain~only slow, graded linear p051tion1ng
responses and left out ballistic movements. In;additlon,
“the theory did not account for the.fact that an individual
could produce movement that he/sne had never‘done before

n(novel movement),°‘1f the movement had-never'been performed,d
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before,' how could it‘be compared in memory (perceptual
trace) for correctness? This then led to another problen,
that of storage. If eachrmoyement and its reference of
correctness must be stored ih memory, an infinite capacity
in memory would be required;

Schmidt (1974) introduced his schema theory in an
"attempt to solve these problems. He has assumed that
movement is carried out by a "generalized" procram, and
that the learner chooses the specifications such as speed,
force, or the plane of the movement‘that determine how the
program will be run off (p. 38). 1In this theory Schmidt
has postulated two schemata: reeponse production (recal;),
and responserevaluation. In response;production'he has
stated that each time the learner produces a moveménr four
things are stored° the response spec1ficatiqps needed to
’run the program, the sensory consequences or feedback, the
initial environmental conditions such as orientation in
space, size and weight of objects; and most importantly,
 the outcome of the movement, or what heppened in the
'envirggment (p. 35). After many movementsuthe iearner
"abstracts.a relationship between the initial conditions,.
the responee specifications;~ano the outcome of the |
movement" (Schmid£"1974 p. 39). Schema theory can be |
=described as being open-looped with the major focus being
on the role of the motor program. LearningL according to

.'Schmidt (1974) is viewed as "the generation of 'bigger and



17

better' motor programs that carry out movement without the
need for feedback modification during mo¥ement" (p. 40).

' Errors are seen as just another-movement, andvactually-
strengthen‘the schema. Schema theory predicts that the
more variahility in the initial environmental conditions
and in the outcomes that are produced the more proficient
the learner will be at’ performing a novel task of a 51milar
class (Schmidt, 1974). 3 o .

Schmidt's theory has made two major contributions to

the understanding of motor skill learning (Kerr, 1982). It
has:answered the problems of how learners performing an ’
open—skill‘are able to produce novel responses generated
from pre;iously established schema. In addition, it allows
,motor skill learning to fit into the overall developmental
model of Piaget. o o ,g |

- Information Processing-Models In an attempt‘to move
away - from product—oriented views of S 111 acquisition
‘(outcome of the movement), attention has been directed to
more cognitive models such as information proceSSing.-_In
these models, cognition consists of thrce components.
input processing, storage, and output (Ellis &. Hunt 1983/,
P. 9) The works of Broadbent (19/8) and Welford (1968) in
‘particular have contributed to our understanding of the
processes inﬁolved‘in,human-cognitive functioning.< When'
‘information processing models are applied to motor skill
learning, the learner is seen as an active processor in thels

.’ \
\
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planning and prdcessing of the details necessaryjfor.skill
acquisition (Turpin, 1982, p. 77). |

~ Motor skills can be thought of as a series of
information processing tasks. The first task is to
vestablish the goal or purpose for the skill performance
(Gentile, 1972). The learner then actively.selects and ©
attends to data obtained by the senses (sensory input)
Central process1ng involves the evaluation of the
environment (pefceptual mechanism), dec151on~making
regarding the nature of the responsevof‘a broad plan of
actioni(translation mechanism), and the organiiation’of the'
motor response that’ will lead to goal attainment (effector
mechanism) (Welfdrd 1968) After the response is
executed feedback related to the characteristics of the

a§‘

'movement and the outcome of the response 1ead to a dec1Sion
3

of whether to alter- the next response or to repeat it '
aexactly as before. This feedback re-enters the information_;
"proce551ng system and the sequence begins again The
performer stores both ‘the motor program and the evaluation
‘_of the effectiveness of the response in long term memory
where the information remains potentially accessible for
Tfuture use (Spaeth-Arnold, 1981, p. 45) S '

| a Stallings (1976) has indicated that information
}iprocessing models*provide a needed framework for |

_iorganizing, analyzing, and applying research findings. ‘She
4also has stated that they provide a viable alternative tO»f‘

e i
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-

Stimulus-Response theories which have been unable to
adequately explain the rapid&y growing body of knowledge of
motor skill learning.

. A Conceptual Model of Motor Behavior. Singer (1975)

7

has proposed a model that combines features from
information processing, cybernetic, and adaptive models in
order to moré‘adéquately describe motor behavior. The
m;del describes the "complex séquential and parallei
cqgnitive operat;ons alleqrner uses to acquire, to SeleCt,
andZtO'execugg a motor response“‘(singer, Gerson, &
Ridsdale, 1978, p. 61)f

° -
\Information enters the system and may be held for a

i

short time in the sensory stores. If no further processing

is needed in order for a response to occur, then the

oo

'stimﬁlus ;s detected by the perceptual meﬁhanisﬁ before
being#forwardedzdeepei. However, if more proceésing is
| required, thé inputs are sent tq\long'tgfﬁﬁgtorége tqimdke
‘conﬁact.with'p#iornétored fepresentaéibgg, J%d to establish
" how importénf the input is (pertihence'vélué). The
 .pertinence value ggépageg-the pércebtua;<mechanism to-

. expect to'receivé infofmation.in a'“sequenﬁiai}‘priqrity
 order, bésedion the‘degfée of familiarity acquired during.
COhtact.ﬁiyh”theﬂLTS [long term‘ét%EeSH"}(Singér et al.,
1578, p. 62). The inputs aré‘séﬁt,fo shoft ternm sto%agé
where al1 activgyp:bcessing édcuré. Hife‘the learner‘can

rehearse infbrﬁ&tién,‘search and retrieve additional \g

AR T . .2
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%nformation from long term stores, decide about movement,
and can select the éppropriate motor program for meeting
the goai. The capacity of short term stores is limited, i
however, and too much processing may overload the system.
Next, messages are sent toAthe muscles to perform the
movement seduences. Feedback 'is received from
proprioception or other sensory organs as the performance
progresses. Feedback is used to';pdate the stored
Enowlgdée, to attributé causes or reasons for performance
Autcomes and to determine future performance expectations,
“to alfer émotional state, and to alter the selection of
subsequent motbr programs (Singer et al., 1978, pP. 63).

Once a goal has been met, the learﬁér stores the
relevant information in long term stofes, thus increasing.
the existing knowledge béseL‘FThis information can then be
used iﬁ determining pertinende values, as a reference point - ;
for compérison'for.detecting egrors, and as a base from

which to make future expectation statements.

' The Dreyfus Model of Skill Acquisition. Dreyfus and

Dreyfus (1980) have developed a model of skill acquisition
based on their wdfk~with éhess playéfs and airline piléts
(cited in Benner, 1984). The model déscribes how learners
progress thfoughlfiVe‘lévéls of'proficieﬁcy as they acquiné
and develop paftﬁcular skills (Benner, 1984). 'The five
_.1évels are:ﬂ noviéé, advancéd beginner,‘competgnt,

proficient, and.expert. As the learner becomes more

A
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skilled, there are changes in three general)aspects of
skilled performance. The first change is a move from
relying on abstract principles or rules to the use of paét
experiences. The second change involves an alteration in
how the learner perceives the situation. The situation is
no ionger viewed as being m;de up of a number of equally
relevant parts, but instead is seen as a complete whole,
with only certain relevant parts. In the final change,. the
learner moves”from being outside the situation, to being an
"involved performer" (Bemner, 1984, p. 13 . These changes
are reflected in the descriptions of the five proficiency
levels (Benner, 1982). . '

| ‘At the novice level, the beginner has no experience,
and must depend on rules to guide actions. The beginner is
unable to determine whichlparts of the task are important,
or when an exceptiem_to the rule sﬁould be considered.  The
adVanced'mgéinner "can demonstrate.margimalry acceptable
performance" and has "coped mith enough teal situations to
nete (oxr have them poimted‘out by a mentor)‘the recmrrent (iu?
lmeaningful situational componente, eelied‘aspeets" (Qenner,\
11982, p; 403): Sincewadvanced begimnegs must still |
: remember rules and‘ate unable‘to take in much of a new or:
strange sitﬁetion, they require assistance in deciding what
is the most important thing to do.‘ The competent performer
“has a plan for actioh and;is able to determind which

aspects of the situation are most important and which ones
4 . } )
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can be ignored, Although the competent learner lacks speed
and flexibility, deliberate planning assists in achieving
efficiency and organization (Benner, 1984). At the fourth
-level, that of proficient, the performer views the current
situation through a perspective of past situations and is
able to determine when the expected normal events do not
occur. Situations are seen holistically, as maxims which
"reflect nuances of the situations" which are then used as
guides in place of rules or principles (Eenner, 1984, p;
34). At the fifth level,rtne expert does not need to rely °
on. a rul_e}guideline‘or maxim, but has "an intuitive grasp"
and,a "deep understanding of the situation" (Benner, 1982,
pP- 495). Dreyfus and Dreyfus (1980) (quoted in Benner,
1984)1have described the expert's performance this way:

: The performer is no longer aware of features and
rules, and his/her performance becomes fluid and
flexible and highly profdicient, The chess player
develops a feel for the game; the language
learner becomes fluent; the pilot stops feeling

that he/she is flying the plane and simply feels
that he/she is’ flying (p. 34). -

\

FWhile the major use of the Dreyfus Model in nursing
:has been’ by Benner (1984) in studylng the performance of
‘skllled nurslng practlce,lln thls study the Model was used
as it was orlglnally developed as a framework for the |

evaluation of the acquisition of a psychomotor skill

\
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N

Phases of Psychomotor Skill Learning

There seem to'be three identifiable stages that K
learners experience-in acquiring'psychomotor skills (Adler(
198l7 Fitts & Posner, 1969). " Fitts and Posner (1969)
described the three,phases associated ;ith the learning of
complex skills. in terms of cognitive,.associative, and
autonomous (p. 11). Since the:phases overlap,. moving'from

one phase to the next is a continuous process. The

hcognitive phase is relatively short in duration, and the

focus is on thinking about the nature of the skill.

Observing a model, reviewing instructions, and describing .

‘thevskill to oneself are typical activities during this

phase_(Klausmeir & Ripple, 1971, p. 482). The instructor's

role, according‘to Fitts and Posner (1969), is to help the
learner, to be aware of and’attend to important perceptual
cues and response characteristics, and to give knowledge ofﬁ
results (reinforcement) (p. 11- 15) " During the cognitive o
phase the learner is actually developing'an executive plan

of the skill to be learned. In the associative phase

refinement of the motor movements takes place and there 1s

 less emphasis on cognitive actiVities. The student first

learns to join together the -basic units of the chain, later

he is able to organize the chains into an.overall pattern

,(DeCecco, l968,-p..282). Speed and_coordination improve,

errors are gradually eliminated, and the skill becomes
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relatively stable. ‘This stage may last for a few days'to
: . ",

several months (DeCecco, 1968). 1In therlast or autonomous

(Y

phase there is an emphasis on speed and accuracy. As well,

there is increased resistance to stress and to the effects

- of interference from outside activities (DeCecco, 1968).

Using Fitts and Posner's work, Robb (1972) developed

- three phases of motor learning. She specified them to be

the plan formation, the practice session, and the
execution. | | .

Adler (1981) basically has agreed with the idea of
three pl_lasee but has attempted to discuss the'ﬁeve‘;is‘ in
more praeticai or applied terms. During ‘the eoncept stage,
the learner develops an overall pictﬁre ofrﬁhat is to be
done, including the particulaf elements or movements

involved. This initial concept formation seems .to rely on

" visual s%imuli'(Fleishman & Rich, 1963), which may take the .

form of demonstrations and films. As part of the concept
fofmationlstage‘the learner mﬁstvaccomplishfthe.task and
k&ow what it feelsilike to do the'skill. This stage is
comp}eted when ﬁhe'learner is able te perform the whole
skill;‘with attention focﬁsed onva.parf of the paék (Adier,
1981, p. 76).'vIn the edaptatioﬁ:phase/ "...perfo:mencesis
adjustea to bring iteeloser‘to some eriteriOn_of fefﬁ or

a¢éuracYu (Adler, 1981, p. 77). ' The goal of this phase is

to improve proficiency and effieiency.q~At this point

visual cues still are useful}‘but verbal enceuragement is

1y



more effective. The learnei\iggumagzefto/;;tform to th
criteria unless conscious attention is paid to some aspects
of the ?Lquired movements. The automation stage implies
that the learner cen now perform the skill without
conscious attention to the movements involved. The purpose
of practice .at this time'is to enhance memory and to lead
.to overlearning. It may be neoeesary for the teacher to
devise w;;s to make‘the practice sessions as interesting as
possible in'order to/encourage the learners to continue to
practice.

Stallings (1976), Winfield (1979), and Turpin (1982)
prefef the use of an infofmation processing model thatbwill
allow for'the~c1assification,»desoription and underetanding
of oomplex'skills. For example, the‘four stages of
Winfield's model are:"iﬁp t of information from the
senses, brain pianning and;decision-makiné{ output of
aotions undettaken by theblimbs, andxfeedbaok from the
output to the input (1979 p. 22).

Simpson (1965) has developed a taXOnomy of the
psychomotor domain that consists of seven hierarchial.
classification ievelsaf\perception (Semsofy“stimulation,
oue'sélectioh,-aﬁd.ttanSIation ), set (mental phys1cal
and emotion), guided response (imitation and trial
1earning), mechanism (mechanics ‘and habituation of
1.movement), comp;zx overt tesponse'(higher levels‘of

performance), adaptation'(refinement of basic motor
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processes), and origination (creation of new motor
patterns).

Gentile (1972) has proposed that the learning of motor
skills is a two stage process. During the first stage,‘the
development of a movement pattern occurs, leading to goal
attainment in the original performance environment. In the.'
second stage, the learner repeats the performance of the
task manv times until he is consistentlv able to achieve:

the goal.

Classification of_Psvchomotor Skills ‘
. .Attempts have been made‘td‘c1assify psychomotor skills
| into general categories by identifying the elements that
are similar across skills. Magill (1980) has‘cited‘four
classification systems based on precision of movementk
| distinctiveness of beginning and end points, stability of
the env1ronment, and feedback control (p. 17) : ‘ =
- Two categories, gross motor skills and fine motor
'skills, ‘have been’ developed based on precision of movement
Gross-motor skills involve the use of the'large-muscle
groups for movement. In contrast 'fine motor‘skills
involve the ability to control the small muscle groups, and
require a high degree of precision of movement.
| The distinctiveness of the beginning and end points
has led to describing motor skills as discrete or

continuous;(Magill,‘1980).- Discrete suggests»that there -
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are definite beginning and end points. Continuous motor
skills do not have definite beginning and end points;
rather it is the performer and not the skill itself that
determines the beginning.and the end.

. Skills can be classified according to the stability of
the environment within which the skill is performed.
Skills are described as closed if the environment remains
stable throughout the act (Spaeth—Arnold 1981) Once the
individual has p ceived the spatial characteristics of the
envir®nment, no further monitoring is required. Another’
feature of closed-skills is that they are self-paced; the
learner is free to set his own speed, rhythm, and sequence.
Open skills are those in which the environment is changing,
and constant»monitoring is required. The spatial
characteristics and_theitiming”of the movements are now
dictated by“something moving in the environment (Spaeth-
Arnold, '1981) ~In other words, "the performer must act
upon the" stimulus according to the action of the stimulus"
(Magill, 1980, p. 19). '

The fourth classification system is based on when
feedback information can be used to adjust the action
(Magill 1980, p 20) It it can be used during the
movement it is termed closed-loop. In skills in which
there is no time to make adjustments, the feedback‘must be

”remembered until the next occasion. These‘skills are under -

‘open-loop control.
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A fifth classification’system is one based‘on the
complexity of the skill. \Fitts (1962) developed a
two—dimeneional taxonomy of motor.tasks in which he‘
indicated that a simple skill involves the movement of only
one thing at a time; either the environment or the bodv.
If both are moving, then the ekill is‘claséifiedﬁﬁé
complex. Billing (1980) has identified a number of items
that contripute to_sne complexity of each of four -
subgomponents  of motor performance (p. 20). Perception of
he environment is influenced by the number,eduration,‘and
tensity of stimuli, as well as the presence of
conflicting stimuli. The decision about what to do depends
on the number of alternatives, the speed and the sequence‘
of the decisions, and the number of items needed from
memory. The motor act itself is affected by the'number‘of
nuscle actions, the amount of coordination needed the '
speed-power required, and the precision involved. Feedback
- is made more complex depending on. the quality, quantity,
intensity,~timing, the number,of senses involved,uand the
presence of conflicting inrormation. By examining. the |
items present in relation to the four subcomponents'it is
possible to determine the relative complexity of motor
'acts., This information assists the teacher .in adjusting RGN
the comple;ity of ‘a motor Sklll to a 1evel more appropriate o
to the learner (Billing, 1980)
Gentile, Higgins, Miller, and Rosen (1975) developed a

composite taxonomy of motor skills (cited in Spaetn-Arnold,
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1981). Motor skills are classified according to two
dimensions of performance{ depending on the type of
movement, - and the.type of environmental contéxt. Gentile
1 (1972) restricted categories of novement response to
instrumrptal ones in which the learner tries to find the

correct movement pattern in order to attaln the performance

gﬁ,?

‘goal. Instrumental movemenés include two types: orienting
and adaptive (Spaeth-Arnold, 1981). - Orienting movements

are nsed to assist the learner in focusing or adjusting the -
sensory apparatus tolimprove the reception of informstion
from the_snyironnént (Gentile, 1972). Gentile does not

howgv;éfﬁonsidér orienting movements as part of the

taxononyt_ Adaptive movenents are used to maintain or
change the position of the pody in space, @r an object in
space, or both concurrently. The second‘dimension of the
‘taxonomy (Gentile, et al., 1975) involves the analysis of
‘ths environment according to whether‘it is stable’ (closed
'skillllor moving and'changing (open skili) (citeq in
Spaeth-Arnold, 19815. Therefore, correct classification of
a skiil~requires"assessment of three aspects of’ »
performance-jéitable position (body transport), secondary
manipulation of 1imbs or objects, and environmental
constraints (stable or moving)‘(Spaeth-Arnold,-1981, p.,_’

| Classification ofngtramuscular Injections. Tne skill

“.of learning to prepare and give IM injections has many

¢
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facets. It fan be described in terms of involving fine
motor coordination, particularly of the fingers and hands.

Classification of the skill as discrete or continuous
is somewhat difficult. The skill is discrete in that the
actual giving of the injection has a beginning and an end
point. However, it is aiso continuonsdin that the
performer has control over the beginning and end point; the
nurse controle when to stert the downstroke, and when to
remove the needle. -

Classification of the skill in relation to wigen
feedbackf can be used is also unclear. Once the ernerhas
begqun the downstroke, there is still an opportunity for
some immediatefﬁeedback that can pe actedwupon. For
instance, if the needle did not go in far enough, the
learner can be instructed to gently push it in to the
appropriate distance. The,leerner_can-be reminded of the
need to aspirate, and to inject‘the,medication'siowly.
.This type'of feedback given during the performénce would
'indicete that the skill is ciosed-loop in nature. However,
some feedback is given after the injection, and cannot be ’

-~ used until the*nextfinjection.} For instance, if not enough
'g force was used,;the etudent must wait untilvthe next
njection‘to make'use of that'feedback. This type“of‘
feedback suagests that the skill is open-looped

Skills can also be classified according to the

stability of the_ env ironment. Most of the time in nursing,e
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injectionsgwould be classified as open, meaning that the .
action is self-paced, and that the environment may change
and thus reqnires continuous monitoring.- The learner
. positions thewpatient, locates the'appropriate sitekfor the
injection, and then hopes that the patient will stay still
while the injection is administered, Along with )
concentrating on the actual site and the_injection, the
skilled nurse also attends to the patient's emotional‘;

responses, and tries to assist the individual to cope with

the injection experienfe. | |

Using the classification of complexity (Fitts, 1962),
IM injections usually in&olve only one mov1ng object the
nurse's hand holding the syringe and needle.‘ If however,

\

the patient also moves durin the pr cedure, the sklll
A 3

Ll

would be considered complex. hdult patients tend to lie

A

still for the prodedure, thus making 1t an easier situation

. for the learner to begin to maste} the Sklll Giv1ng
injections to child n is more complex, due to the
dunpredictability of children, and. the\likelihood that they
may move at the wrong moment.

Although it is difficult ‘to completely classify
'intramuscular injectiogﬁ according to the'previously
mentioned categories, the exercise is useful\in that it

leads to close examination and a better understanding of

the dimensions of this particular nur51ng skill._fi‘
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Task Analysis

j Siegler (1982) states that task Pnalysis

»

initially involves the breaking down of a complex Coe
problém into smaller, more precisely specifiable
components. These components are then combined

. into. one or more models of overall performance .
Often, but not always, the models are intended as
real-time depictiong of a person's activities;_
first he does this/ then he does that, and so on.
Again  often, but not always, the models are
stated as flow diagrams or computer simulations;
the purpose is to increase the precision of the
description beyond that allowed by .standard
written language (p. 279).

Task Description. t»Dececco (1968) and-Davis, Alexander"
and Yelon (1974) agree that task analysis begins with a’
task description. A task description, or an instructional
3 objective, is an explicit description of a terminal ‘
performance (DeCecco, 1974, P. 42). Mager (1962) ha;.
1denti}ied three critical components of a task description
the terminal performance, the conditions under which the
.behavior is to occur, -and’ how good the perform;nce must be
'Q(standards or criteria) k CL ‘}f A,
o Types of Task Analzsis. DeCecco (1968) has maintainedv
that onoe a’ task as been described it is’ then necessary tolg
.tanalyze it in order to identify "classes of behavior Whlch t
differ in respect to the tonditions necessary for their ‘
learning" (p 45)» Winfield (1979) has suggested that fivei

vtypes of 1earning are relevant': signal, chain, multiple~'

discrimination, concept and principle (pp. 47 49) Signal
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learning involves.makiﬂg a specific response to a specific,
stimuli.* Chain learning requires the learner to perform a
set of responses in a fixed sequence. Multiple
discrimination learning requires the learner to
discriminate hetweenvstimuli that are similar in appearance
or characteristics. Concept learning implies that the
learner can make generalizations about events and objects,
and learn new ideas relevant to the 51tuation. The final
type of learning,rprinciple learning, involves the linking
together of ideas orlconcepts to form a rule or principle.
Many psychomotor skills contain a.mikture of the different
types of Learning It is important for the instructor to
analyze the tasks and,té decide which kinds of learning
‘predominate. This is necessary since there:are spec1f1c'
methods available for bringing about each type of learning\
(Winfield, 1979, p. 50). |

Information processing an 1ysis involves identifying

the sequence of the components £ the total performance. A

wide Variety of flow charts n»be developed to illustrate
simple.and complexlsequences. This type of analy51s
provides a clear description of the steps involved in a-
procedure, and allows for the inclusion of decision steps
~ '(Gagne & Briggs,'1974, pp. 102-104). D
| A -Qagne and.Briggs (1974) have suggested that 1earning
task'analvsis follows after the previous two types. It is
) "the'means of"identifving prerequisites of what is to be

AN
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learned” (Gagné & Briggs, 1974, p..105). , Prerequisites are
taskgﬂthat are to be learned before the learning of the
target task is comﬁenéed. They may be considéred essential
for theoléarning_of the target task, or they may support or
assist in the 1éarning of the target task (Gagné & Briggé,
1974, p. 106). | ‘

Once tasks‘havé been broken down into tﬁeir component
parts, it ieads to the question of how the skill can best
- be learned. _Dfowatzky (1975) has stated that the whole
versus part issue is concefned with "the size of the unit
that is presented to the leainer" (p- 214). Generally, he
has maintained that it is useful to start with larger
units, and goltoismaller ones if thé studeqts~éxperience
'difficﬁlties. Robb (1972) would agreé for she is.of the
dpinion that "many a tésk is complicated by separaéing it
into its pérts" (p. 64). Magill (1980) has contended that
- despite considerable research iht§ the pros and cons of‘
each method, the fihdings have led to moré cbﬁfusion than
understanding. However,.in 1963 Naylor and Briggs made a
major contribution toWardsufesolving the issue by proposing
‘that two features of any task be conéidered{ task
organizaﬁion‘and task complexity. 'For example, a highiy
:go#plex task would consist of mdny components and wdﬁld |
-réquire qonsider;ble Attention fhroughout (Magill, 1980).
How the.qdmponént parts .of a task are ihtéffelated is

bonsidered to be the task organizationu If‘the parts are-
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higﬁly interrelated, then the task has a high degree of
organization. Each of these two features can be considered
as a continuum of low tp high. Some gengrai conclusions
can be stated: |

~

If the skill is high in complexity but low in
. organization, the practice of parts would be
-recommended. But, if the skill is low in
complexity and high in grganization, practice of
the whole or entire skill would be the better
choice. (Magill, 1980, p. 280)
If complexity and organization are somewhere in the middle,
probably a combination of wholé and part practice would be
useful. Drowatzky would agree that the part method is
suitable for more complex skills as it has the advantage of
overcoming boredom and fatigue that can occur when a whole
sequence is.repeated; and it provides for more rapid
feedback and reinforcement (1975,'p. 216). - He has stressed
‘ - D

that if part learning is used, time must be allotted to
putting the skill together. - '

Léarﬁing'Strategies
Coghitive pxgéesses are made ﬁp of two c;teéories:'

.ﬁerformance components and‘strategieéfv According Fo.Kirby

 (1984$, the performance components are invdlved in-

encoding, transformiﬁg, and stbrin§ information. The

strategies are needed fo;‘"controllingwér planning the use

of.these-procesSes..." (Kirby, 1984, p. 4). A- strategy is .
} .

mainly a way fo:approach a task, or to attain a;goal

(Kirby, 1984). Singer and Gerson (1979) have, indicated
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that a strategy may be self¥initiated, or it may be .
éexternally imposed. When human subjects are exposed to new
situations, whether“they learn or not, what they learn, and
how mucﬁ they learn is critically dependent upon the
cognitive strategies they use in dealing with.the
situation. "Human beings may acquire a battery of
different learning strategies or skills that they can abply
as qircumstances, moiives, and materials require" (Boﬁer &
Hilgard, 1981, p. 424). Differences in learning abilitiés
among people are based on ;he particular strategies they
have acquired. .

A ﬁodel er a general learning Strategy system has
been developed‘by Dansereau, Mchnald, Collins, Garland,
Holley, Diekhgff, and Evans (1979) . The model contains
primary strate@iesxwhiéh aré used directly on the material

| to be learned, andéupport strategiés' hich ‘help the |
leaﬁner to maihﬁain’an appropfiate climate for’leafning.'
The primary strétegies include‘comp;éhension-retention
activities, and retrievai-utilization methods. Thes? two
. “main strategies are further divided into the substrategies
of understéhding, recailing,,digeéting~dr.detailingﬁ
‘eXpanding, and reviewing.(Dansereau et'al., 1979, p. 6).
Three:categories bf'support str§tegies have been -
idehtifiéd:’ goal setting and‘scheduling, concentraﬁion
management, and mdnitoringiand diagnpéing (Danseréau et.

" al., 1979, p. 5).
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Weinstein, -Underwood, Wicker, and‘Cubbery (1979) have
identified five different categories of strategies used by
graduate students, community college students, and army
recruits) of varying academic qualifications. These
categories include: rote strategies (emphasizing
\repetitions}, physical strategies (making use’ of the
physical properties of the material), imaginal elaboration
(formation of a mental picture), verbal elaboration_
(actively working with the material, vetrbalizing steps),
and grouping (arranging the materialiinto suhsets) (p. 50)."

Kirby (1984) has identified several.strategies that
have heen shown to'affect,performance. These include
"verbalization (naming of to-be-remembered items),
»rehearsal, semantic categorization, elaboration (both
imaginal'and verbal), and semantic intagrational" (p. 55).
c. Smith (1983) has proposed that performance can be
improved by teaching students strategies such as v1sua1
“imagery, verbal mediation, ‘search training, and modellng.
Mental practice or rehearsalvof a skill can be oarried‘out*
prior to, during, or after the performance of the skill,
and foroes thevlearner "o translate the problems inherent“
in performing a complex movement 1nto verbal descrlptlonSq\
and word cues" (Cratty, ‘1973, p. 6). |
| When beginning- to 1earn a skill it is crucial that the
student have a clear understanding of how the skill should

be performed. This appears to be essential for the
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¢)
planning phase as it plays a part in determining the

initial actions of the student (Hanson, 1977). Once
students understand how a skill is to be performed, they
should be able to differentiate between-acceptable and
unacceptable performances (Rhode et al., 1980). Findings
from a study by Fleishman and Rich (1963), and the work of
Bandura (1971) indicate that early in skill acquisition it
is the ability to use knowledge in a visual form that is
important. Adams (1971)} on the other hand, has reported
that verbal skills are critical; the knowledge must be put
into words that can be repeated. Later in skill
acquisition.it appears that the student is more likely to
use kinestheticfhnowledge from the perception of’position
a&i\movement ofibodyvpartsr(Fleishman‘& Rich, 1963).
Teaohing Strategies - - | ) 3

Lecture. Cooper.(1982b) has defined a lecture as "a
carefully prepared oral and formal presentation by a
qualified speaker" (p. 39) Even though the traditional
lecture method has been used in the insgruction of large
groups for many years, it continues to be a valuable
teaching technique. For presenting certain content Such

as factual material, and for certain learners, it may be

the method of choice. McLeish,(l976),has pointed -out thatv
the lecture method can leadito the attainment of
instructional_objectives by inspiring the audience throwgh

9
7 .
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ﬁhe lecturer's enthuéiasm, stimulating student interest
through relating the field of studj”to human pur?oses, and
relating theory and research to practical probleﬁ}. -The
Eucceés of ;ﬁe lecture metﬁéa‘is largeiy due to the
lécturér functioning as a role model in establish%ng'
positive attitudes towards the learning content. 1In the
lecture it is possible to gain the student's attention,
clearly preéent the instructional objectives, and to
summqrize the content in such a way that'students are
assisted in retention and transference of the material‘(Day
& Payne, i985). In order that the content does not go
"from the notebook of the teache:'to'the notebook of the
studenﬁ, without going through the minds of either", it is
necessary to p:ovide opportunities for questions and
discussion witﬁin the lecture presentation (Cooper, 1982b).

Thé.theéry and principles of asepsis, injections, and
'medicatiohé cah,réédily be‘presented‘usingla lecture
"-_for"iﬁa'(:’S vSpecific contént reiated to the‘preparatidn ahdh
“administratién of IM.injedtioné, such as selection of
appropriate»ﬁeedle gaugevand:leﬁgth, selection 6f the
»correct'siiéybf éYringe; preparation of“the patient, the .
i?portahCeiof landmérking to locate the éxéét'sité,for‘thé
injectiqn;,tﬁeliocafion of underlyihg nerves and bléod‘
'2véésels;vandaprecautiqns to be taken while diSpoéing of
ﬁsed equipmént, can belprésehted tovstudepts‘prior td_thé
firét practice seséibh;ﬂ'The lecture allows for the

-
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reinforcement and highlighting of reference material
‘assigned‘to the students.

Demonstratiogs. Cooper (1982a) has described a
demonstration as "a presentation that shows how to perform -
an act or procedure, or how to use a piece of equipment
(p. 44). Cratty (1967) has noted that demonstrations are
particularly effective in psychomotor learning. However,
‘demonstrationsishould be short, cover only one or two
aspects).and should leave the learner with the feeiing that
it is possible to learn the skill being demonstrated ‘

(M. Smith, 1976). It is helpful if the demonstrator giées
cues to focus the attention of the learner on relevant
aspects of the performance.. Landers (4978) has pointeo out
that retention is enhanced by including verbal rehearsal
cues and labelling parts of the task during the actual
demonstration. ‘

In contrast to those who believe in the learning-by-
doing v1ew,'social learning theorists such as Bandura hﬁld'
that "a 1arge'amount of"humanllearning is done vicariously,
through observing another person making the skiliedr
responSes.;. and then trying to'imitate the response of the

. model" (Bower & Hilgard, 1981, p-. 462) At a later time,v

u'the observer can perform novel responses without' having

]
~done them before. Bandura (1965) has stated that the trial

"and error way of. learning inherent in operant conditioning

is an 1neff1cient way to teach psychomotor skills, and can
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in fact be highly dangerous. Operant conditioning plays a
.role in "strengthening and maintaining‘responses that
already exist in the behavioral repertoire of an ?rganism"

(Bandura, 1965, p. 313). It is not an efficient way to

develop pew skills. _ ¥
Bandura and his associates have/identi}ied three

factors that appear to influence modeling: the
characteristics of the model, the attributes of the
observers, and the reward consequences associated with the
behavior (Schultz, 1981). People tend to be influenced by
others who are like tnemseIVes. . "The more rémote the model
is from reality, the weaker his modeling influenceﬁ
(Bandura, 1965 pv 321) More attention is paid to models
of the same sex and similar age Peers who are viewed
performing a skill that the o server is to attempt to
master are extremely influenti . models. In thls case the
Aobserver may have the motivating and comforting thought |
'that "if she can learn to do it then so can I". "Models
who are rewarding, prestigeful, or competent who posseéé/,
high status, and who have control over rewarding resourcee
:aremmore‘rea_ iy imitated thanltﬂﬁﬁe whoviack these
| qualities" (Bandura & Waltere, 1963, p. 107). If a nur51ng
“instructor was the model for skill demonstrations, students

:might be encouraged about the possibility of masteringﬁthe

'skilis;, Since the potentialsfor rewarding behavior

‘(examinations and marks) is present, the»inStructor“might‘
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ih fact be a powerful role model. The charaeteristics of
the observers play a role in dete:mining the effects of
modelihg. Observers who believe that they are similar to
the moéel in some way will tehd to match the model's
behavior (Bahdura &-Walters, 1963, p. 84). Imitation tends
to be facilitated when the model's behavior is rewarded;
Alssid and Hutchison (1977) found evidence to support the
hypothesis that a pure video model (eXhibiting only desired
outcomes) resulted in greater learning than a corrective
video model (exhibiting both desired and undesired .
behaviors). Negative modeling examples may actually
interfere with learning during therintroductory phase.

Four inferrelated processes or mechaniems that govern
observational learning have been identified by Bandura
(1977): attentional, retention, motor reproduction, and
ﬁotivational. in‘order for modeling to occur, the observer
. must attend to and carefully_watch the model. The;
retention pfocess is important because if the observers are
"unable to'remember the behavior theyiobserVed, they
‘certainly'wi;l be unable to imitete it at a later time;
Retention is facilitated by forming iﬁages~of what was‘seeh_
and by verbally describing'the behavior or“rehearsing the
sequences. These two symbolic repre§éntations allow an
, ebs;rver to store observed events and to retrieve them
later for rehearsalm The motpr_reproductien progess referé_»
to actually perfofming the skill correctly. The fourth';‘

-
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mechanism involves incentive and motivational processes.

If individuals are not motivated they will not atteng to

the rolekmodel, and there will be little retention of the
material. if the learners are aware that they will be
expected to pérform'the skill with patients in a few days
(such as happens with injections); motivat%on tends to be
high. Reinforcement can facilitate the learnihg process

but it is not necessary for learning to occur’
Self-reinforcement occurs when the learners reward or.
punish themselves for their performance.

The findings of Bandura, Ross,’andARoss (1963), Brown
and Calder (19865 and Landers (1978)’suggest that films and
videotapes are as effective as live'models( and ensure the’
correctness and convenience of demonstrations. Films and
tapes make it. possible for all students to view exabtly the
'same performance. A study by Van Mondfrans, Sorenson, and
Reed (1972) concluded that taped demonstrations were more
effective than live ones in-promoting student learning.

In the‘case of IM injections,.a‘videotaped
demonStration could‘include the’foilowing‘ checking of
doctor s orders and time of previous drug administration,]
selection and assembly of appropriate equipment draw1ng np -
the medication into the needle and syringe, preparing the.
patient landmarking to locate the correct’ 51ze, aspirating

(drawing back to determine if the needle is in a blood

'vessel), giving the medication, making-the patient

q
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comfortable, disposing of equipment, and reccrding the’
administration of the medication. Each student has an
opportunity to see ali of the steps of the procedure and to
.\observe how an expert roie model prepares the patient‘fcr
the injection (including locating the correct site), and
provides for patient comfort following the injection.
Students are\interested in and can be reassured by the
patientﬁs reaction to the injection. |

Laboratory Practice. At various times nursing
educators have alternated between having‘students learn
skills'in a laboratory(setting, or learn directly with
patients in a clinical setting Due to the expensiveness
of having large numbers of faculty present in a clinical
setting, the increasing difficulty in locating appropriate
clinical experience (more learners competing for spaces),
the complexity of the clinical setting, and the concernr
that patients have a right to be cared for by weli prepared
':practitioners;‘the trend'has‘been”to return"to the
 1laboratory for basic nursing skill 1earning (Hallal &
Welsh, 1984) Infante (1981) has defined the laboratory as
'.a place."...that is equipped with simulated materials for
Athe nursing student to practice aspects of care in an
artificial instead of real situaticn"_(p._17).‘ No patients
are-preSent inbthis setting, but stndents often practice
: skilislon each other. The atmosphere of the lagbratcryv

allows students the freedom to experiment, and to )
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experience success and failure within a supportive group of

~classmates and faculty nembers. |

Once the students are provided with the theoretical
content‘and see a demonstration they have begun to form a
motor plan or image of how the skill is to be performed.
' The forhation of the plan is important in determining the
initial movemerts-of the students (Rhode et al., 1980).
They need to exﬁerience what the particular movements look

like and how they feel. As they attempt the skill, two.

Ypes of feedback can be provided: the performance itself

/

is compared with the motor plan, and thg&results of the

\/\
performance are used to,determine how the learner w111 try

' the skill -the next time.(Pease, 1977). The_student then
" needs further opportunities to practice thefskill."Bandura

) (1965) has enphasized the need for practice.‘

!

In the acquisition of’ psychomotor skills; which
‘are governed largely by proprioceptive stimuli-
that are neither observable nor easily described
verbally, exposure to modeling behavior is
insufficient for learning; consequently, varylng
amounts of overt practice are generally
necessary. (p. 331) j
) : Co N

uWhen teaching intramuscular injections in the
laboratory students usually have the opportunlty to
,practice drawing up medication into the syrlnge from a.
-4variety of containers such as vials, ampules, and o
,multi-dose vials.' They then can give: the injectlon 1nto o
.~different inanimate,objects such ‘as oranges, plllows, or"

'pieces of flank steak. The students are provided,wlth-

v
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" opportunities to experience the actual movements involved
in inserting a needle ihto an object. In the .case of the
meat, the students also receive fairly accurate feedback in
relation to how much force is required-to put the needle
.into the muscle tissue of a real person. After all
students have experimented with‘the;simulations they are
then ready to try the skill on each other. Due to the
dangers involved in’ the procedure very close supervision.

Y

is required while each stugeat prepares and administers the
- :
injection to a ‘classmate.

| Persono;ogical Variabies Affecting Skill Acggisition'
. Age. The child frontahout age six possesses all the
- necessary patterns and elements of coordination-but it isy
fnot until age 25 to 30 that normal coordination reaches ; 1ts'
‘peak (Kottke, Halpern, Easton, ozel, & Burrill 1978) It
is possible that nursing students directly out of high
school may be at a disadvantage when trying to learn
4'comp1ex psychomotor skills before they have reached their
'peak level. of coordination. 01der students will have had
"1onger to practice a wide variety of patterns and may have“
_been exposed to numerous life experiences.~ On the other
~.hand, Eaton and Davis (1982) have pointed out that the
1older student may be more self-conscious about trying a new,lt

”skill; "they worry about looking foolish and making errors"*

"(p-, 62) R PU T S E R

-
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Knowledge. In order to perform .an injection, students
must.first understand the necessarywtheory related to the
principles of asepsis, the principles of drug
administratipn, as well as content related specifically to
the.preparation4and the administration ofran intramuscular

injection (position of patient and location of various
R .

sites).

cademic-Achievement. Singer (1972) has maintained

that there is little convincing research evidence to
damonstratevany relationship between academic achievement
.. and the\bili‘ty.tﬂarn and perform ipsych'omotor skills.
‘Ismail and Gruber (1567) studied the reverse-side,of the
coin' does motor . aptitude influenge or predict
4 intellectual performahce? Their findings indicated that
high achievers displayed more—coordination and balance then

\

ot
. medium or low achievers.

uanipulative Dexterity. Dexterity reférs to smooth

and rapid or skillful movement uSually of the armT hand,
" or fingers. Manipulative dexterity is a. generic term;
»;which includes both finger and manual dexterity (Speakman,“'
' ;1976) According to Speakman (1976), "finger dexterity is
“the type of motor performance required when the thumb,
index figépr and sometimes, the middle finger are used to
“manipulate small objacts quickly and skillfully" (p. 216)

~ 'Manual dexterity»refers toythe "type of motor performance

rehuired when the first four, or all, digits are used to
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manipulate large objects quichly and skillfully" (Speakman,
1976, p.’216;l One component of dextepity is .coordination,
whieh can be described as the harmonious cooperatien.of -
nunbers or groups of muscles in a complek'éeries of
actions. The.definition of motor coordiqation on the’
General Assessment Test Battery (GATB) (1976) is more
specific ana'refers to the "ability to coordinate eyes and
hands or fingers rapidly and accurately in making precise
movements with‘speed" (p. 17). éeveralmexamples can be
- found in the physiotherapy literature describing metheds in-
the training of coordination (Kottke, 1980; and Kottke,
Halpern, Easton, Ozel & Burrill, 1978). Eaton and Davis
‘_(1982) have Squested that activities such as knitting and
needle work have been‘used‘to help develop fine motor
control.ﬁnd finger»glexibility (p. 62).

Although nureing requires its practitioners to use
fine and grdss‘moter control in a varietQMerpsychomotor
skills, littie attentionbhas been directea to the
importance of manipulative dexterity. No"nursing studies
have'attemﬁted to identify the role that nanipulative
. dexterity piays in h;w students learn and perform .
psychomotor skills. B | .

Anxiety.. vAnxiety is a cenplex mental, state withrr_
apprehension or dread as its most prominent feature.

Schultz has defined it as "an objectless fear” (1981, P

31). “Lesse (1970), has divided anxiety behavior into four
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éomponents: motor,‘affgctive, autonomic, and verbal (cited
in Blainey, 1980). Tremors of the hands, intermittent
incréases in muscle tone, and thé inability to-stay still
for long periods are behavioral exémples in the motor
domain. In the affective domain, facial appearance of
apprehension, change in the pitch and volume of the vodice,
and a tremulous quality’to the voice may be apparent.
Althduéh Lesse was unablé?to.identify manifestations within

the autonomic domain, Blainey (1980), has identified that

‘"di;ated pupils, pulsating carotid arteries, and red

Y
2

'the>othér end of the 3cale, little or no anxiety”représehts

blétches in the skin of the face and neck are observable

autonomic manifestétions of anxiety" (p. 34). In the

verbal domain, speech bécomes more rapid and blocking

occurs occasionally. Additional éommon manifestations of
anxiety include: difficulty in keeping thoughts together,

sweating of the hands, and ggnéral distractibility (Gaudry

& Spielberger, 1971, p. 7). ' All of‘tﬁese factors céuld

- have an effect on psychomofor skill learning. Sieber and

Kameya (196?) fouhd-that highly anxipus students in
stressful sitgations not ohly tended to;maﬁe.more ﬁistakésu
but failed to reccghizg mistakes-they had’ made, and'thét
this was causedﬂin'part,~by anxieﬁy prodhdéd[defiéits in
memory_(cited'in Gaudry &'Spielberger,'197l; p. 21). At
dnderstihulation,‘and also-leads to poor bérformance
(Captain, 1984). A ceftain amqunt‘éf anxieﬁ§\m§y}actually "
S

s/
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be useful, since it increasei ability to focus“on a
specific task-and to ignore irrelevant_factors in the
environment (Captain, 1984Si |

Two types of anxiety are commonly discussed in the
1itérature; trait and state. Trait anxiety scales measure‘
individual differences in anxiety proneness, and are quite
stable over time.. In Situations that are perceived by
subjects as threatening, state anxiety responses will be
evoked. State anxiety scales usually measure feelings of
"tension,‘nervousness, worry, and apprehension, and are
sensitive to situational'changes (Spieiberger, 1971).

In terms of injections, Field (1981) found that
students and graduate nurses alike tend to experience the -
vgiv1ng of an injection "into" anotheﬁDperson as an anxiety-
producing situation. Mogan and Thorne (1985) identified an
emotional component present,in intrusive nursing skills
~ such as giving injections. Blainey (1980) specifically
1dentified the giving of. intramuscular injections as a
‘frequent source of anxiety.for nursing students.

The intervention used by Blainey (1980) in relation to,
anxiety included validation of the existence of the:

* anxiety, identification,of the source of the apprehensicn,
and the development of a plan for oxercoming the anxiety'
Blainey has p01nted out that validation of the presence of
u anxiety may ‘be difficult since students attempt to mask

their anxiety by engaging in other behaviors such as anger,

L3
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crying, withdrawal or boredom. The instructor must be

~ Scandrett (1985) has described a process which
includes evaluating- the cause of stress, teaching the
client how to relax in response to the stress, and changing

the client's perception of the situation (p. 50). The

‘intervention used to assist an individual with changing the

. perception of the situation is termed cognitive

reappraisal, cognitive restructuring or cognitive_therapy.
This approach: is based on cognitive theory which purports

that "maiadaptive feelings are causeq by maladaptive

thoughts" -(Scandrett, p. 50). Specificaliy_in relation to

anxiety, three assumptions are made: pessimistic thoughts

*" " that can cause anxiety are often unrealistic, 1llogica1 and

distorted, moods and feelings are 1nfluenced by current

thoughts; and some clients have cognitive schemata that

; predispose them to anX1ety (Childress & Burns, 1981) An

individual may engage in the use of self defeated cognitive

distortions such as "all or nothing thinking"

overgeneralizations, . dwelling on. a single negative detail

‘ignoring positive experiences, jumping to conclusions,

>
catastrophizing or minimizing, using "should" statements,»,

labelling oneself negatively, and persona1121ng

(Meichenbaum,\l977)n



vlearn more facilitative coping skill

helpythe individual to iet go of the stressorsf
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Cognitive reappraisal is a "structured short-term
treatment for depression and anxiety, based on helping the
client to identify and change distorted thought patterns
that trigger and perpetuate oné's distress" (Childress &

Burns, 1981, p. 1024). Clients are assisted to identify

~ cognitive distortions and to get more in touch with their

podily reactions (Scandrett, 1985). A benign ; p
interpretation of the event can be provided.- Later,

behavioral techniques are used to "reinfqrce changes in

.

their beliefs about the feared stimuli and to decrease.

anxiety‘response habits" (Scandrett, 1985, p. 51).
3

Scandrett (1985) has:outlined a fiVe”step process of

reappraisal. The first step is stress identification.

1

Then the specific stressors are examined in relation to the

incidence of stressors, frequency, and meaning ‘of stressors

to the individual.' The third step involves having“the
individual assign priorities‘to the stressors (from most
upsetting_tovleast upsetting). This vay the individual can
focus on the'most‘important ones. Attention_isdthen '

directed to coping skills. he individual's perceptiOn of

ability to control a stressor is important. Asbindividuals:

ey. Vre‘ahle to move

from "passive victims" to "active partici nts" in handling

life (Scandrett p. 53). The fifth step involves specific
techniques such as extinction procedures, persuasion,Avq

vicarious experiences, imagery, and problem solving,_that .

¥



53
.Self-Esteem. Battle (1981) has defined self-esteem as

follows:

Self-esteem ... refers to (the] perception the
individual possesses of his own worth. An

individual's perception of setf. develops
gradually and becgn more ‘differentiated as he
matures and interacts with significant others.

Perception of gelf-worth, once established, tends

- to be fairly'stao/e’ nd resistant to change.
(p- 14) 3
Those individuals with high self-esteen tend to become
more competent‘and oroductive'in all facets ofvtheir life.‘
When there is a lack of self-esteem, the individual feefs
"inferior, helpless, and discouraged and lacks sufficient-
confidenée to copeﬂeith problemS" (ﬁahultz,~1981, P.

4 ’ -

247-248) . .
Self-esteem, or the belief in oneself, is believed to
.be closely connected}to anxiety'(Ausubel, 1968; éaudry & |
Spielberger, 1971). ' When anxious indiﬁiduals are faced
'with an important and novel skill to master, they
,experience‘feelings'of inadequacy. These types of
situations are viewea by the individual as an exaggerated
}threat to self-esteem, and they over. respond with fear o
(Ausubel, 1968, p. 406). Rosenberg (1953) foundma.strong
»negative relationship between self-esteem and anxiety,_
pointing out that anxious students- hold themselves in loni

self-esteen. Sarason, Davidson, Lighthall Waite and .
oRuebush (1960) {cited in Gaudry & Spielberger, 1971) noted
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that anxious children develop self-derogatory attitudes and
will tend to blame themselves for their failures.

Self-Efficacy. Bandura (1982) has developed a model

that highlights the‘importance'of expectations abont how
effective one's behavior will be (efficacy expectations),
and whether a given behavior will lead to certain outcomes
(oﬁtcome eXpectations). The efficacy.expectations could be
the conviction that’one can successfuily execute the
kbehavior required to produce the outcone. étudents are
willing to try a new skill 'if they ﬂudge themselves capable
of handlinq the situation. When self-efficacy is high, the
student wiil persist longer at the skill, and will expend
more effort (Bandura & Schunk, '1981). If the student is
successful,‘self-efficacy is increased. If the student
stops prematurely, decreased‘seyf-efficacy can'occur.

. There are four major sources of knowledgefabout
efficacy of a civen behavior:' past accompliShments,
observing others' successes or failures with the behavior,
(v1carious experience), verbal persuasion by self or
others, and changes in pne 's emotional arousal in the
Situation (Bandura, 1977) Actually performing ‘the
behavior prov1des ‘the most reliable source of evidence on .
which to base a change in one s efficacy expectations »

«(Bower & Hilgard, 1982).l,For example, the best basiS'for

. predicting that an individual will be able to give an IM



injection, is the knowledge that the individual has just

given one.
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CHAPTER III

Methodology

Introduction

- Thé pﬁrpose of the study was to describe how nursing
students learn and perform a par£icular psychomotor Skill,
that of intramuscular injections. The types of research
methods, ‘the subject sample, and the data collection

procedures are described.

4
Research Methodologies

For the purpose of this study, triangulation was used:
vbenéin (1978) has definedﬂﬁriangulation as “fhe’combihation
of mefhodologies in the study of the same phenomenon"“
~ p. 291). Both qualitative and quanfitative methods of data

coliection and aﬁaiysis were gsed to "éapture a more
compleée; holistic, ané conceptual protrayal of thé uﬁiﬁgs)
uﬁdef'study"‘(Jipk, 1979,"p. 603);—»Jick (1979) has |
proposed ;haf triaﬁgulation"acceﬁts the assets of each
. method, aﬁd'“neutrélizes"‘the iiabilitieé (p;ﬁ604).

éevgral reéearchers,:including Swangoh and Chénita

(1982), Simms (1981), and Field (1983) has suggested that
qualitaﬁiQe methods ass@gist in aﬁswering the queétion;l"hoh
can ‘we know tRat wh;cg‘is>ﬁot,knowh?".' Diers .(1979) has
stated Fhét‘expldfatory or deperipti é  digs answer the
ﬂquestion-"whjt is~this?"_and»produCé théofy that isolates

catégofies and attaches_names:(p._36—38)ﬁ,’In light of ﬁne';ﬂ

S ' ‘E ¥56
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lack of nursing literature on the topic of skill
acquisition, qualitative methods were considered
appropriate to gain more awareness of what the learners
experience as they learn this particular skill. A
classification of the phases and strategies exﬁerienced by
the nursing students learning to prepare and administer IM
injections was developed. “ |

From a quantitative perspectine,ythe question to be
answered in this study was "what is happening here?"
(Diers, 1979, p. 38). Variables pertaining to the nursing
student subjects (knowiedge of asensis and intramuscular
injections;-manipulative dexterity, academic achievement,
age, anxiety, self-esteen, andiself-efficacy) were examined
to determine if the factOrs were related to one another;,
" and if they were related to the performance of the skili‘of'
“preparing and administering of an IM injection. A

N Sample ﬁogulation ' u ) -,
E The sample population consisted of basic.baccalaureate
_nursiné_stndents, enrolied in the course Nursing 320, in
the Faculty of Nnrsing,‘University‘of Alberta,'during *hel
term January to April 1985, The class that term incluced
only female students, ranging in age from 18 to 32,

Nursing 320 ‘occurs in the second year of the four~year
prOgram}and is designed to provide learning opportunities

" in both .theory and practice in asep91s (sterile

@

techniques), medication, injections, and other nur51ng
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technologies. In the prior fall term, 1984, the students
studied about and cared ®r maternity patients and their »
newborn infants. The sample sPze consisted of 48 students
in Nursing 320 who voluntarily‘gave consent to participate
‘in the study. Since this study involved students within
the Faculty of Nursino, at tHe University of Alberte,‘
ethical clearance had to be obtained from theLAd Hoc  Ethics
Rev1ew Committee of the Faculty prior to the /beginning of
thé study. The purpose of the study, the procedures
required, and. the time 1nvolved were explained by the .
investigator to all of the students in Nursing 320.
Students were assﬁred'that their(participation or |
_non-participation in the study would in no way affect their
grade in the course, and that they were free to withdraw
from the study at' any  time without penalty. Questions
related to the study were enoouraged{ ‘The students were
.assured,that allwaudiotaped data ahd fii§§ nﬁies would be
kept in locked cabinets_throudhout.the study, that the
taped data would be erasedvat the-oonclusion of the study,
and tﬁ,& it would not be possible to identify any of the
"'subjects in reports of the findinqs.

| Those volunteering for the ‘study were_required_to’signd
a consent'form (Appendix 1), and the signing was witnessed
by a faculty“member involved in the oourse;« Forty-eight of
the possihle 55 students agreed to participate in theb |

_study. Two'students failed the course and subsequently

.
o

o
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were unable to complete the final injection and interview

during the spring session couyrse that followed.

ollectio »
Data were collected using a variety of methods.

Participant Obse;gation; Participant observation
‘methods can be classified according to the degree of
’ invo}vement'of the observer (Field, & Morse, 1985). The
goal of participant observation is "to record what actually'
happens" (Bruyn, 1970, p. 319)..
- For the lecture presentation,.the investigator was a
' "complete observer", “..;having no direct social .
interaction in the‘setting"‘(Field & Morse, 1985, p. 77).
However,»in‘the 1earningi1aboratory, the investigator
played the roleﬂog "participant—as-observer" by working as
an instructor with\groups of students aslthey-practiced'

~~

S ——

intramuscular injections, wﬁile at the samé time making _
observations of what was occurring in the situation (Field

\ & Morse, p 76) ‘"In this method the participants in the ,‘
setting are aware of the researcher's purpose and dual . |
roles" (Field & Morse, p. 76) Initially, the 1nvestigator:
had intended to be a "complete observer" in the learning '
1aboratory, but the need to ensure that all students '

5 completed the learning experiences in a limited time period
necessitated a more active role. While being actively.~i“~_"
involved may have\decreased general observations of all

groups of students, it did provide for a more in-depth S
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understanding of thé experience of several groups of

P

students.
The videotaped demonstration that was shown during the
"laboratory session'featured the classroom lecturer (a

¢
Nursing 320 faculty member) as the role model preparing and

administering IM injections into two- different sites, andd;i )

the investigator as the patient

. Semi-~Structured Interviews Sem%@Etructured
~ interviews were conducted at three intervals and'were '
audiotaped“ Interviews provide a wealth of data since it
is possible to obtain information that would have been
'missed by more impersonal meéﬁods.s In addition, theréd is
an opportunity to clarify responses-and correct.any
misunderstandings'of.the questions (Murphy, 1980) 'dohnson
and Smith (1975, p. 207) ha%g listed several benefits of
_the structured interview. the questions are based on the

objectives of the study, and th%ginterviewsycan be

standard zed and the results compared. - It is important to‘

note that the effectiveness of the interview is dependent

4

vupon ‘the’ effectiveness of the interviewer and the honesty

of the subjects.‘ The interviewer must be understanding and‘

‘“non-judgemental of. statements made by the respondents.l'
: Interviewer-expectation effects ‘may result from using

;probes to lead the respondents, failing to probe when

answers are. unclear,_ef!ors in*recording, and communicating"‘

interviewer expectations (Bradburn & Sudman, 1980, p. 26)

- In. addition, the respondents may feel anxious when asked -

G
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. threatening questions. Bradburn and Sudman (1980) reported
that respondents who feel anxious about a’ topic will be
less likely to respond accurately Theyfmay feel a need ﬂo'

| present a particularuimage to thetinterviewer.‘ 15

T

1 respondents are assured of confidentiality, this mgy have a

~ positive effect on their willingness to answer the)‘ /y§
P P W
/ =~

questions.

€

The purpose of the first interview (Appendix 2),

b

the beginning of the study, was to collect background )

finformation. ‘Thevfocus of the 1ntenview was on .questions
. B . . . N . - k’
related to: - AN ‘ :

gj<‘ the performance of fine motor activities such as

knitting, crocheting, heedlework, sew1ng, model :
builolng, playing musical instruments, typing,
'cashiéring, ¢t§*~‘ o o
-2). gross motor activities such as swimming, basebalf’
&volleyball 'racquet sports, farm wdrk, etc

-

3) 'self-description of'themselves as unskillful --7,

RS

skillgul.
l.’4) identification of phases in previous skill learning
[

1\5;h strategies used to learn psyChomotor skiils in the

| past._ . V ‘ . ' _ o

: E)ff self-descr&ption of usual anxiety levels when faced™
. with a. new. learning, ask, and in relation to IM
injections. p‘“l__ 'Q;- : =<' . e,

ff)n self-des&ription of level of self-esteem generally,

and in'relation to. IM injections.

s 4
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8) self-description of self-efficacy generally, and
specifically in terms of IM injections, including
statementslof efficacy expectations and outcohe

ekpebtations? ,

The second interview (Appendix 3) occurred after each.
_subject had given her third'IM"injection to a patient in
"the clinicaIQSetting The focus was on the evaluation of
the teaching strategiesA the identification of the phases
involved in learning to prepare'and give an M injectionn
and the strategieS‘used to facilitate'the'learning. This
phenomenological approach aims to "describe thevexperience
. as it is lived"’(oiler; 1982, p. l78). |
The third interview took place after a final IM

injection was given during the 3-week spring session course

that follgwed theuseconditerm course. The purpose of the

interv was to summarize all aspecﬁi"of psychomotor

1earning found to be relevant to each subject (Appendix 4).
The" subjects were asked to give a self description of '

' themselves in terms of.

l) . how confident they felt about preparing and’ giving M

injections. S : . o

2)  how skillful they perceived themselves to be in

' preparing and giving IM injections.

3) ‘level of anxiety experienced during preparation and

administration of IM injections.,f ﬁg« o o

"'f:4) | 1eve1 of Self-esteem generally, and in relation to M

;injections.

LT . . ..k
* ’ . : v
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. 5) self~efficacy generally, and specifically in terms of

IM injections.

The subjects were also asked to discuss any
differences experienced with giving an IM injection to a
child versus an adult.

For some of the questions posed during the interviews,
and for the measurement of anx¥ety, self-esteem, and
self-efficacy, the students were asked to complete
self -report scales. Such self-report scales have been
criticized on the grounds that the scale items may be
ambiguous and unclear, the subjects may not know themselves
wellnenough to answer_accurateiy, or'that subjects are not
willing to disciose negative information about thenselves
(Spielberger, 1971). In at ieast the case of the -
State-Trait Anxiety Inyentory, research has shown the
following: ' -

Addlescent and adult subjects with at least dull

normal intelligence are capable of describing how

.-they feel at & particular moment -in time and that
most peéople are willing to reveal how they felt
while performing on experimental- tasks, provided
they are asked specific questions .about their

feelings and the feelings were ‘recently .

experienced.. (Spielberger, 1971, P 270)‘
SRR ) Ry

Measu;emegt og Anxiety R Psychological anxrety was-

‘ measured by the use of the State‘- Trait Anxiety Inventory
(STAJ) developed by Spieiberger, Gorsuch - and Lushene

(1970), The STAI measures state and trait anxiety through K
the use of two self-report scales. The reliability of the .

STAI is demonstrated by measures of internal consistency
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In female college undergraduates, the_Alpha co-efficients
(using the K-R 20) were’ .89 for ‘both the state and trait
anxiety scales (p.;lO). In terms of validity,vthe trait -
Vscale correlates well (.75 - .80) with other trait anxiety
tests (p. 10). With female college students, the state
scale was sensitive to changing conditions, e.g., initial
test score (37.24), score‘after anzexam (43.69), score
following relaxation' (29.60), and score after viewing an
upsetting movie (60.94) (p. ll) ' ]

In the present study the STAI was administered to the
subjects prior to beginning instruction about IM injections
(Appendices 5 & 6) Then, only those items measuring state,

Hanxiety, were administered to the subjects immediately -
following their first injection with a classmate, following‘
their szcond and third IM injection with patients, and

I

following their final IM injection (Appendix 7). o
Spielberger (1970) has indicated that for’research purposes
it is acceptable to ask subjects.to focus on a particular
timeaperiod -and ‘to have them respond to the STAIbState
items according to how they feit while performing a task
.that they had just completed. In this study, it was
decided/to have students complete the STAI -State
'questionnaires after the injections. The rationale for
*this decision involved the fact that students often have a
limited time period in which to prepare and administer the.
’_injection. It was thought that having to complete the |

anxiety questionnaire before the injection might actually
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increase anxiety by focusing the students' attention on
’tﬁeir anxiety, as well as by placing more pressure on the
students by ‘reducing the time available for the injection.

| Along with the STAI state items, the’ subjects

completed Form B (Appendix 8), indicating their level of
anxiety_experienced during each of the main steps of the IM
injection procedure. .A number of researchers have
discouraged the use of the STAI—State questionnaire on the .
grounds that. it "is such as general inventory that it would
not- be sensitive enough to measure anxiety in motor
activities (Carron, 1971; Martens & Smith, 1976). In this~
'study, the question was raised as to whether or not the
‘<STnl;State was specific enough Eo measure anxiety related
to IM injections. - In response to this concern, Form B was
developed by the: investigator, to collect data on students'
anxiety in relation to-the seven main steps involved in

‘ preparing and administering an IM injection.. Content
validity of the form - was establiShed by having three |

e

nursing faculty members -and. ll'third-year baccalaureate'

nursing studer sareviewait to determine if the seven major.

' steps were in l't the important ones to use: iin_ assessing
anxiety rela ed to M injections. Form B was then pilot
. tested with 11 third-year baccalaureate students, on tWO
’occasions, with a one week interval between testings. The )

~ ]

v students were able to rate their level of anxiety" and

~ found the questions to beuclear;
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Measurement of Knowledge. Measurement of knowledge of
L «

asepsis and IM injections was obtained by administering a
16 item multiple choice test developed by Boyd, McKiel, and
Murphy (1983). The test was given one week after the
lecture and demonstration session but prior to giving IM
injections to patients, and-again at the completion of the
study (Appendix 9). Test-retest correlation obtained‘by'
Boyd, McKiel and Murphy was 0. 719 (p<.01) (1983) Using
the Spearman=Brown correction formula for test'length, the
corrected split,halr'reliability co-efficient&was 5.54._
These measures provide evidence of_the-general utility of
the test (Boyd, McKiel & Murphy, 1983, p. 6652' | ;ﬁﬁ
Measurgment of Performance. The first injection with
a patient was not evaluated in order that students would
have an opportunity to freely practice and discuss this new
procedure. " The second and third injections, and the’ final
IM injection were evaluated using the Intramuscular
Injection Observation Sheet (II0S) developeduby Boyd, .
McKiel and Murphy (léej)ﬁlhppendix 10). Content validity
of the tool was originally established by consulting the
literature, testing in the laboratory and finally, by . a :
.-panel of experts examining their own methods of givihg
injections -and reaching agreement on-the steps necessa.l
for adequate performance (p 51). Item reliability was:
eftablished by calculating a percentage agreement among’
eight ra%érs fqr each itéh (range from 82% to 95%, with a

. meamof '39? ) (p. 51) o

\ql . ‘.'.v . (—v ‘ . ’ .".”"'r v‘
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o »

In this present study,.content validity was
established by nine raters (eight clinical instructoriband
the investigator) reaching agreement'that'the-IIOS
contained the appropriate steps for giving an IM injection.
The nine raters were then trainedrin the use of the IIOS.

- This invélved reviewing the checklist and discussing and
agreeing on what would constitute as a,"yes"ior a "no"
performance. The guide'to using the lIOSfdeveloped by
'Boyd, McKiel, and ﬁurphy (1983) was discussed and adapted

for use in the studyi(Appendix 11). The ra%grs then used

the IIOS to rate three épecially prepared videotapes in .:,

which nursing instructors not in the study deliberately
bmade three, seven and, twelve errors respectively .Some
examples of errors were not washing.handS'prior'to
beginning the. procedure, selection of inappropriate 51zed
uneedles, contamination of equipment and failure to\

.identify patient before giving the medication. The.

' -percentage agreement among the raters on each of the 43

IIOS items on each videotape was calculated ‘to be over 80%,,

'The mean percentage agreement among the nine raters was ‘g,fﬁg

: 33 45% on Video #1 Q88 11% on video #2, and‘88 11% on V.‘Ldeo
. £

' During the spring session course, after the: final ﬂip”“*

ﬁ‘“r

,gnjection was given, each rater completed Form c (Appendix

o

12) and rated the subjects in their own clinical group in°

relation to: 5 | J )
| ':*1 - ' g ~ *
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" significant at the 01 level (p. 82)
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1) the rater's confidence in each subject's ability to

give an IM injection without supervision.
- : :
@ -
2) the rater's perception of how skillful each subject's
performance appeared on the final injection."

3) the level of knowledge of IM's and asepsis.

.FOrm C was developed bf the investigator to collect data

regarding the rater's evaluation of student knowledge and
. ~ .
performance, in order that a comparison could be made with

the student self-évaluations. ¢

Measurement of Manipulative Dexterity. Manipulative
dexterity was measured by- u81ng appropriate subtests of the
General Aptitude Test Battery (GATB) (1970, p. 17). Five

subtests used to measure ‘motor coordination, finger

6 dexterity, and manual dexterity were administered at the d

beginning and at the end of the study. Subjects were asked
if within the 24 hours prior to the testing sessions, they
had taken any medications that could cause drowsiness or
difficulty operating machinery | ' “

“In validation studies ‘of the GATB tests (1970) using

';general duty nurses, phi co-efficients of .41 for

S

. predictive validity, and .24 for concurrent validity have

been obtained (p. 82) . When aptitudes were correlated wi*h

s

;grade point averages for nurses, finger dexterity was

f ﬂ Measutemegt og Se;g-gsteem., The Culture-FIee'Self-

”Esteem Inventory for Adults, a Canadian test developed by

| ”}aattlev(1981),;was uséd to deternine the perceptionvan

A

¥
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individual has of his own worth (self-esteem) (Appendix
13). The test has<been‘standardized.using college
students, and is appropriate for use with senior high
students and adults over a 'wide age range.  The 40 item
test consists of four typés of items: general self-esteem,
social self-esteem,.personal self-esteem, and lie (items
that indicate defensiveness). Test-retest reliability is
0.81 for all subjects, 0.79 for males, and_0.8§‘for females
(Battle, 1981, -p. 13). The test was"administered both at

A

the beginning and at the conclusion of the study.,, A

Measu;ement o: Self—Efficacy. Subjects were asked to

, estimate the amount of confidence they had in their ability
,to perform certain tasks related to-the;preparation and )
administration of IM injections. MeaSurements were made at
the time of the first interview, and immediately before
Injections #2, #3, and the Final Injection, using Form A |
.h(Appendix ‘14) ., Form A was developed by the investigator tow
assess the level Qf self-efficacy experﬁencedlg§ students
in relation to the’ Seven steps: involved in preparing and '
administering IM injections.~ The use of the 10 p01nt .
',rating scale and the category "unable to do" ‘were adapted

-from a scale used by Bandura:(l984) Three faculty members

A

7and 11 third~year baccalauregte nursing students verified-°u,.

A\ [
. that the: seven steps ed in the Form w'ye the most -

: important components of preparing and giving -an IM '

Linjection, Form A was pilot tested with 11 third-year N

4

fudents on two occasions, with a ong week- -

N

' baccalaureat:
; 5 T = L Y ' 3y .

' . . . . .- ¢ . ’
g . ! X . . O



70
interval between testings. The students had no difficulty"

in rating their ability to perform the-various components

of .the injection procedure, and they found the questions to

be clear. - - \ ' o,

Descriptive Meaéurements.' Upon completion of the '

academic year in May, the subjects' files were examined to

*

obtain the following data' age, score obtained on the

Npractical physical examination in the first year of the °

L4
program, grade obtained in the nursing course completed in

Nursing 320 and grade pqént average for the second year of .

[
the baccalaureate nursing programn. _ ..

Analysis. Descriptive statistics, correlations, and
analysis ofgvariance were employed. Significant
" differences noted on t-tests were then subjected to.a-

posteriori Scheffe procedure and the Newman-Kuels

L 4

»

grocedure.
| The qualitative data were transcribed from the
audiotapes and the interview notes. The material was
,exaﬁined andﬁgrouped for recurring themes and then was
»_grouped accordingly into categoriesi/,Erequency of

:_responses and percentages were: calculated




CHAPTER 1V -

?

Analysis of ‘Data and Discussion of Findings

’Intgoduction*»
This cbapter contains the results of both the - »

: quantitative and qualitative analysis and discussion of the

o

findings. Knafl and Howard (1984) have sugqested ‘that. *his
combined approach be followed, particularly when
qualitative data are included. ’ |

For purposes of clarification, the findings amre

.
v v

AN -

organized into five major sections:
1... Persqnological v’ariables.d

w

2. . 'The experience of learning to give an I¥ injection.
3. Phases of learhing to give an IM injection.
E. - Strategies used in learning to give an;IM injectiOn.
55 vaaluatipn of present teaching strategies. -

. Two types of displays are used to illustrate the -

findings' leaf and stem, and box and whisker. These are

»6§§la ned in detail at the-time,the first example ‘of each

is used. Tl ~"u;) X

:'Aggi':While;the'overall agé ranéesofbstudents inuthe»
\ ?tﬁdviwas from 18 years to 32 years, only 20 8% were over
B ..the,age:of 20 years, The mean age. was 26 35. The data are
'f._pfesentedhinloisplay 1., A ‘stem and leat display, such . as-

s .

. piﬂf.g'tt,fv-/) ,:‘; “g N
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% Display 1, is used to "comblne the visual characteristics
of a hlstogram w1th the ability to recapture each of the
data values. The stem is the value that appears to the
left of the colon, the leaves appear to the right".
- - (Maguire, 1985, P- 6) ' To obtain the original value, the -
,; _ fkeaves are attached to The stem. In Display 1, there ate
f otwo foWs.for e'ach stem.A?:,eave’.s from O to. I4\ ,a're_ .’L'n. the
'V ~first‘row,. and leaves from 5 to 9 are in. the. secoﬁd row.
ieoking across the third row'it.;eads.
A20r00006006b600;12234. -This.meanshthat twelve students,
»(indicated bfvthe "o's") are ZQ yean'“bld two etudents,
- (indicated by the "1's"), are 21 two students, (indicated
by the "2's"), are 22, one student (indfcafed by thefi
‘"3;), is 23, and. one student, (1ndica£ed by the "4"), is-
N 24t o SR | o , |
_ . .DISPLAY 1 T
Stem And’;eaf ﬁispiaz~fo; Age -AIF
..(Sﬁeh: tens - »_j S S =

Ledves:! ‘units)

et ?

LT e N
© +.888d9999999999989999999999. . -
o ‘ ,%9 :_ooooooooooaoilzt14v R T
) ‘.. . 1589 -
30 2 2 ¢ s
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‘Does age affect the performance of psychomotor skills?

Calculation of Pearson Product Moment Correlations revealed’

EY

a positive relationship between age and the performance

scores obtained for Injections #2 arid the Final Injection

given in the study (r=.21, ;19), but the results were not

sigﬂificant. In addition, thsre was a positive,

and’

significant relationship betweenh age -and the time spent

, gdministering_thesfinal injectibn (t¥f41, p=0.01) inferring

that the older students took ionger to give the injectioﬁr

A negative relationship existed between age and anxiety

" (Table 1). The older students?ténded to be .less

the STAI ¢State),tests;at the time of. Injection

anxious on ‘'

#2 and

Injection #3. On Form B (anxiety related to the steps of

the IM procedure), the older stu&ents were less anxious on

all fohr injestidns.n There was also a negatlve but not

: "significant relationship between age and anxiety w1th a new L

task (r=-, 17) e
} | TABLE 1 N
. correlation Between Ageiand‘Ankietx

-

s

]

—— : N .~ Injections

Test . - . Interviw #1 . . Lab  ‘#2 #3 . Final .
STAI-state . - = =2 <15 .04
. FormB- . - <11 - o-27%+ -2 0 =(lo -.02
Injections ‘ I R .
Anxiety-New’ = va{ - s - =

‘ﬁ

Task I

'*Significant at 0 05 lavel.- R
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: coeff1c1ents were .41 and .42. These tests are de51gned to‘_
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LA

Of interest is the positive relationship between age

and manipulative dexterity as measured by five tests of the

General Assessment Test Battery (GATB) administered as pre__-.

and posttests {Table 2). On two o!-the-GATB—tests qurn

and Disassemble) given as ptetests, the Pearson correlation

q

measure manual dexterity and finger dexterity respectively .

‘When age was compared with the combined score for Place andi

P

Turn (which gives an overall score on Manual Dexterity)®on

tlre pretest, the correlation was .43.. For all pre and '

posttests except Coordination apd Assemble the corre@ptions_

with age reached 51gnificance “at the 0 05 level (see Table |

~ 2). The subjecgs were then arranged according Eo«age into

Place © . 0 . .36% - .

[ R . . . - . .
v ‘ .o ad oo Y
[ - ) -

TABLE 2 T

~ Correlation Betweeh Age and”MgnigulatiVeuDexte;ityf

i

GATB test . .'5', .. Pretest". _Posttest

Mﬁin&io_

T 26w

B T AT L R RS- L
' Manu!l Dexterity . a3 - 3mw
(mean of Place &aTurn) <0 e T e .
Disassemble i, L A;t i_.42*;-¢§ o "ff;28* e
Finger Dexterity S 1 Y PR E-1-1 S
-(mean -of Assemble & e e e e
. Disassemble) : |
T'*Significant at the 0. 05 levé1} v

4



75

\ ¢
bl

two’groups. Group l‘was made up of those suhjects age 20
and below, group 2 conSisted of those subjects over age 20.
. The t-test results ‘are presented in Appendix 15:. The older
group scored significantly higher on Place, Turn, Manual |
Dexterity (mean of Place and Turn), Disassemble, and Finger
Dexterity (mean of Assemble and Disassemble). These scores
were significantly different at the 0 05'leVel The
Coordination and Assemble scores. were not significantly
different. The lack of a significantly different score on
,Coordination appears not to support the view expressed by
Kottke, Halpern, Easton, Ozel, and Burrill (1978) that -
normal coordination-(a component~of-manipu1ative,dexterity)p"
’reaches its peak between the ages of 25 to 30;3 HoweverT’.
another explanation given the significant results oh other.
dexterity tests, is that the GATB Coordination test may not
provide a sensitive enough measure of coordination. In
fact, this test actually measures eye-hand coordination and"
.motor~speed different aspects than those" referred to by."
Kottke et al Since coordination is a component of
idexterity, the other GATB dexterizy tests may also beo 3
measuring some degree of coordination. _ _ ) -
B Knowledge._ The evaluation of.knowledge.was obtainedie
4 through the use of a 16-1tem multiple choice test (Boyd |
:;=‘McKiel and. Murphy, 1983) administered on two occasions.'
. The composition of the examination was ‘as folloWS°’it
“’preparation of the injection (selection of equipment and” .

. LQ‘ '
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.~ drawing @p the medication) 25%, administration of the
injection (including sites, patient prepa%ation and
'teaching, and principles of drug administration) 62.5%, and
~ care of equipment and recording of’ the medication (safe
disposal and accurate recording of the administration of
"thevdrug) 12.5%. } The questions asked were consistent with
the general categories used in the performance guide
(Intramuscular Injection Observation Sheet by Boyd, McKiel
and Murphy, 1983), and represent the important concepts
related to IM injections '

" On the pretest, the Kuder-Riohardson‘zo (KR-20)
f split-half type of reliability was .20, yith a standard
~error of measurement at 1.66. On the posttest, the KR-20
was .17, with a- standard error of measurement of 1.65.
When adjustments were made for test length using the
'Spearman-Brown Prophecy Formula (Thorndike & Hagan, 1961),
the reliability was 33 on the pretest and .29 for the
‘posttest. Both of these were lower than the .54 obtained
by hoyd, McKiel and Murphy (1983) in their study of diploma
ynursing students.. The loﬁ_reliability scores raise serious
doubts regarding the usefulness of this test.

There are several explanatROns for the low KR-20 .

scores. The most likely factor is that the more | l

homogeneous a group is, the lower the reliability will be

"f(Chase,.1978) In this study the group was similar in age

'.andnability., The second factor involves the difficulty
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%E"
leveiwﬁﬁ the questions (Thorndike & Hagan, 1961). When
test items are difficult, more guessing occurs, thereby
reducing accuracy. 'ItAthe test items are too easy, the
test is ineffective in discriminating among the members..
If ell students can do theleasy items, the effect is to
shorten the test to only the few more difficult items that
some dgroup members can do and some are unable to do. On
the pretest, 3 out of 16 items were judged to be too
difficult (difficulty index below .3), while 4 items were
judged to be too eesy (difficulty index above .855. on the
posttest l item out of 16 was judged to be too difficult,
while 6 items were judged to be too easy. |

‘An additional concern involves the distractors used in
- the items, On the pretest, in 11 out or 16 questions, one
or more of the distractors was not selected by any of thev
students. On the posttest this situation existed in 15 of
the 16 guestions.- } h a |
An important measurement in item analysis is the item .

reliability index (IRI). .This number embodies the point

biserial correlation between an item and the total test ;

B score, and the difficulty of the item (proportions of

students answering the questions correctly) (Ferguson,

-

‘ ;i1981) on the pretest only 9 out of 16 items had an

acceptable item reliability index of .1 or better. on the
'posttest, 10 out of.l& items had an acceptable‘;RI.. In
_this way, when only the best items @re considered, the:testbl

becomes even shorter.
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Test length also~réduces reliability (Chgsg; 1978).. A
tes£ with 16 items could be consideréd unreliable.
Therefore it was appropriate to app%y‘the Spea:mén.Brown
Prophecy Formula to adjust for the éest‘length (Thdfndike &
Hagan, 1961), :
Although the test would appear to have content
Qalidity, tﬁé low reliabi;ity is.of»éomé concern. Before

this knowledge test can be used again considerable work is ‘

required to improve the distractors and to eliminate most

of the eésy items.

The means for the pre and posttests were 57.54, &hd
66.75 respectively, both of which were lower than expected.

A summary of a one-way analysis of variance comparing the

pre and posttest means is presented in Table 3. The F

ratio was 21.59 and was significant at the 0.0l level. At

the time of the pretest, the'étudgpts' kriowledge about

TABLE 3

Summary of One-ﬁéx Analysis of Variance Comparing
Scores on Knowledge Test on Two Occasions:
- Pretest and Posttest A

Source . Sum of Degrees of Mean | F Probability
: . Squares Freedom Squares Ratio
. ﬁsawzwnrn, 8188.000 47. . 174.213 N
\:;> A 2035.125 . 1.  2035.125 21.587  0.Q01%
\_AS-WITHIN 4431.000 47. - 94,277 |

*significént at 0.01 leyel;':
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injections was based primarily on the lecture presentation,
the laboratory experience, and any additional reading. The
significant*increase in scores' from &he pretest to the
posttest is probably as a result of the students gaining
. knowledge about injections from their actual experience

N - Y
with the procedure in the clinical area. At the time of
the posttest, all the students had completed at least three
IM injections, with the exception of two students, who had
 given only two IM injections to patients;'-Display 2 is an
example of a box and whisker display which is a useful way
to illustrate differences between test scores and to
identify those students with extreme scores.
The ends of the boxes are placed at the first and
third quartiles. The line through the middle of
the box is the median. The whiskers join the’
boxes to the extreme scores, except,in cases
where the extreme scores fall more than one and a
half box lengths beyond the upper or lower Ly
quartiles. Such scores are marked with asterisks
and are called outliers. (Maguire, 1985, p. 7)
For example, on the pretest, the median was 56%, the first
quartile (1ower border of the box) was at 50% and the third
qpartile (upper border of the box) was at 63%. The upper
- whisker marks the top score of 81%, while the 1ower whisker

1ndicates the score closest to one and a half box lengths

bbeyond the lower quartile (30%) In this example, the

lowest score (25%) is shown by an asterisk, indicating that
| this student (#4) - is an outlier. on the posttest.example,‘

the median‘is 69%, the first quartile is 56%;and thejthird
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quartile is 75%. The upper score is 94% and the lowest
! (R
score is 44%.

Analysis of Pearson cOrﬁplation Coefficients shows a
negative relationship between knowledge about injections
(pretest) and the.Time taken to Prepare and Administer
Injection #2,'and the Preparation Score'on Injection #21
(r = -.16, -.16, -.06). There is also a‘negativel
"relationship between the posttest knowledge scores and the
Time taken to Administer the Final Injection, the Equipment
and Record}nngcore, and the Total Performance Score
(r = -.08, -.18, -.06). - ‘

The t-tests comparing.the top one-third students with.
.thevlower one-~third students on thelknowledge pre and
posttest showed no significant differences between the

groups on ‘the performance of Injections #2 a #3 and the
?;X with those

~

Final Injection. These find ngs are consist
obtained by Boyd McKiel and Murphy (1983) in that
knowledge about injections and asepsis ‘does’ not_appear-to
'affect performance of injections. ‘Brown_ and Calder‘(ls86f
‘in a’ study comparing instructional strategies also found |
'that'the performance of a nursing skill (palpation of the
‘~pregnant'abdomen) $as not positively'related'tokknowledge
. of the procedure.vl'“ ._‘ “ '.bi j‘ t\j
B After the final injection, the clinical instructors

fwvevaluated the students' knowledge about injections and

’ asepsis by completing a 5-point rating scale (see Table 4)
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The majaritymof the students were rated as a 4 (very good:

47.83%), or a 5 (exﬁremely good: 15.26%).

TABLE 4

-;nst;gcto; Rating of Studénts' Knowledge
the Time of the Final Injection

.

Scale (1-5) Frequency of Responses and Percentage

1 2 3 4 5 Total
None " Some Moderate Very Extremely
Good Good
£ 0 1 - 16 . 22 o7 46*
—t\‘:. N ' . . . ' .
% 0 - 2.17 34.78 47.83 " 15.22 100.00

*Missing Cases: 2 stﬁdents failed Nursing 320
. P ,

~

ademic Ac ieVement. The grade in thé coufse the

- ‘students were. taking while in the study was assigned on a
”jaﬂﬁézﬂzqscale. The mean was 6.08 and the.standard ‘
'fdeviation was 1.15, Display 3 shows the distributlon of

qrades for Nursing 320. :
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. - DISPLAY 3

' It ) 7
Stem and Leaf Display for Grade in Nursing 320

» :
(Leaf : units)

oe
(N}

3

44

55555

.o

666666666666666666666

o : 7777777777777777

88 o C o e

n=48

The grade (as a peréentage) from.a praCtical
examination involving fine and gross motbr s}ills in the
nafiipulation of equipment, compieted invthe'fifSt yéar of

}the nufSing prqgram, was aléo obtaingdf*.Tﬁgvﬁéan was 79.54
and the stgndardvdeviation was 11.63. The distribﬁtibn of
gfades,is-shbwnvin Display 4. A significaﬁt rélatfdnspip

. between'ghis gradglaﬁdqthetg£ade_point average for second

yeaf_studehts was noted (r = .25, p. = .05)."
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Stem and Leaf Display for Grade in Practical Examination

(Stem
Leaves

.
.
-
.

tens
units)

50

60

70

"80

90

oo oo [ 13 X3 . ee se’ .

00

889
24

8

01133
5677899

11233444

566677789999

0023334

5

n=48

The grade point average for the\Seéqﬁ’vygaf

©

L.

114
.

PO

baccalaureate nursing program was ca;éuléted on a-9fpbiﬁtfp.‘
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DISPLAY 5

4

Stem and Leaf Display for Grade_Point Average

" (Stem ! units
Leaf : tenths)
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The correlation between tne grade in the conrse
Nursino 320 and, grade point average for second year was .78
~and was significant at the oisleVel. This strong |
relationship is partially explained by the fact that the
'/course conttibutes a weighting of 8ix towards the grade
/fpoint_average;3 One:other major nursingucourse in second .
year has a weignting of S; When grade pointfeveragesyéor
lsecond year were compared with instructor ratings of |
ability to give IM injections independently, the
relationship was significant (r= -.32 p = 0 01) ~ Those
students w1th higher grade point averages were less likely '

. to be allowed to give IM injections on their own.

P
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'The tetestsvcomparing the top one~third students
academically with the lower one-third students (based on-”L
, grade point average) produced a- significant difference in
'relation to the Equipment and&Recording score on. Injection

#2 (t = 2. 18, df = 33, 2- tailzprohabiiity = 0.04,[pooled '

' »varianCe'estimate}).' No significant differences'were noted

- on teSts;of:Coordination,'Manual Dexterity, and Finger
"Dexterity <Therefore-these findings'do not-support“Ismaii'
and Grhber's study (L967) that identified a relationship

between academic achievement and coordination, or the

R VGeneral Aptitude Test Battery (1970) validation studies"

;that found a significant relationship between grade pOlnt
| average and finger dexterity. B . '-‘-‘
Q"ugnipglggigg_ggztgritx.; ‘THe mean aptitude scores for
the three GATB abtitudes (Qoordination, Manual Dexterity '
and Finqer Dexterity) are shown in Table 5. It-.is apparent
that the mean aptitude scores on the three dexterity |
aStitudes improved from the pretest to the posttest |
situation, and analysis of variance supports the Af “‘u..;
differences as. heing significant However,,it is necessaryq
to consider the practice effect that occurs with taking the:

test on the first occasion. The practice effect is most .

apparent immediately after tpe initial expos””i, decreases ;

until 26 weeks, and then stabilizes at’that. fvel for up to
three years (GATB, 1970, p. 274) '/The posttest in the

present study was given ll weeks‘after the pretest. Thei'
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results from tests eonducted Sn’the practice’ effect of the

GATB dexterity aptitgdes demonstrate that an incréaseiin
mean s;ores'of 7.9 (Coordination), 6.3 (Manﬁal‘Dexterity)7
and 8.2 (Finger DéxteritY) aan'ba ekpected (GATB, 1970, p.
;266). When these increases are added to'tne pretest
j}/’d.ptitude‘mean soores, the'results-are’similar to the aetual
g aptitude mean scores obtained on the posttest for Manual
. Dexterity and Finger Dexterity, suggesting that improvement
> could be explained by the practice effect (see Table 5).
However, the COordination posttest aptitude mean score is
higher than the score expected due to’the:praetice effect,

suggesting that some ' improvement in performance occurred.

ptitude Scores: Pretegt and gosttest

(Raw scores have been convérted to aptitude scores)

i

Pretest ‘Expecteqd.. . Expected . Posttest

::Aptitude . o Increase ' Result ’ A

Mean  (Practice ° (Practice . Mean
N Effect) Effect) ’ B

o
e A
.o

COordination - QG ' 7.9. 83.9 o 9(3& .
Manual 17 6.3 83z 83 .
~Dexterity - - . : ’ ,
"Finger = 48 8.2 ~ s56.2 . * 56

‘ Dexﬁerity

R
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‘Students taking thée GATB tests were asked if they ‘had
taken . (within 24 hours) any medication, such as ';
antihistamines, that could cause drowsiness and thereby
decrease dexterity and coordination. The results of. the
study suggest that the opposite effect occurred, on . the
pretest thOSe on medication scored higher than those not
on medication. .The difference was significant at the 0. 05
level for- Finger Dexterity on the pretest (t=-2.23, df=46,
[pooled variance estimate]) When the performance of

individual students who were on medication for one, but not

for both of the dexterity tests, was compared the

-

differences between the pre and posttest scores (taking
into account the practice effect) were no different than
'those achieved by the students who are not on . medications
When compared with the GATB General wOrking Population‘
sample,iand the Professional and Semi—professional workers
vsample, the—subjects in this study scored higher on all f
five of the tests (Table 6) (GATB, 1970, p. 23-25) of
particular note is the fact that on the Coordination }est
the mean score was 39 37 points-above the mean .score’
attained by the GATB General Working sample population and

A o

.35 3 points above the mean score attained by the .

ce

',Professional and gﬂmi-professional sample. g

Twe
" ~

N b L
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‘ TABLE 6

Comparison of Students' Pretest GATB Scores with
‘the GATB Workin opulation Sample Scores. and the
Professional and Semi~-professional Workers Sample
_ Scores (Raw Scores)

i R

GATB Working Professional and ‘Study Sample

Test =~ . Population Semi-profession-
' -, Sample " al Sample
~Mean - 8D "Mean -  SD ' Mean SD
.. Coordination . 69.5 -10.3 ‘,73.65 '10.9 - 108.9°« 10.9
Place. . . 89.8 8.6 93 5 8.3 . 94.5 7.5
o ' Y = ' LV . ) . .
. Turh .. 100.9- -9.7 102 4', 9.5 - .106.9 9.0
 Assemble - 28.3 4.6 . 29. 1'“ 4a:4 . 29.7 4.0
Disassemble  29.5 3.7 ,~g9.sn 3.6 32:1 3.2
 Age (years)  30.4 9.9  28.9 . 8.1 20:4 " 2.8
Education 11.0 2.6 . 14.4 " 2.6 13.83°, 1.6
(years) : R

From~the“bOX'and-whisker display”of Coordinatiqn

A} ¢ o

SCores (Display 6) it can be seen that the range on the

pretest was 86 to 135 and the fange on the posttest was 89

_tovl39f No outliers ara present. However, the GATB

standards for general duty nurses specifies a soore'of 95

-as the mlnlmum -acceptable Coordination score (GATB, 1972

-r

95 (#1,“#8, and #22). In additon, the ‘mean of the

p. 187) Six students were below the level on the pretest
(#1, #8, #22, #30, #44 ang #48). - on the posttest three of .

these students=showed improvement but still remained below

Rl

)V_
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Coordination pretest (109) is low_whep compa;ed éigglphe\
mean from a sample of general duty nurses (116) (GATé, P-4
147) . |

on the display of Manual Dexterity scores (Display 7),
éhe pretest range was 91 to‘lzb.s, while the posttest rénge
"was 94.5 to 123. Ong outlier (student #43)'is present on
the pretest but her score ‘is only slightly hlgher than the-
rest of the group. The rl;ge of Finger Dexterlty scores on
the pretest was 25.5 to 38 and on the posttest was 27.5 to
44 (Display 8). The total poséible score on Finger '
Dextérity is!?Oﬁ From the box and whisker display one

outlier is noted on the posttest (student #34) and this

score is considerably higher ?han_the next highest score of

39. . h///

When the students wi&l the highest scores on the
Coordination pretest f{éb one-~third) were compared with the
s%ﬁdénts with the loweét scores (loﬁer one-third),
significant differenéés (p‘= 0.05) were noted in relation
to‘the AdﬁiniSt;ation store and the finalgscore of

injection #3 (see Tablé 7.
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TABLE 7

t-test Results of Cobrdination - Performance Scores

Pooled Variance Estimate

Mean ) ‘ 2-tail
Score S.D. t-value daf v Prob.
\
90.75 5.48 2.28 30  0.03*
85.31 7.82
Tdtal Score
Inj. #3
high group 91.25 4.89 2.25 30 '0.03%
low group '87.31 '5.00

*significant at 0.05 level

Xy

Similar groupings of students in relation to manual
dexterity and finger dexterity did nog produce any : L;\/
significant differences. |
Pearson correlations coefficients were calculated to
determine relationships within the dexterity tests and with
other variables, ‘High correlationS”were'obtainediwhen=each
pretest was compared with the corresponding posttest (see
Table‘S) There was a significant relationship (p = 0 01)'
between the manual dexterity pretest scores and the time

,taken to administer the final injection (.44). The more ﬁf

gdé;trous students took longer to give ‘the injection. ‘There‘_:
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was also a significant cgrrblatlon‘betweén finger dexterity

pretest scores and the students' description of their

dexterity (.41, p = 0.01).

TABLE 8

Pearsoh Correlation Coefficients: Dexterity

pretest

Finger dexterity-
pretest '

posttest .

"Self description

~dexterity

Variable Variable Correlation Prob.
Coordination- ' Coordination- .93 .000*
pretest posttest ‘
Coordination- 'Manual dexterity- .42 .001*"
posttest _posttest R
Place-preﬁest Place-posttest .73 .000%*
Turn-pretest - Turn-posttest .77 ] .000*"‘
Manual dexterity- Manual dexterity- .80 .000%*
pretest B posttest
Manual dexterity- Finger dexterity- .56 .000%
pretest pretest
Manual dexterity-,”'Time_Administer .44 .001%
pretest 'Final Injection
‘Manual dekterity— Finger dexterity—' .55 .000%*
- posttest posttest : : :
Assemble-pretest Assemble-posttest .58 .000%*
Assemble-pretest = Disassemble-posttest .42 .. 001%
Disassemble-pretest Disassemble-posttest .56 *.000%
' Finger dexterity- Finger dexterity- .67 -000%

.41 %) . .002%

*significaht—at 0.01 level
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Correlations between the’ﬁgmber of activities done
(crafts, musical instruments, and work-related activities
such ss typing and cashiering) and performance were
significant for some aspects of the three® injections.
Those students with higher numbers of act1v1t1es tended to

have. higher Equipment and Recording Scores on Injectlon #3

(r'_= .33, P 0.01), took longer to adm1nlster the Final
Injectin (r = .26, p = 0.05), have higher Administration
Scores on the Final Injection (r = .30, p = 0.02); and have
lower Preparation Scores on the Final Injection (r=-.24, p

%

= 0.06).
At the time of tHe first interview, the students were
asked to describe ‘themselves in relation to manual ‘
dexteritf orlcoordinatiod. The responses wege ooded and
~organized iﬁto four groups (poor, average or fair, good,
and carefdl). A majority of the students (56.25%)
describedbthemselves.in bositive terms and rated their.
dexterity.as good. They used words'such as "competent?,
"coordinated", "proflcient" qu,"skillful"; Six students
.(12.5%)'described themselves in negative terms sueh as
-"bretty olumsy", "awkward", and “not very good".. An
‘additional 27§68% (13) rated themselves as "average" or
"fair"q while 4.17% (2).des3ribed-themselves as "careful".
~When asked to rate themselves as skillful versus, not

skillful (scale of 1-5) 2 students (4. 17%) rated themselvesv

1 as only "somewhat skillful", while 27 students (56.25%)
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rated themselves as "moderately skillful", ‘ahd 19 students
(39.58%) rated themselves as "very skillful"!

After completing the Final Injection in the study, the
students were asked to rate ‘how skillful they were in
relation to preparing and administering IM injections. ‘Ten
students (22.53%) rated themselVes‘as "moderately skillful"
at preparing injections, whereas 29 students (65.91%) rated

themselves as "very good" and 5 students (11.36%) rated

%

themselves as "extremely goodﬁ. The four missing cases
included the two Nursing 320 failures and two stugéhts'who
omitted answering the questions. In_relation-to
administering‘Ih injections, it is interesting to note that
20 students (43.48%) rated themselves as "moderately |
skillfui" and zs“students (50%) rated themselves as "very

good™" while 3 students {6.52%) rated themselves as

"extremely good". The lower rating for skill in j

L administering IM injections may indicate some hesitancy or

lack of confidence in ability to actually adminifter the .

1n3ect§bn, Students at this point are still leafhing*th?

, SKlII ., . ‘ v N B ‘ ' ‘éq -
& 2
The clinical instructors evaluted each\student's skill

voe, "

- in preparing and administering the final IM 1njection

~(Table 9). The instructors rated 43 students“(93.50%) as

B being "moderately skillful" or better.‘ The student rated

as "not at all skillful" (#47) received a failing grade in

ithe Spring Session couése. ‘When the students' r atings forl
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both préparétion and administration were combined into a
single score to ;llow for comparison with the instructor
ratings, all 46 students (100%) rated themselves as b?ing -
"moderately skilled" dr better. The three subjects given‘
the lowest scores by the ipstructors did not give AR )

themselves similar;y low scores.

TABLE 9

Instructor Rating of Skill Level: Final Injection

N

Scale (1-85)
. 1 2 3 4 5 Total
5 .

Not At , Somewhat Moderately Very Extremely

All So Good Good
Fragquency 1 B 4 12" 24 7 46
Parcentage 2.17 6.35 26.08 52.17 15.22 100.00
Mean 3.74
§.D. .86

*Missing Data: 2 students failed Nursinc 320

Agx;ety,, The State-Trait Anxiety Inventory (STAI) -
Trait scale was given as a pretest. The distribution of

scores is presenﬁed.in_bisplay;Q.

.
5
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Mean = 37;:58 - o i _
S.D. = 7.034 i : : : '
n = 48 :
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The mean for female undergraduate college students as
established by Spielberger et al. (1970) is 38.25, and'the
standard deviation is 9.14. ' The students in this current
1study generally were slightly less enxious than the test.
semple.

A strong negative relationship was found to exist
between STAI—Tralt scores and most of the self-esteem
scores from Battle 's Cultuwe-Free Self-Esteem Inventory
(1981). For exanple, the;correlation between STAI-Trait
and general self-esteen, personal\eelf—eeteem,'and the

total self-esteelm scores were all significant (p = 0.01) on

both the pretest and the posttest (Table 10).

TABLE 10

Pearson Correlation Coefficients:
STAI-Trait Scores

Self-Esteem Inventory Tests . Correlation
| STAI-Trait Self-Esteem (generel) pretest : -;49t
Self-Esteen (general) posttest - o =.35%
SelffESteem (personal) pretest - B .% ‘-55*,
Seif-Eeteem (pensonal) posttest o ‘i‘~351*
.Self-Esteem (total)mpretest - : }z-.SS* ..
Self;Esteem (total) posttest L _'» -.44%

Self-Esteem generally at Interview #1 -_Se*v-~

*signiflcant at 0.01 level

rﬂ



- B ! 100

There was a significant relationship between
STAI-Trait scores and the knowledge posttest scores
(r ¥ .43, p = 0.01)‘.~ Thoseiwith high trait anx1ety scores
had‘higher scores on the knowledge posttest; Generally it
would be expected/that these anxiety-prone students night
have lower scores in a testing situation.

Another statistically significant correlation (at 0.05
1evel) was between STAI-TrJit and the number of IM
injections given_(r=.§4). ‘The total number of injections -
given is primarilyrdependent upon the student's‘assigned
‘clinical area. It is'somewhat dependent upon the |

itiative of the student to take advantage'of every o
opportunity‘to give an injection. 'If'students were anxious
they would either try to aveoid giving injections‘or might '
seek out additional experiences in an attempt_to master the
skill and therefore reduce anxiety

The correlation between STAI-Trait and STAI State on.

the pretest was .53 and was significant at the 0.01 lével.
The correlation obtained is consistent with those reported
by‘Spielberger et‘al. (1970, P. 12), which ranged between

.44 and .55, depending upon the amount of threat to
self-esteem present in the Situations used for the state
items. The correlation obtained is consistent w1th the
view that high trait anxiety individuals tend to over
respond to changing situations, resulting in high state
'anxiety scores./ The STAI-State items were given as a

'Hpretest and at the time of - Injection #2, #3, and the Final
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1ol

Injection. The means and standard deviations are shown in

N

Table 11.

TABLE 11 .

Test Results for STAI-State on Four Occasions

Mean Standard | Cases
, - ' : Deviation -
o — - [ >
Pretest 34.58 7.34 48 C
Injection #2 40.77 10.06 48 ’
Injection #3 37.58 8.86 i4sv
final In{ection 3§.17 9.95 46% !

*Missing Data: 2 students failed Nursing 320

|
4

E 3

A one-way analysis of variance comparing~the'S$AI-State

' responses on the four occasions resulted in an F ratio ofv ; :

7.424 which was significant at the 0.01 lével (Table 12).

- - : LN
TABLE 12 , e
Summary of One-way Aﬁalzsis of VariancejComparing |
.State~Trait Anxiety Inventory (State) Reponses
on Four Occasions: Pretest, Injection . .
¥ ~~ Sum of - Degrees of Mean , 7 N e
 Source - Squares Freedom = Squares F Ratio Probability
S~WITHIN 9091.625  45. - 202.036 R,
A 1026.555 . 3. 342.185 . 7,425 . 0.001%

AS-WITHIN 6221.813 -135. .  46.087

f*signifiéant at‘0.0lﬁlgve;lﬂ;
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i across occasions would 1ndicate that Eﬁfﬁ’TAI-State is

’

apparent that anx1bty sCores increased with Injection #2 ;
4\, A\
(over the relativeiy calm classroom environment Qf the ‘
§

pretcst)r and then - decreaseﬁ w1th Injection #3 and tne

5
~a

Final In;ection. The score on the Final Injection is
v
somewhatvsurprising in that, for many~of the students, ‘that

injection“was given in an unfamillarsclinical setting,

early in the’ Spring Ses51on course. The fact that the

leved of anxmety was iower than for Injection #2 and 43
could be iﬂterpreted to mean that the students were
becoming less anxious abbut the IM 1njection procedure per

-and they were thus able to copeVWith the newness of the
settﬁng without;an increase in anxiet. levels. ‘While there
was a considerable range of scores onieach occasion, |
(pretest range 22 to 54, Injection #2 range 20 to 65,
Injection #3 range 21 to 60, and Final Injectio@ range 2
to 55), no outliers are present. ‘The changing scores

*

sensitive enough to detect differences {h injection’
situatipns. | ’ |

‘The gne-third most*anxious students‘based on the‘
STAI-State scores for each injection were conpared;witg the
one-third least anxious students in relation to performance'
scores on each injection. A significant difference between
groups ‘was found for the Time taken to Administer Injection

i

#3. - The most anxious students gave the injection in less

" " Vo

- Co ‘ s :

At o o é
f . s .
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»
time than the Peast anxious students (t = 2.15, 4df = 20,
2= tail probability = 0.04 [pooled variance estimate])
Perhaps these anxious students dealt with their anxiety by

trying to get the stressful event over with as quickly as

possible..

-

A sigmjficant negative relationship (at the 0.01

level) was found between STAI-State scores and

self-effica y; High state anxiety‘scores on Iﬁjection #2
and the Final Injection were related to low-self efficacy
'scores repo ted at the time of the third 1nterv1ew (-.44
and -.58). Similar 51gnif1cant negative correlations were‘
" noted between STAI-State scores on Injection #3 and .
self-efficacy at Injection #3 (-.34) and the Final
Injection (-.51), and between STAI-State on the Final
Injection and self-efficacy on the Final Injection (-.50)
and at Interview #3 (~.58). When the(STAI-state scores for
Injeeti;n #2, #3 and the Final Injection were compared with
the students' self fating (at Intefview 43) of "being able
to de'nOSt'things'in'nursing" significant‘negative
telationships were‘noted (Injection #2, r = -.38; Injection
#3,‘r = «.33; and the Finai Injection, r = -.35, p = O.bl).

“ Generaliy, the relationship between'state anxiety and
iSEI self-esteem scores was a negative one but none was
significant. STAI State anxiety scores at the Final .
Injection were negatively related to the students' ‘

self-reporteqklgvel of self-esteem in,gelation to -
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injections at the time of the third iqterview (—.44,
significant at the 0.0i level) .

Whén STAI-State scores (Finél Injection) were compared
with students' self—reported skill in preparing and giving
'IM injections (Interview #3), the,results.were significant
at‘the 0.01 level (preparing: r = ~-.57, giving: r = -.44).
The higher the anxiety, the 1ower-ﬁhe reported skill
levels. A similag significant negative relationship was
noted between STAI-State scores (Final Injection) and
reported confidence in relation to prepafing and giving
injeétions (;.46 and -.50, p = 0.01). High state anxiety
scores on the final injection ere also related to lower
skill scores as assigned by the inétkuctors at the time of
the final Injection (r=-.45, p = 0.01). |

Form B was desifhed to assess anxiety specifically in
‘relation to the various‘steps‘o:.the IM injectiqn
procedure. This Form waé administered to. the students‘on
six occasions: Interview #1, Laboratory Injection,

_ Injection #2, Injection #3, Final injectioh, and Interview

B

#3. The means and étandard deviations for each occasion

.,

. are contained in Table 13. There is a steady decliné én
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\ TABLE 13

Means and Standard Deviations of Responses on Anxiety

Related to Injections (Form B) on Six Occasions:
te ew #1 aborato Injection, Injection #2

. Injection #3, Final Injection and Interview #3

Mean } S,D.I ~ Cases i

T - . )

Interview #1 . 18.39  -3.07 44%
Laboratory’Injection I 15.27  4.83 44
Injection 42, 13.46  3.82 44
—4Injection #3 - ' 12.75 3.70 44
Fihal InjeCtidn ' 12.11 . 3.64 44
Interview #3 | 11.36  2.69 44

*Missing Data: 2 students failed Nursing 320 »
2 missing responses on one occasion

fhg reported énxie?y over the six occasions. The highest
..scores at the time of Iﬁterview:#lﬂéould,be due to the fact
" that students were asked to‘assess,their'anxiety level as
‘ &

if they were required to do an injection at that point in..~
. v ,
p

Y

tiﬁe. Since this was done prior to the lecture 6} any -
" readings about”injéctiong the re§ults probably reflect a
lack of #nowledge'abqut'injecﬁions.‘ By the,timg‘of the
1ab6ratory injépt{on} the knowledge 1éve1 had likely .
‘increaéed and the students reported thaﬁiéhe laboratéry
atmosphe#é was_sﬁﬁpértive.‘ An analySig of varianCé,of'the‘
scogfs for the six.occasiqné'ﬁgowed é signifiéant | |

| difference.at'the>0.01 level (F ratio = 32.548, df = 5,

215) (Table 14). On the box and whisker
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TABLE 14

summary of One-way Analysis of Variance Comparing
Scores on Anxiety Related to Injections_ (Form B) on

Occasions: Interview 1 aborato Injection
ectio 2, Injection Final In ection and
Interview #3

Sum of Degrees of Mean

Source Squares Freedom Squares F Ratio Probability
s-WITéIN 1579.586 43 36.735
2
143; 886 5 ~ 291.777 32.548 0.801* i
;ﬁﬁ“WITHIN 1927.348 215 ~ '8.964 \- .
*significant at 0.01 level . ' ‘.

" display, the reduction in anxiety level across the six
occasions is readily apparent (Displaw 11). On Injection

#3 there are threeuoutliers‘with a score somewhat higher

than the other students (Student #8, Student #17, and

Student #47). | SO 7
| A more detailed summary of the frequency of responses
and percentages for Form B in reiation to the four
injection occasions is contained in” Appendices 16 through
19. - For most of the components of the IM procedure there -
was a shift from higher levels of anxiety to lower levels.
by the time of the Fin‘l Injection. In relation to d,

’ Preparing the Patient and b ndmarking, there was a movement

from\the two outer ends of the\ scale towards the middle.vd
Y :

" For. example, by the Final Injection, fewer students

selected "l" (not -at all anxious) about preparing the

-~
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patient, than they did at the time of the Laboratory
"Injection, or Injectiom 42 or #3. This may suggest that as
students become more confident w1th the technical aspects
‘of the IM procedure they a.e‘able to focus more attention
on the complexities of preparing a wide variety of patients
for the injection.experience. ' |

cThe t-test comparisons of the one-third of theA,
students with-tme highest scores on Form B with the one-
third of the stuaents with the lowest scores on Form B
did not result in statistically significant differences in
the performance of any of the injections. Generally, the
most_anxious students took more time to prepare and
adminster Injection #2, bmt obtained higher performance
scores for Preparation,,Administration, Equipment and.
Recording; and Total Score. On Imjection #3, the most
anxious#students took less time to prepare the.injection,
_fbmt more“time to administer the injection. Performance
' scores for theyfour‘parts of the procedure were lower for
the'amxious students. ‘However, the differemces were:not
significant; on the’ Final Injection, the most anxious
_students again took longer to prepare and administer the
'injection, but achieved higher scores on all the
performance scores. This finding supports the premlse that
a certain amount of anxiety may,actuallyfimprove

performance (Captain, 1984).
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Generally, there was a strong correlation between Form
Bh(anxiety related to injections) and the STAI-State items
used at the time of each injection.,\Forvexample, for
Injection #2 the correlation’was .51, for Injection #3°the
correlation was .35, and,for the Final Injection the
correlation was 70 (all significant at the 0.01 level).
These correlations. suggest that theAs;AI—state and Form B
are measuring similar thingst*

Form B scores were negatiyefy related to self-efficacy
scores, particularly at the time of Interview #1 and
Interview #3 (r = -;47 and -.63 respectiVely). Negatite.
relationships between Form B and self~-esteen were also
noted. For instance, when Form B scores were high on the
Final Injections, self-esteem scores were low (r = -.43,
"significant at the 0. 01 level). ) “

In relation to performance, high Form B scores on
Injection #2 were significantly related to low scores on
the Administration and the Total score for Injection #2
(f.4l for both, p = 0.01). At,the Final Injection there
 was a~strong positive relationship between Form B scores -
.and the Time it took to Prepare the Final Injection (r =v
| .44, p = 0.01). '

Correlations between the Forn B scores on the ‘Final .
Injection and self-rated scores for skill in giVing and
' preparing injections and - gonfidence in giVing injections
were‘all~significant‘atvthe Q.Ol level. These correlationsl

N
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were: -skill in,preparing injections (-.43), skill in
giving injections (-.51), and confidence in giving
injections (-.53). In-other words, the more anxiogs the
'students were on the Final Injection the lower they rated
'their'skill and level of confidence.r There was also a
significant'negative relationship between Form B scores and

the instructor's rating of the student's skill level on the

I

Final Injection (r -.44, p = 0.01).

When students were asked to rate, on a scale from i to
4, the amount of anxlety usually eﬁberienced with hav1ng to
perform a new task, 43.8% indicated that they are
"somewhat'" anxious (ratinyg of 2), 29.2% are "moderately"
anxious (rating of‘3), and 27.1% are "very" anrious (rating
of 4). The mean was 2.83 and the standard deviatioo was
.83. |

Adgjitional studenttcomments about anxietyAwill be
discussed in the section,describing the experience of
1earning to glve IM in]ections. |

elf-Esteem.t Self*Esteem was measured at the

’beginning and end ofrtﬁe study by using the Culture-Free
elf~Esteem Inventory (SEI) for Adults developed by Battle
(198}); A slight decrease in the mean from 27.04-on the |
pretest to 26.89 on the posttest‘is noted. Battle's |
class1f1cation of adult SEI scores (1981, pp. 54- -55) is :

found in Table 15 and 16
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TABLE 15
Battle's Classification of SEI Scores:
Adult
Score ) Classification
30+ ' Very high
27-29 : High
20-26 _ S Intermediate
15-19 - Low |
14- Very low
TABLE 16

Battle's Classification of SEI Subscale Scores:
Adult '

Scale Very High  High Intermediate , Low Very Ldw

General 15+  12-14 8-11 5~7 4-
Social @ 8 : . 6-=7 " 4-5 2-3 1
Personal '8 6~-7 4-5 2-3 1

. . : ‘ B
‘The pretest mean falls within the category of "high"

self-esteem.- By the time of the postteg#, although the
g?an Was only siightly ldwér, it is at thejborderline |
»betweénT"high" and "intermediate" self-esteem. Box and

. whisker displays for the subscale tests (pretest ahd-
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posttest) are presented in Displays 12, 13, and 14.
General Self-Esteem subscore means of-13.8é ({pretest) and
13.83 (posttest) would be classified as "high" self-esteem.

However, despite the high self-esteem of the group, Student

438 is rated as having "low" self-esteem, on the pretest,

’

while Student #5 is rated as having "low" self-esteem on
tne posttest. Student #48 is rated as having
"intermediate" self-esteem on the pretest (Display 12)

The Social Self-Esteem means 7.62 (pretest) and 7 48
(posttest) would be classified as "high" self-esteem.
Several students are considerably lower than the group mean
(Display 13). .Student #38 would be ranked as having
"intermediate" self-esteem on.the pretest. Student #22

received the lowest score on the posttest, and would be

described as hayinq "low".seig-esteem, Student #45 would

’ ‘ 7 oy
be rated as having "intermediate" self-esteem on the

posttest.

The Personal Self-Esteem means of 5.60 (pretest) and
5.69 (posttest) would be cﬁassified as "intermediate"
self—esteem (Display 14) On the basis of the pretest

score, Student $5 and student #38 would be rated as having

" "very low" self~esteem. Despite the fact ‘that Student #38
. was in the process cf failing Nursing 320, she evaluated
-ﬁer self-esteem at the time of the posttest at a level

rconsistent with an "intermediate" self-esteem ranking and

is no longer shown as an outlier on the posttest.< This,canv
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be explained by Aronson (1959) (cited in Coopersmith, 1967)
who has suggested that people are unwilling to "accept
evidence that they are better or worse than they themselves
have decided, and-generally resolve‘any dissonance between
the evidence and their judgement in favor of their
customary judgement" (p. 5). Students #1, #39, and #48
would be rated as;having "low"’personal self-esteem on the
basis of the pretest scores. On‘the posttest, Students #4,
#11, #18, and #36 were rated as having "low" personal
self-esteex. In sumnarizing the data related to personal
self-esteem on the pretest,jll.l%,of the scores would be
classified as indicating "very low" or "low" self-esteem
(Table 17). An additional 26.7% of the scores would be
rated as indicating "intermediate" levels of self-esteen.
On the posttest, 4.2% of the scores uould be classified as
"veryklow", 8.3% would be rated as "low, and 25% would be
rated as "intermediate" self-esteem; ‘Generally speaking,
‘the total study sample rated high on general and.sociali
self-esteem. A greater nunber of low scores were noted in
relation to personal self-esteem. This finding can be
explained in terms of the age of the gtudents in the study
and their location in the educational program. Research
findings support the pOSition that in the first and second
years of a nursing program students in their 1ate teens and.
.early twenties are working on the stressful task of further
' developing their own personal identitiesi(Fox and Diamond,

1965; Elfert, 1976; and Zujewskyj and Davis, 1985).

»
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Analysis of Variaoce revealed no significant
oifférenceé between the total'SEI pretest and posttest
scores (F ratio = 0.092, probability = 0.8). A box and
whisker display (Display 15) illustrates the lack of
difference between the scores, and also identifios those

- students with significantly iow scores (Student #5, #35,
and #38). Coopersmith (1967) has suggésted tﬁat at some
point before middle chlldhood an individual makes a

. general appraisal of his or her worth whlch then remains

quite stable over a period of several years.

TABLE 17

lgssificatlon of Students' SEI Subscale §cores

(in Percent)
~

- Subscale Very Low Low Intermediate High Very High

. PRETEST -t ‘ ,
- General o - 2.2 8.9 = 40.0" 48.9
Self-Estéem o L -

Social 0 , 0 2.2 26.7 71.1
Self-Esteem : ’ ‘

Self-Esteen ' ' .

POSTTEST , E \
General 0. 2.1 8.3 48.0 41.7
Self-Esteen v :

Social = ' 0 2.1 2.1 31.3 64.6
Self-EStoem e : -

‘Personal 4.2 8.3 25.0 - 50.0  12.5
Self-Esteem ' . S
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Comparisons were made between the one-third of the
students with the hiéhest self-esteem and the one-third
with the lowest self-eéteem (based on the totél SEI pretest
scéres) and performance on Injectioﬁ #2 and #3 (Appendix
20). Several,significant differences were noted on'
Injection #3. Those students with~high self-esteem‘gave
the ihjéction inviess time and they also achieved bigher
performance scores on p:eparation and overall tétal
(t = 2.30, df'= 29; t = 2.07; af = 29, both significant at
the 0.05 lével). Based on the total SEI posttest scores
(the one-third highest and the one-third lowest),
comparisons were made in relation to perforﬁance on  the
final injection. No significant differences.were(noted.

When the total SEI and subscale pretest scéres were
_coﬁpared‘with the correspondihg posttest scores, o«

significant correlations were obtained (see Table 18).
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- TABLE 18

Pearson Correlation Coefficients: SET Pretest and Posttest
Posttest

SEI SEI SEI. ) SEI
General Social Personal Total /Test

L

Pretest

SEI
General .56%*

SEI
Social .67

SEI _
Personal L w62%*

SEI : - ]
Total ‘ , '
Test | .60%

*significant at 0.01 level
: | ®

‘Q A correlation 6f-’55 was obtained between the total
SEI pretest- scores, and the students' rating of their level
of self—esteem at ‘the time of the first interview
(51gn1ficant at the 0. 01 level). A significant correlation*
also occurred between the total SEI posttest score and the
_students' rating of their level of self-esteem at the ‘third

)

'1nterview (r = .41, p = 0. 01) S

The means of the students' self ratings of -

' _"self-esteem generally" were- 4 07 at Interview #l and 4.13
at the time of Interview #3 (scale of l 5) Analysis of

variance produced no significant differences between these

4
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.pre and posttest results. A significant increase in the
means of the students' self-ratings of self;esteem in
relation to IM injections'at the’time of Interview #1 and
Interview #3 occurred (premest mean = 3.30,(posttest
mean = 3.72). Anaiysis of variance resﬁlts are presented

in Table 19 and are signifioant at the 0.01 level

(F ratio = 9.02).

TABLE 19

Summarv of One-Way Analysis Of Variance Comparing

. Self-Ratings-of Self-Esteem in Relation to IM Injections

on Two Occasions: Interview #1 and Interview #3

Sum of ’ ‘Mean

Source . Squares df ' Squares F Ratio  Prob.
S-WITHIN  35.489°  45. 0.789 Q¥

A § 3.924 1. . 3.9241. .019 0.004%
AS-WITHIN 19.576 45. 0.435¢% .

*significant at 0.01 level

Several strong 51gnificant relationships were noted
between self-ratings of self-esteem in relation to IM
ninjeotionS»and other’variables (see Table 20). A strong.
positiVe relationshin&(significant et'theio.OIflevel)
existed between self-rating of self-esteemrin'relatign to’
TIM injections Aﬁa self-rati of confidence (r = .69), and
self-rating of . skill at giving an IM’ injection (r ‘]'67)

A strong negative relationship was present between o
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self-rating of self-esteem {IM injections) and the time
taken to prepare the Final Injection (r = -.43).

!

TABLE 20

Pearson Correlatiqn Coefficients: Self-Esteem

Sel(-Reting Sell-Rating Sell-Rating tnscructor- Preparstion Cquipment ¢ Peepacacion
suitl Skill Civing Confidence Rating Tioe Recording Time
Prepiting in Civing Lnoviedge Inj. ) Scoreilnj. #} Finel In).
Sel{-Rating
of Self-Estecm )
.48° .7 .49 .6 “.82e JGhe LT

in Relacion to
1t Injeccions

*Sigalticamt at 0.01 level

Self-Efficacy. Students were asked to rate their R

t »>

1eve;“of‘se1f—efficacy for seven tomponents of the‘IMA
injection procédure on éix different'occasiohs: Interview
" 41, Laboratory Injection, Injection #2, Injéction‘#3, Final
Injection, and Interview #3. The means and standard A

deviatidns of se1f—efficacy.sc6res'for the six occasions are

shown ‘in Table 21.

Lt



TABLE 21

Means and Standard Deviations of Responses on

Self-Efficacy (Form A) on Six Occasions:

Interview #1, lLaboratory Injection, Injection #2,

Injection #3, Fipal Injection and Interview #3

123

‘Mean S.D. Cases

Interview #l‘“ 24;91 14.52 45%

~ Injection #1 (Lab) 45.67 10.35 45
Injection #2 . j 50.58 10.86 45

Injection §3 | 52.33 1214'1 45
Final Injection 56.33 8.;; 45

Interviey 43 58.60 8.84 45

*Miésing Cases: 2 students failed Nursing 320

1 missing response on one occasion

The level of self—efficacy_increased‘steédily as the

students progressed tﬁrough the leafning experience,_

Analysis of variance results show-a significant difféfence

of mean scores aCross‘the,six occasions (F ratio

= 72.39,

P = 0.001) (Table 22). The box and whisker display

illustrates the changes over time and the rangé‘of scores,
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o

t( \,’

' TABLE 22

sSummary of One-Way Analysis of Variance Comparing
Scores on Self-Efficacy (Form A) on Six Occasions:
Interview #1, Laborato niection nijection #2

Injection 3, Final Injection and Interview #3

v Sum of - Degrees of Mean .
Source Squares Freedom Squares F Ratio Probability
S-WiTHIN 12350.500 44. . 280.693
A 33810.293 5. 6762.059 72.388 ,0.001=*
. AS-WITHIN 20551.125 220. 93.414 '

*significant at 0.01 level

andridénﬁifies the outliers who have low self-efficacy
(Student #8, #10, and #17 for Injection #2; #9 and #10 for
Injection #3; and #31 for Interview #3) (Display 16).
Appendices 21-24 contain thg frequenéies and’percentages;of
the level of self-efficacy on the four injections. |
Generally, self-eﬁficacy increased on éll'seven of the
‘piocé%yre components}VQOn Inj;étions #2 and #3 avféﬁ
students experienced lower séif-effiqagyNin relation to;rvA
nPreparihg tﬁe Patieht". vByvthe fin§l Injection, the range
of SCQres3fpr’fouf of the cbmponents ("Calculating‘theA'
Dosage")v"Drawipg up the Medication", “élacing_the'Needle
iﬁto‘thePatigpt"; and "Injecting the MedicaEion"Y was
between.s_aﬁd lo0. Fér ﬁhe remaining‘éomponehts, "Giving.

' without,SupervIsionf,‘"Preparing the Patient" and
‘#Léndmarking",.the ranéés wefe72'fb 10, 3 toilb, and 4 to

Y

H
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10 respectively. 1In addition, fewer students had a high
level of self-efficacy (rating of 10) on these 1ast‘three
components. The highest level of self-efficacy was in
relation to "Injectihg thé Medication" (36.96%), while the
lowest level was in relation to "Giving without .
Supervision" (6.52%).

Aé part of thehéssessment of self-efficacy, students
were asked to describe outcome expectations reéarding ;heir‘
first IM injectién, as well as their outcome expectations
about injections after ﬁaving completed a minimum of five.
See Appendix 25 for a comparison of outcome expectation
‘statements.; A summary of the outcome expectaﬁion .
statements given prior to learning about ;M'injéctions is
includeq as Table 23. It was possiblé tq categorize the
responses into two categories: performance (74.54%) made
up of positive statements (45.45%) and negative statements
(29.09%) ; and concern about the patient and the patient's

reponses (25.45%).



%@ , TABLE 23

\ E\

Sﬁudents‘ bescriptions of Outcome Expectations

gr&or to Learning the IM Injection Procedure
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Category . Frequency Percentage
PERFORMANCE 82 74.54
Positive Statements 50 45.45
Able to do it N 25 22.73
Preparation ("I'11 be\\ 3 2.73
prepared") . % L
. . \
. \ N
Learning experience t 2 1.82
/ ‘\\
. Qualifying Statements N 20 :18.18
, . .
' \ 5
"Hopefully, I can do it" \\8 ~\ 7.27
"I think I can do it" '&\ iy 6.36
. . Y :
"If others can, I can" 3 \qx 2.73
_ - | N\
"Probably I can do it" 2 Y ) 1.82
.. ‘l/ N N .
Negative Statements \' 32 . .R 29.09
Negative comments (slow, 7 6.36
mess up)
‘,Specific,worries (dose, site)» 7 6.36
Feelings of relief afterwq@ﬁs' 6 %\,5-45
‘ Nervous ,' B 6 - 5.45
Physical signs (shaking, _ 4 .- 3.64
sweating) : o L Ny e :
= ” L Al
/;" 1,82 ‘

Not able to do it _

-~

“(table continues) .
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. cateqory , B | ~./;‘Mencxz‘ - Eg;ggntaqetﬂ
CONCERNS RE: PATIENTS AND '?%@: L
THEIR RESPONSES . 28_ 25.45
Will cause pain - | 13 L 11.82
No pain -4 . 3 | 2.73
"Hopefully, no screaning” 3. w‘ 2.73
" patient will be nervous - 2 " 1.82
"Not killing the patient™® 2 - . I.82
Patient jumps k‘ ‘ 2 ' o 1.82
Relief for patient after _ 2 M 'i 1;82
Good feedback from patient 1 ,9;

.

477 Total 110 ©100.00,

ni= 48’students

The largest proportion of comments (22. 73%) uere positiye"
statementé*about being able to do- the injections. A nunber
’of statements were related to a concern that the injection
would be painful for the patient (11 82%) . '

When evaluating the differences between expectations; B
about giv1ng IM 1njections and the actual experience of |
: giVing M injections, ‘50% found lt to be eaSier than they'v'

had expected.)

‘It was much eas1er - I enjoy doing them, they are ..
fun. .

~ 'Easier, not as scary as expected.

U It's nothing _'I can't imagine why I had to go
’ through hypn051s to be able’ to do them.:-v
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I like it better than I thought I would.

2

Those finding it more difficult (25%) described it this
way:

4

I wasn't nervous at first, but then I realized what
a big deal landmarking is.

There. was a lot more to it than I thought.

I didn't realize all about calculating the dosages
and what was involved. '

I'm still anxious about‘them.

Some of tne students who found”the experience similar (25%)
to their expectations were concerned about actually giving

the needle.

L. @ thought it would be hard to push the needle into
v people and it was. _

‘I was worried about putting the needle into a patient
and it was as I expected. ‘

At the time of Interview #1 and ‘again at Interv1ew #3,
‘students were asked to evaluate their level of
pselfhefficacy in terms of .being ab;e to do most things in
nursing; A stem and leaf display/%Dlsplay 17) includes the-
distribution of scores, and the mﬁans ;nd standard .’
"rdeviations.\ Visual 1nspection of the display reveals that
on the posttest the number of "8's" decreased and the )
range changed from 5-10 on the pretest to 3-10 on the
posttbst. At the time of Interview #1 four students rated -

'-themselves as having low self-efficacy in terms. of nur51ng

activities (Student #7, #22, #43, and #48) (Display 18).



By Interview #3 two students stand out as having ranked
their levellof self-efficacy as low (Student #31, and #36).
Others such as Students #4, #li, #20, #28, #29, #35, and
#48 rated theméelyeé as lo; but their scores were not low
enough to be outlieré., Some of these low sel%-efficacy
students from.both interviews were previously identified as
being low in §elf-esteem (Student #22, #36, and #48).
Analysis_of variance results showed no significant

difference between the mean scores at Interview #1 and -

Interview #3. p .

-

DISPLAY 17

-~

Stem and Leaf Display for Self-Efficacy -
Able To Do Things in Nursing :

(Stem : tens
Leaf : units)

?retest (Iﬁterview #1) " Posttest (Interﬁiew #3)
0 : | | o 203
0 : - ‘ : ‘ 0: 4
0: 5 . | N 0:5
0 : 666 v 0 : 666666
0 : i7777i‘ : : 0.: 7777777
0 : 88888883888888338388888888  Jo : sssessssssssss
0 : 99999999999 | 0 : 9999999999999
10: 000 o | 10: 000 | |
n = 48 ; — T T h o= 6%

*missing cases: 2~ students

- failed N320
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*a¥ (#£7,22,48)

*6#43)

L (#36)

L

»* (#31)

L ~ 1

#1  #3
Interview
.DVISPLAY 18

Box and Whisker DiSplay'for

Self Efficacy - Able to Do Things in Nursing
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Several correlations Setween being able to do things iA
nursing and other variables are of interest (see Table 24).
The strongest'relationships were with self-ratings of skill
in preparing injections (r = .57), skill in giVind
injections (r = .33), confidence in preparing injections
(r = .68), aqd confidence in giving injections

.54} (all significant at the 0.0l level).

. (]: =
!
TABLE 24
Pearson Correlation Coefficients: Self-Efficacy -
Able To Do Most Things in Nursing
Sell-Rating Salf-Rating Self-Rating . Self-Rating Self-Racing Sell-Rating Lquipment &
Self-Cotaen Self—Loceem Skil} Skill Civing Confidence Conlidence Recacrding
(Cenerally): (Injections): Preparing injections in Preparing Civing Score:
Interviev #) lacerviev /3 (Injections tnjections lajections  Injection ¢
éclr-u.(in. of - .
Set(~€((icacy:
Able To Do 560 oy {n- e .68 Lsee ey
nost Things . . R -

in Nursing
Interview #)

esignificant at 0.01 level

(In order to determine if levels of self*effiéaéy had an
efﬁect~on performance, the top 6ne-thira of the high
sglf;efficacy-students werevcomparéd with tﬁe botfom
one-third iow self-efficacy students. On Injection #2 the
group w1th high self—efflcacy requlred less time to prepare -
and admlnlster the 1njectlon, but received lower performance
scores on Prepagatlon, Admlnlstratlon,‘Equlpment and |
Recording, and ?otal‘Scbre.  However, none of these

differences was éignificant. Oon Injection #3, the high
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self efficacy group took less time to prepare the injection,
but- more time to.adminiiter it They also scored‘slightly
lower on all four performance scores. None of the
differénces was significant. At the Fipal Injection, the
high self-efficacy'group reqdired more time to prepare and
administer the injection. ' Again they received lower scores
on thé four performance measures, but the differences were
not significant. The results of:these comparisons are
difficult to ‘explain since it was anticipated that those
students with high self-efficacy would also have high
performance scores. One eXplanation"is that on Injection 42
" two students gave injections to children. Student #20 tried
tq give the injection, but experienced difficulties (the
child's father became npset_and requested that the
‘instructor gi?e the injection). The'student therefore only
" received 49% for that injection, and since this- was 14
percentage points below the/next 1owest~score, it definitely

lowered the group scores.- On the Final Injection, three

s —— — e

.'--students gave injections to children. ‘These students'
perforﬁance scores were low and'were within the bottom -

A e-third of-the class on that injection. ﬂHowever, on

‘:je_ction(#a, ‘_‘none of the high self-efficacy group gave

-vinjections'tofchildren. These studentseappear to have
overestimated their level og‘self-efficacy, in relation to

3 Injection 43, Another explanation may be that the |

_ assessment tool - Form A - is not actually measuring

{'self-efficacy.
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Performance. Students were given the oppof%unity to

give one IM injection to a classmate, and to give one IM
injection to a patient prior to being evaluated. They'were
then evaluated on Injeetion #2 (second injection to a
patient),_Injection-#}, and a Final fnjection, using the
Intramuscular Injection Observation Sheet (IIOS) checklist.

. The means of the Time (in minutes) taken to Prepare the
"three injections were 6.87 (Injeeﬁion #2), 6.26 (Injection
#3), and 5.39 (Final Injection). The time requined
decreasedvover the three injections, but:the differenbes
were not significant at the 0.05 level (F ratio = 5.4,
4f. = 2,60). The Time taken to Administer the injeetion was
also recorded for the{three injections (Table 25), and a
significant differenee was apparent (F ratio = 8.88,

'p = 0.001) (Table 26).

TABLE 25

'Means and Standard Deviations of Time Taken

" (in Minutes) to Administeg Three IM Injections

Mean s.D. ' _ Cases
Injection #2 = 4.17 - 2.25 30% -
Injection #3 4.60 3.82 - 30
Final Injection = 2.13 .. - 1.28 30

*Missing Cases: 18 (Due to difficulty experienced by .
~ instructors in recording the time taken, e.g., more
concerned with safety issues ) o
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TABLE 26

Summary of One-Way Analysis of Variance Comparing
the Time Taken (in Minutes) to Administer Three

IM Injections

Sum of Degreee of Mean

Source ~ Squares Freedom  Squares F Ratio Probability
S-WITHIN 276.899 29. 9.548

A * 104.067 2. 52.033 8.878 0.001%*
AS-WITHIN 339.935 58. 5.861

*significant at 0.01 level

A box and whisker display illustrates the preparation and
adminietration times'for the three injections (Display 19).
For Preparation time on the Final injection, two outliers
are noted: Student #22 and Student #31, Student #22 |
required three attempts'to draw up the medication into the
syringe. 'Forﬁstudent #31, the procedure was‘done in a

different clinjcal area-and she. 1nd1cated that she was.

‘"nervous" about the injection.; For Administration tlme on

Injection #l’students #5, #26 and #28 were outliers.. Both

) Student #5 (9 minutes) -and Student #26 (20 mlnutes) gave .

this injection to children and the longer times reflect the

I

time taken to prepare the Chlld for the 1njection rather

"thantjust the actual. time taken to insert the needle and

inject the medication.

It mu§t~a;so be pointed out that the clinical
instructors found it very difficult to accurately measure -

1

e |

i *

‘‘‘‘‘
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. PREPARATION TIME (min) 2 ADMINISTRATION TIME (min)

20r - : o - * 20(#26)
|
]
[
16(#31) e :
151 I
: 14(w22) » !
|
! l ' ' :
-l
10 F : * 10(#28)
- | . © @ 9(#S) i
I ¢
s. 2B - 4 ] ]
L . g - 7 777, NN/}
A | 77
| 1 %
0 —L_ —1. -l L —t. —1_ el
Inlg:éaon Injection Final Injection Injection” - - Final

#3 Injection =~ - #2 ' #*3- Injection

DISPLAY 19

: ‘Box and Whisker Display for _
Preparation and Administration on Three IM Injections

.
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the time taken by the sé%dentgito prepare and administer
the injections The major responsibility of the
instructors is to ensure that the student prepares and
administers the injection safely, and at the same time,. to
provide a'supportive learning environment. Often‘the !
situation is not tery conducive to learning. A‘ﬁrequent
occurrence is that the operating room will call for a
patient sooner than scheduled forc1ng the preoperative
injection to be prepared and given in a hurry. Often the

operating room staff are waiting in the room for the

[ A
student to give thé injection. The instructor in such a
P

situation has other demands to consider than observing or
assessing the time required for the student to prepare and
administer the injection. As a result of such situations,
there were 17 missing incidents’for(the time required to
prepare-injections, and 18 missingﬁincidents for the time
required to administer the injections. |
The means scores obtained for the Preparation of the
‘three injections*increased with each injection (Injection
#2 = 89.02,”Injection #3 = 90;54, Final Injection = 93.28).
- A one—way analysis of variance demonstratedtthat the
results/Were'significant at'the 0.05 level (F ratio = . )
3.275) (Table 27). -Administrationrscores aiso‘showed anb
'increase over the three injections, with the mean of

Injection #2 at 83 30 the mean for. Injection #3 at 87. ll,

and the mean for the Final Injedtion at 90.15.
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TABLE 27 2

Summary of One-Way Analysis of Variance Comparing
Preparation Scores (in Percent) on Three IM Injections

‘sum of Degrees of Mean

Source Squares Freedon Squares F Ratio Probability
S-WITHIN 4603.000 45. 102.289
A 428.914 2. 214.457 3.275 0.042*

AS-WITHIN 5893.000 90. 65.478

*significant at 0.05 level

The differences between the scores was significant at the
0.05 level (F ratio = 7.72) (Table 28).

Examination of the Equipment and Recording scores.
revealed a‘different‘pattern: The mean for Igjection #2
was 83.28%, rising to 87.22% for Injection #;; and dropping
to 77;83% for the Final Injection. The differences were
significant at the 0.05 level (F ratio = 4.14) (Table 29).
The main'exp;anation for the decrease in scores at the end
“was likely that the final InjeCtion oeourred ddring the -
Sprlng Session péactlcum, and many of the students were
assigned to hospltals or units where they had not been
previously. A new egvironmentvmayvlead to uncertaintles
and difficuities, particularlf invrelatipnrto‘e&uipment and-
how ‘and where to-record the administration of a medication.
The problem was further compounded by the fact that a
number of students gave the Final Injection ‘on the first
day of the cllnlcal session, before they had time to,be

well oriented to the unlt.

-~
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~ Since most of the instructors trained in the use of IIOS

/

-7 £ 139

rd

TABLE 28

Summary of One-Way Analysis of Variance Comparings
Administration Scores (in Percent) on Three

IM Injections

Sum of

. Degrees of Mean
Source Squares’ Freedom Squares F Ratio Probability
/ ' ' ’
S—WITHIN 4520.563 45. +100.457 / ) d
A ‘ 1082.977 2. 541.488 7.724 0.001*
AS-WITHIN 6309.813 90. 70.192 g
*gignificant at 0.01 level
) /
TABLE 29

-

Summa of One-Wa

nalysis of Variance Comparin

Equipment and Recording Scores (in Percent) on

L Three IM Inijections
Sum of Degrees of Mean ’ _
Source Squares Freedom Squares F Ratio Probability
, - 1 m*
S-WITHIN 19485.500 45. 433,011
A . 2046.281 2. ©1023.141  4.139 0.019%
AS-WITHIN‘ 22248.313 90. 247.203 )

‘*significant at 0.05 level

checklist were not providihg clinical supervision of the

'students_during Spring Session, it was necessary for the

_investigétor to observe thefFinal Injection. for 33 of the

46 students, While the investigator was known to the

2
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studénts, they yad4not been with her in the clinical
setting.before.}"Despite this situation, the students'
anxiety level on theufinal Injection was not elevated.

The means of the Total Sporeé (obtédned by taking the
meansNBf'the scores on Pe;fo%mance, Administration, and
Equipment and Recording) increased with each“injection
(85:65, 88.33, and 89.82). The differences were-

significant at the 0.05 level (F ratio = 5.49) (Table 30).

TABLE 30

Summary of One-Way Analysis‘of Variance Comparing
Total Score (in Percent) on Three IM Inijections

Sum of Degrees of Mean

" Source " Squares Freedom ~ Squares F Ratio Probability
S-WITHIN 3022.000 45. 67.156

A 412.922 2. ' 206.461 5.491  0.006%
-AS-WITHIN - 3384.000 90, 37.600 : »

*significant at 0.01 level
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A box and whisker display (Display 20) allows for a
visual comparison of the four performance scores across the
three ihjections. It is possible to identifv the outliers
in each situation. Student #20 (already mentioned as the
one unable to complete the injection) is an outIier on all
four of the“performance scores for Injection #2. On the
Preparation Score for Injection #2, the outliers were
‘Students #6, #13, #17, #20, #31, and #48. Two students,
#20 and #31, gave this injection to a‘child; This adds
another dimension to the preparation of the injectionr
since the calculation.of the dosage of the medication is»
more difficult (often involves fractions); and aiso'
requires that the dose be checked for appropriateness
according_to\the child's body weight. The studeént nust
then'accurately draw up a small amount of medication into
the syringe. Students #6, #Sl; and #48 all”expressed
concerns regarding their ‘high level of anxiety related to-
injections. Student #17 eventually failed Nursing 320.

- On Injection #3, there were- three outliers on ‘g
Administration scores (Students #23, #34, and ?40) - For
' ;these three students this low score stands out as the only' “
«ulow score they received across all the performance items '
for all three injections.‘ Student #23 had to give this R
injection in a hurry, and also had to give 4t into a- 51te -
_'she had not used before.’ Student #34 was in the situation ‘

of giving her first injection to an adult patient. Since . -
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'outliers suggestuthat in this early phase of giving )

143

her previous-two injections had been with children, 'she

’assumed'it'was a similar situation and she approached this

elderly gentleman with the routine used.with children. She
discoéered to‘her dismay that he had very toujh skin. The

needle bounced right out and she had to give the injection

- again. "I was a nervous wreck by the time I was done" was

Her comhent. With Studeht #40 there does not appear to
have'been any‘unusual circumstances surrounding Injection
#3. In fact, tﬁe‘student.had given an inﬁection to this
same patient earliervin the day. For some uriknown reason

™ 1 .
she made numerous err during the administration of the

L i

'injection. On the Final Injection there is one outlier,

Student #14 (Preparation Score). ThiS?student had

gconsistently high scores ‘on her other injections. In this

_last injection her patient was a° 'child:. The student made

* ‘ L .
several mistakes in terms of selecting the correst size of

., -
o a

needle to use and'the‘appropriate neasurement to use when

‘.drauing_up’small amounts.  These descriptions of the

injections the students have difficulty transferring

principles or rules to different situations.

Table 31 is a summary of the number of different IM '
injection sites used by the’ students. It is encouraging to
see that 71.74% of the students used between 2 to 4 51tes.’n
Of some concern is the fact that 28 26% have only given IM

tions "into one site. Throughout the study students
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commented on the need to feel comfortable with locating |
‘other appropriate. sites. All four of the ggtudents who have
given IM injections using four sites gave some of thqse
injections to children. One of the advantages‘of having

®
TABLE 31

Numben of Sites Used for IM Inijections

Number of Sites Used Frequency Percent
, 1 13 ’ 28.26
2 : 14 30.43
3 - B ' , 32.61
4 | 4 3 8.70
«+  Total 46* | 100.00 .

*Missing Data: ‘2 students failed Nursing 320
A
students give injections to children is that they will
/ 'likely have to try some different sites. Table 32 is a
summary of the actual sitesAused.‘ It is interesting to
ncte.that 71.16% of all_the injections were given into the
ventrogluteal site. The preference for this site reflects
the faCt,thatkit is a very safe site, 4s well as the bias
of thepclassrocmvlecturer.v This Causes some\problems for.

students involved in clinical practice. Few general duty

nurses have been taught how to locate and use the
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Qentrogluteal site, so if they are supervising a student
they will not let the étudent give the injection in that
site. Often they think the student ié incorrectly trying
to locate the dorsogluteal site (which is the one used by
most nurses with adult patients). It is worth noting that
48 students gave a total of 371 IM injections during
approximately 10 weeks,being in the clinical area two days

[l

TABLE 32

Sites Used for IM Injections

Sites Number of Injections Percent
Ventrbgluteal 264 . - 71.16
Deltoid 47 ’ 12.67
Dorsogluteal , 37 | 9.97
vastus Lateralis : 18 - ' ~ 4.85
‘Rectus Femoris 5 - ‘ - 1.35
Total 371 100.00

per week, during the term (20 clinical days) and & three

. week period in May during which they were involved in
clinical'practiceﬂfOr‘five.days,per weék (15 ciihical

days) . 'By the end of the winter term (January té April) 4e

of the 48 students had given three or more IM injections.
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In this study students who had given pfevious
injections were included. Two of these students gad given
previous injeqtions to animals (mainly cows); while four
‘'had given previous IM injections to humans. A comparison
was made between the three groups (no previous\injections,
previous injections to animals, and previous injections to
humans) on each of the performance variables for all three
injections. |

Appendix 26 illustrates the comparison of
Adminstration scores with the three groups on Injection #2.
Both the Scheffd and the Newman-Kuels procedures produced
significant results. The group with previous experiéncé
- with animals had significantly lewer scores (mean.?‘53.50%)‘
than bo£h tge other groups. Howevér; ;heQmuch lower score
is likely due to the low score of Student #20 who was
unable to complete Injection #2. The group‘with previéus
human experience achieved the highest scores (mean'é
90f50%) but was not siqnifigantly different from the group
without preQious experience (mean = 83.43%). In Appendix
27 the comparisoniéf Equipment and'Recording'scoreslonlf’
Injection #2 is shown. The group with pfevious'experience
with animais haé significantly:IOWer scores (mean = 41.50) ’
due to the factzthat Stﬁdeht #20 was unable to complete the
injeétion. Thé_group with experiénce'giving.;njections té
huﬁans obtained the highest mean score (86.50) but it was
not significantly diffgfent from the group without previous

e
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injection experience (mean = 84.98). Appendix 28 shows the
comparieon of Total scores on Injection #2. Group 2
(experience with animal injections) (mean = 63.50%) was
significantly different at the 0.05 level from the group
with human experience (mean 91.50%) and thébgroup with no
experience (mean 85.55%). This difference is also . ™
influenced by Student #20's low score. Agaiu, the grpup
with experience giving injections to humans obtaimed the
highest score but it was not significantly different from
the group. without injection experience.

When the Administration scores on Injection #3 were
compared (Appendix 29) the Scheffe procedure did not
identify any groups as being significantly different The
mean of the group with experience with animals was‘ngs%,
tﬁ%ﬁﬁean of the group with no:experience wasﬁ87.1l%,‘and-\
the mean of the group with human experience was 92.0%:‘ The

Newman-Kuels procedure identified-that tpe‘group with .
previous experience with animals scored eignificantly lower.
than the group with previous experience with humans |
A(siguificant at the 0.05 level). . There was no 51gnificant—
difference betWeen the group without experience and the
group with previous human experienoe. ‘ | B

In Appendix 30 the effect, ‘of previous injections on
the'Time (in minutes) taken to administer the,Final,
Injectibn is shown. The results of the Schefférprocedure

indicate that'the_group vith.no previous‘experience
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(mean = 2.00 minutes) took significantly less time to give
the injection than the group with previous injection
experience with animals (mean = 4.50 minutes). The less
conservative Newman-Kuels procedure led to the finding that
the group with no previous experience_was.also :
significantly different (at the 0.05 level) from the group '
~ with previous experience with humans (mean = 3.50 minutes).
This finding that the group with no previousvexperience |
gave the Final Injection in less time than the other two
groups is difficult to explain, especially in view of the
fact that no- 51gnificant differences were noted between the
groups on the other two injections. ‘ ﬂ

In this study, 4 of the 48 students were left-handed.
When the left and right handed students were compared the
most significant differences occurred in relation to the
’finger dexterity pretest. ‘The left-handed students had
lower 5cores on this:one dexterity measure (t = 3;46,
: df’= 13‘22, 2-tail probability = 0.004 [separate variance |
estimate]) ‘On the Equipment and Recording scores for all
three injections, the left-handed students scored . 8 to 15
mean percentage points lower than th right—handed |
subjects. Since these scores refer ::inly to disposing df
equipment and recording the medication, thhdéén;istent
Injection, the results are- questionable given the small
group~of subjects. These four left-handed students had

very similar.scores while the right—handed group«was more L
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diverse. In addition, these left-handed students took less
time to prepare and administer all three injections.

§gﬂg ary of Siggigicant Findings. with'respect to age,
older students tended to be less anxious about the
injections. There was a significant relationship between
.'age and measures of manual dexterity and finger dexterity.
‘Scores on the. post knowledge test were significantly higher
than scores on the pretest. However, level of knowledge'
about injections did not affect performance of the three
injections. By the time of the Final Injection, about 63% .
of the students were rated by the instructors as hav1ng a
very good or extremely good level of knowledge. 1In
relation to academic achievement there was a high .
correlation betwen'the crade obtained in Nursing 320 and
the overall grade point average for second year."‘ {'
| with manipulative deiterity several confusing results
are noted. While the studentsvscored'considerably higher
coordination scores than the test sample populations,*six
students (on the.pretest) _were below.the cut off point set
for general dut& nurses; and three ofvthese etudents
j,renained'helow on the posttest. The'topvonefthird of the
‘students'on.the”coordination tests obtained significantly
higher ndministration‘and Total scores on"Inﬂection #3.
Thoseﬁstudents with higher numbers ofvactivities.(crafts}l
playing ‘musical instruments, and work-related tasks such as -

typing) "tended to have higher Equipment and Recording
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Scores on Injection #3, took longer to administer the Final
Injection, have higher Administration Scores on the Final
Injection, and have lower Preparation Séores on the Final
Injection. When students described,tﬁeirrown level of
dexterity, 12.30% described themselves in qggati#e term;.
In relation to level of skill in preparing and
administg;ing IM injections, twice the number’ of studenté
rated themselves as only "moderately skilled" at
administering the infection.‘ At the time of the Final
Injection, the instructors rated 93.5% of the students as
"mdderately skilled" or bétter. - |
on the STAI-Trait anxiety test, the students were less
anxious than the test sample. There was a significant
negétiv¢ relationship between trait anxiety scores arid
sélf-esteém scores. SrAiﬁstate anxigtf scores increased at .
the second injection, énd then decrééséd fdr the‘other_
'injections., Fofm-B‘fanxiety rglaﬁed to‘injections) scores -
decreased over the’sfk.pcéasioné_thaﬁ the_ratihg scale was
uséd. JThe onthhird‘of the group with the highest Sqores
on Fofm‘B (the'mostfapxiousf;%qok more time tohadﬁinister
'théir'injections, but onvtwO of;the threeHOCéésions; .
Laéhievéd‘higher'pgrformance scores.A Théée'studeﬁts‘wiyh‘j
" high ahxiétf related to injections'sdored‘signi%icant;y 
lower on Self-ekffcécy; ;elf—;atings qf’skill.at,prepgfing;
and administering inﬂgctions;vénd in level of qohfidenée,in

preparing and admihis;efing IM injections;_ 
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While the total group scored in the "highﬁ category of
self-esteem, several students were identified as having
"] o le 1s of self-esteem, particularly in terms of the
subtest bkcores of personal self-esteem. There was no
significart difference between total pre and posttest
scores. Those students with high self~esteem tended to
give Injectidn #3 in less time and had higher performance
scores. There was a strong relatidnship between level'of
gelf-esteem and self-ratings'of skill and confidence in

giving injections.

Levels of self-efficacy increased steadily over the
evaluated occasionsk;lThe highest level ogyself-efficacy K
was in relation to "injecting the medication", and“the
lowest level was in relation to "giving_the'injections -
without supervision®. Some students rated their level of
“selfeefficacy as low in'relation to being able to do most
tasks in*nursing and this was related to low self-rating
‘,scores in level of skill in preparing 1n)ections, and level
of confidence in both preparing and giving 1njections.

In relation to performance, the time taken to prepare ”'
the three injections decreased slightly but was not
significant The time taken to administer therthird‘

' ;injection was higher than the second injection,~and then
decreased for‘theiFinalkInjection. These chanqes in times -

were significant at 0}05 level. For both the Preparation

scores and the Administration'scorES there was a
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statistically significant improvement over the three
injections. The Equipment and Recording score increased at
Injection #3, and droppedpon the Final Injection to below
the level obtained for InjectiOn‘#Z; This was likely due

_to‘e change in the_clinical setting. Total scores
increased significantly (at 0.05 level) over the three
injections. On Injection #2 and #3, a number of outliers
were noted, but by the Final 'Injection, only one was
present, and that student gave the injection to a child.
With respect to the numbervof sites used for the
injections, 28.26% offthe students used only one site.

The main differences between left and right-handed’
students were that the left-handed students scored lower on
one of the dexterity pretests,'obtainedilower scores on
"Equipment and Recording" for all three injections, and
took less time to give-all their injections.

-

' The E erience of'Learnin‘.to Give IM Injections

‘The experience of 1earnin§ how to givenianJIM
injection was described by the students themselves. The
. responses were analyzed and’ the results were summarized in
tabular form. Specific examples of student comments are
included to highlight various aspects of the experience.
Four major topics.pre discus d' previous experiences with

'lnjections, how this skill differg:jroz/gthfiFpsychomotor’

skills in nursing; comparison of’ givin injections to

e "
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N

children versus adults; and feelings and concerns about IM
injections prior to\learning about injections, and after
completing at least four IM injections.

Previous Egperience Reiated to Injections. Students
bring to the learning situation a collection of personal
experiences from having received injections in the past, as
well as information obtained from observing others
* administer injections. When asked about personal
experiences with receiving injections in the past; the 48
students in the study recorded a total of 62 comments. Of
. these, 420r'67.i4% were negative in nature, while 20 or
32.26% were positi&e. For a number of these students)
their frame of reference related to injectioﬁs was negative
‘initially. This can readily be seen by comments such as
the‘following:

'Some I guess were bad. I had pneumonia and those
needles hurt very much.

Ever since I was six months old and my: mother took

me'to the doctor, I just. froze up, and ever sjnce

then, there was no way I'd have the needles. It ,

would take five nurses to hold me down. When I was

. thirteen, I said 'well, I'm a teenager now and I'm

—  going to do- this«:ight' I sat in the chair and

. just passed right out. So I thought there is'no .
point in coming into nursing. Even up until last
year when I was already in nursing, thinking about
needles made me hyperventilate and take these fits.
I couldn't take it anymore - I was afraid I would

. embarrass myself in-front of the whole class. I
went and got hypnotized. .I had three sessions. I

_ think now I'll be able to take it in stride. All |
the other nirsing students went through the 1njectlon
'experience,,so why'can't I. v

- Other students commented on their‘perceptiens of the

‘actions or behavior o%“nu:ses.“
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f
Sometimes some nurses have been very rough. They
don’'t_say anything, they just go and jam this
needl® in. Others thougﬁ‘are really considerate.
They try to assess your level of calmness, and then
go ahead with the procedure. ‘

It was funny because some of the nurses knew how to
.give it right and it didn't hurt, and some did not.
I definitely don't want to be one of those that do

not do it right. I don't want to inflict pain like
that on someone else. :

One nurse just got the needle and just jammed it
right in. I was sore for about three days. Possibly
I won't use that technique. . Y

I've been in the hospital a lot, and there are some
nurses that you notice that they are giving you an
injection, and other nurses, it feels like they are
standing at the door and are asking you to turn

over. You notice the different techniques.

I'd have to ‘say ﬁhree-quarters of my experiences
were bad. Only one nurse ever has given me a needle
that wasn't bad. I liked her way and I'll try to do
it her way. I just remember it so clearly because

it was the only good one.I ever had; all the others
were qulte painful -

&

During the previbus‘term; all but seven of the
students had the opportunity fd_obsérve injéﬁﬁioﬂﬁ being
done in the hospital. Their_dom;eﬁgs'ﬁéfe‘analyzed,'and
the‘summary is presented in Table 33; The cémmenés fi@

into  six . iapegories- nurses’' techniques, nurses' ' " J

J,relatlonshlps with patients, students"tnoughts and
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. . -
feelings while watching injections, injections given to

infants, intravenous injections, and patients' responses
Comments” about the nurses' techniques accounted for 29.04%
of the responses. Negative comments such as "she barely
landmarked", "she did it too fast and hard", and "she
really jabbed‘the"needle in" were noted. On the positive
.side, students commented that the nurse was. "efficient"
"confident" and "matter of fact".. An equal number of
responses (29.04%) centered around'the stud@nts"thoughts,‘
and feelings experienced as they watched injections being .
given. Of these thoughts and feelings, 11.29% could be
considered ‘positive statements, %kile 17. 75% were negative -
in nature. For—example, positive statements included the
'following: "it looked easy",""it was interesting", and "I
could do it", Negative commente_described the injectiontas
_"looked painful", and "vicious" ﬁl | o ~

— of the 16 14% of the comment related to infants, most
of the comments were negative (12. 96 Several students

Y4

were upset h‘[the crying or screaming Gf the infants duringf

&
"a;about the :

3and after the injection. Others were conc

,‘:‘f

ractual giving of the injection to §ma11 babies.f
‘Yes, I ve seen them done on’ abies. ,It is a little
scary, in & way, because it does so deeply right N
into the flesh, and you go 'oh my God'. - Also when
they:are doing them on babies:like ‘that, the babies.
scream.‘ It even. increases ‘the bad feeling you have.
I saw a baby . being injected with Vitamin Koo It just
. seemed like murder, the'nurse.just stabbed him and
" let him go. It seemed almost aggressive. I think
- the .ones that I saw with adults seemed gentler, more_
: -4kind.- . : S . o
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~ Five out of the six responses regarding the nurses'
_relationships with-patient were negative (8.06%L: Students

commeﬁted that the nursé "should speak to the patient"

"was not friendly" "did not prepare the patient for the,/
» YN |

injection", "did not check back to evaiuate the effects 5#9

the medication",- and seemed to "almost be attacking the' .

/- )'P\i\

patient" The .one p081tive comment was that one nurse was X
observed using several different approaches with 1ndiv1dual

4 . .
patients. - A R ‘

Four of ‘the five comments about intrayenous injections
: (IV's) were: negative (6 45%)  Students described Vs as_
"horrible“ "painful" and noted that often it took -

"several attempts" to get the needle in place. In

L]

conversation with the students during the interviews
/,4/students reported more codbern w1th givihg and rece1v1ng
. IV's than intramuscular injections. Several described —- €

. situationsgwhere the patient really suffered ﬁhile attempts f
| _were being made to insert the needle into a vein.

" The observed patient responses to. the injections werew"'
‘fmainly rated as negative (4 85%) ' In twofsituations the
;gstudents were distressed because they felt that the' ‘

patients did not want the injections but were- foroed to

have them against theil will.,,. .
In summary, studenf observations of 1njections were
decidedly negative.- Their interpretations of the nurses'

) techniques ‘may reflect their own underlying concerns about

;giving injectionsgfsgfrparticular concern are ‘the comments .

. . B N r.- B
& - N T LA . : K3
- I . E , o
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about the observed nurses' interactions with patients while
giving injections.

How .IM Injections Differ from Other Nursing Skills.

When asked if the skill of giving intramuscular injections
was ény different in comparison with‘other nursing skills,
only nine students thought it wasinot different. The
remaining students ¢(39) suggested that IM injections are
different. THe responses are presented in Table 34.
Students‘recognise that patients respond very
~differentlv to injections tham they do to other nursing
procedures (17.14% of the responses related to patient
responses) . One student expressed it this way: "Well,
lot of people are scared of needles, and are really
inervous. They need more'explanation and communication
about having an injection" From the students'" |
,perspective, giVing IM injections involves ®sore serious
consequences if done incorrectly (15 23%), causes more pain
to the patient (13. 33%), involves the giving of medications
'and the ‘calculation of dosages (9. 52%), is more invasive.
(7.61%),'1is more anxiety-producing (6.66%), and requires
.more coordination and manipulation (5.71%) . ‘Several oﬂ the”

students describe the differences this way:
'Compared to the other nursing skills that I've :
already learned, it . has to do with a life, so, it's
more than just me involved -~maybe I could say it
is more of a risk. Compared to other skills I've
_.learned I would say it 1s definitely one. of thef -
“%w.harder, more important ones.‘\ ,

'I think it w111 take a lot more manual dexterity ’
_than the other things we have done. They are more

'!” : ) : ‘»“'
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gross motor. Some of the patients will be anxious
about it, which is something else you have to deal

with.

It is okay if you know what you are doing.

There

is more chance of causing a life threatening event
- e.g., calculating the dosage incorrectly, hitting

/' a nerve.

TABLE 34

How IM Iggectfogs aﬁe Diffeéent from

ey

Description of Differences frequency Percentage
' patients' responses - 18 '17.14
More serious consequences 16" 15.23
Causes more pain | 14 13.33
Involves medicationf dosages 10 9.52
No differenge 4 9 8.57
Invasive (putting something into 8 7.61
: patient) ; L, ;
More anxietylproaucing f' 6.66
.Requires more coordination, ’Gf' 5.7i
manipulation )
More,responsibility | 6. 5.71.
More knowiedge'(sites, needlee, etc) - 4 " 3.80
tMuét’be'more careful and oautioue ‘ 2 1.90
: ﬁarder | ' e 1 ,09
ﬁOre scary._" o ° - ' - 1 .02
- More interesting ' | 1 L9 T
’ JLooking forward to then 1 .o9 E
Easier ) ' B | . .09
| | y?otal "105 isa?sa



V,bubbﬁes" -and "bruising" could occur (6.08%).

o needle into another person. - The students initiall

" 160

Feelinqéland Concerns Related to IMvIniections.
Students were asked at the time of the first interview
(prior to learning abogt‘injections) and at the third
interview (after givino a minimum of four IM injections) to
describe'any feelings and concerns about IM injections. A
comparison of the responses obtained on the tw0*occasions'

" is contained in;Table 35. Responses were groupéed under the -
headings og_preparation,~administration, negative, and
positive. 1In preparing the injection, a major concern
during both interviews was calcilating the dosage
(Interview #1 16. 75%], Interview #3 [8.11%7]).

By the time of the third interview some students
expressed‘concern with drawing up the medication (4.05%).-
"and commented that they "checked the dose 500 times" to be-
sure that it was correct (2.70%). ‘At both interviews the
largest numher of concerns involved the administration of -

‘.I

the injections (Interview #1 [38.5%], and Interview #3

I

[so%]) Y . . L @
Prior to learning about. injections, the students:

expressed concern that the injection would cause pain

(11{38%), and that serions.consequences sush asu"hitting -

"nerves" "the needle breaking" "aspirating hhood", "air -

6 08% of the responses dealt with fears of’ putti_

(10.13%). R o L
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,classified as negative, whereas after giving some
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By the time of the third interview the most common and
. N r' ] . \ . .
apparently major concern focused on landmarking or finding

' . L
the correct place to put the needle (29.73%). This

' : e
_apprehension about the correct site is also noted in the

‘concerns related to wanting someone to check (and thereby

take some of the responsibility) that the student had

" located the right place for the injection (5. 46%)'

Initially, 24. 32% of the students' comments were
injections this value increased to 28.38%. Tt agpears that :
more knowledge‘and experience with injeCtionsvmay lead to
anﬂincreased‘numbefrand diversity of concerns. 3efore
giving injections"studentsrexpressed considerabie.COncern"
about being anxious (14.18%). ,‘After givingvat least four
ﬁM injections, anxiety statements decreased to 2.70% of the
total responses., This finding is consistent w1th the [\ . ‘i

gradual decrease in anxiety that was noted across all the

injections both on the STAI-State and Form B (anx1ety

* related to injections) 3 At the end of the study, . the

students"concerns had shifted to uncertainty regarding new

: situations, duch as’ "new sites" ‘"maie patients" "obese_

T;patients"x "tiny patient§" and "childrem" As one student

o

'put it "everyone is so different in terms of size, shape

PO

e e
\ .
od o

'site 1ocation - you flip open the pyjamas and surprise'"é'“r

. ® o
Prior to giving injections, these students expressed'a T

number of'positive feelings (23 65%) .A few were 1ooking,
N . 3 s : N / . .

Y . . PR
- . ! Tt L., L
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forward to givfng\injections (5.40%) . ,Others were A
"relieved to finally be doing injections? and wished that

they could have done them sooner in the program (3.37%) .

’

The importance of injections in nursing was portrayed by

responses like "its really nursing!" (2.70%).

At the time of the last interview, no positive

-feelings were stated. Since.many of the positive comments

" earlier were antlcipatory 1n nature, once some injéctions

were glven, the statements were no 1onger relevant. For

‘these students the focus of’ cOncern had become landmarking

and“deallng with different injection situations. Somewhat

related to the ;area of concerns and feelings, was the

4 queStion of what was the éasiest_part of the IMlprocedure,

"and what was the noSt.difficult. This question was asked ‘t

)

- at the thirdainterview. A summary of the comments can be ’

found in Table 36 and Table 37.

-~ B - . - :
. , . © o
. N 4
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N ..TABLE 36 !
Easiest Part of the IM Procedufg
Category Fréquency Perczntage’
Drawing'up'the medication | 19 © 38 <
Putting the needle into patient 11 22
Injectiﬂg the medication ' '8 P( 16
Calculatingvthe dosage 5 ' 10
Talking to patient'during the 2 4
‘ injection - .
Pulling needle out - 2 LA
Fiﬁdinq the‘site (landmérking)\ : ,é - , \4
Knowing-action of meédication . ‘v-l'- 2

Total




,iindicate that students find drawing up the medication t _be

_student is easy for another.‘ While 38% of the respon

166
TABLE 37

Most Difficult Part of IM Procedure

Category _ Frequency ' Percentage
. ‘ - ‘\ | ’ v
Finding the sites (landmarking) 16 29.63
Putting the needle into patient ’ 9 16.67
Drawing up the medication 8 K 14.81
Control of needle while‘aspirating ,/ 6 ] 11.11
- Calculating the dosage . h ' 5 . © . 9.26
Gettirg the steps in order S 3 . 5.56
Talking to patient durimg the o 3 5.56
injection - o U .
" Contamination of equipment ! 2 ‘7 3.70
Breaking open an ampule - 1 i 1.85. .
2 Right medication . 1l 4 1.85
| Total 54 ., ~ 100.00
' "

< 7 : . . .

An examination of’Table 36 and Table 37 leads to the

conclu51on that the. experience of learning to give IM
" a ’

injections is an individual one. What is difficult for one -

e

the ea51est part of the procedure, 14. 81% of the response?

1ndicate for others- it‘is the\most difficult part of the |

vprocedure. Again, for the category putting the needle into

)

. Ty
*the Patient “22% of the responses designated that this was A

) N . . .’

~
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the easiest part, while 16.67% of the responses 1ndicated
~the reverse. Calculating the dosage was comparable, 10% of
the responses ‘cited this asvthe easiest part whereas 9.26%

of the responses stated }his as the most difficult part.
Talking to the patient is also sjimilar; 5.56% of the
responses described this activity as the most difficult

_part of the procedure, while 4% of the responses described
it as the easiest part. On the other hand, landmarking was -
not comparable, 29 63% of the responses speak to the .
difficulties of locating the proper sites, while only 4% of
the responses indicate that this 1s the- ea51est part of IM

~

injections. Some of the responses indlcate that students
e i
continue ‘to naye difficulties with keeping control of the

syringe and needle during aspiration (11 11%) The
identification of parts. of the procedure that are, most
vdifficult fo:»individual students 18 important ‘in that
.specific_remedial work can be donevto deal with the .
.specific probiems.i For instance, the strategies used to
helpra/ udent become .‘more proficient at drawing up
medication nto the syringe are . quaie different fron what
could be done to- assukt a student to feel more confident a
giving the injection to ‘the patient..:» _ S ', 4

o*&dults.and

om son of Givine »IM»In ections t
_‘,ghild;gn During the initial part of the study,vthree of
' the eight clinical groups of. students were ég“igned to

pediatric areas.’ Although»nursing faculty members believe o

.
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that giving injections to children is more difficult, due -
a&“_

.+ to a lack of concrete evidence to support the feeling, it

»

- .

4. was decided to include all of the 48 subjects in the study,
regardless of whether any of the three evaluated injections
were done with children. |

. p s At the time of the third 1nterview all students were

9."*ked to.describe the differ(?nces between giving IM

viingections to children and adults. Although 30 students

* .had glven M 1njections to children, 16 had not. The N

descriptions of. antic1pated differences, and the -

description of aotual differences experienced are contained

-
- £

t

¥ in Tabie 38.- The responses were divided into five g ,
categories, and included preparation of medications,
preparation of the child response of the child giving the
’\<knedication, agd students' feelings. The 16 students who
‘ had not given any injections to. children responded with 73 ]
~comments, the 30 students ‘'who had given injectionsfto
children volunteered 135 responses. n p‘
The preparation of medication category received ‘a
.similar number of“responses from both groups of students
(Have not given [17 81%], Have given [16 30%]) ' For the.\_‘p .
group who did not give any injections\to children, there E
was a slightly higher percentage of responses related to ‘1\

,pr%garation of the\ehild (15 '07%) compared with 12+ 59% froﬁ

those students who have given injections to children.:’The-“
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thevnumber of comments related to the response of the Chlld ‘
increased with the experience of giVipg 1njections to
children (Have not given [20.55%], Havé given [-28. 89%])
In addition, the responses related to giv1ng the medication“;
also increased (Have not given [26.03%], ‘Have given o ’
[31.11%]). For these tw0'categories it_appears that the'
actnal experience of giving the injections leads'to an
increased number and snecificity of responses. "For.
example, having given an injection to a child leads.to
increased undérétanding of the’need-to restrain the child
during the 1njection. |

The last category, that of students' feellngs, showed
a considerable drop (Have not given [20. 55%], Have given
{11. ll%]) In'this case, for students who have not given
any injections to.children, they anticipated a lot of Lf
feelings about how‘theiprocedure WOnld be different: Once
students had given injections tb children, anxiety N
'decreased as did fear of hurting the child. However,
these students expressed concerns such as’ "having to
ldeceive the child" and being "afraid that the Chlld will
‘hate me". These concernS\areagupported_by the work of
. Field (1981) : ‘ '

When I give an injection to a child, I risk the

. loss of his love... He trusts me to be caring,
to protect him and I betray that trust. I am’
forced by the child's ‘experience to see my action
as one that gives him pain." (p 295)



~j§§;dents described their reactions to giving their
«flrgtuiM injection to an adult patient in mainly positive
ways (92.31%) (see Table 39). A number of thg students
‘made coﬁments expressing the belief that giving injections -

to adult$ was easier than gfbing them to children (30.77%).

TABLE 39

Students' Reactions to Giving First'IM.iniection-
to _an Adult

b]

Category - ‘ ' Frequency Percentage

Positive’Responses : 24 92.31
Easier to give injections to adulﬁs 8 . 30.77
Can focus on task and self rather 6. 23.08

than on the patient

After adults, easier to give ° 3 . 11.54
injections to children '

Adults give support and p051tive 3 N 11.54
reinforcement ! . )

More prqpared for adults (text, lab) 2 : 7.69 -

Student is not so nervous - SR | 3.85

can ask an adult for feedback 1 : - 3.85

. ‘ R . , ,
Negative Responses . ' 2 . 7.69
‘ffAdults watch = o o | 1 3.85

Know if injection is belng done ' 1 ©© 3.85

correctly : . '

Total 26 100.00
Q .
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Wwith adults, the student can focus on the task and on
herself'(23.08%). This is important, particularly at the
time the student is learning the new skill. At that point
in time, the student is only able to concentrate on the
task, and is unable to pay much attention to the patient as
a person. Ror some students, the only way to get through
the first few injections is to focus only on the portion of
tissue where the needle will go in, rather than the natient
as a whole person. Other students mentioned that adult
patients can give students support and positive .
reinforcement (11.54% of the responses). Only 7.69% of the
' comments about‘adults were negative. These COmments nere
of some concern to the student since ‘it was noted that
"adults watch", and that they "know if an injection is
being done correctly". - One of the positive statements
regarding giving injections to children was that "children'A
don't know it if YOu are doing tneiinjectionyright"f For a
few students. that lowered théir anxiety. '; '
f’ For those students who gave ‘their first 1njection to a
child the majority of responses were'negative (65.85%)
(Table 40). The main concerns centered around it being more
difficult to give injections to children (14 63%), "being
more anxious" (14.63%), and "feeling badly (cruel)" about
\\the'injectionv(14.63%)} There Were some positiye comments
(34.15%). - A few students thought that since giVing the

injection to a child is harder, it is better to do it first



TABLE 40

175

Total 41

students' Reactlons to Givinq First IM Injection
to a Chilg
Category | | : Frequency Percentage_"~
Negative Responses ' 27 ' 65.85
b L4
" More difficult to give injections 6 14.63
to children
More anxious S 6 14.63
Feel badly (cruel) 6 14.63
Crying child is upsetting ' 3 7.32
Seary , : 2 4.88
Difficult to prepare child and self 2 4.88
More hesitant : o 2.44
. : . 7
More self-~conscious - 1 2.44
Positive Responees : .- ' 14 34.15
- ) . &) : - - '. '
- Child is harder so do it first = = 4 9.76
Child first makes it easier to do 3 7.32
- injections with adults ‘
Size of child - infants are easier & 3 7.32
Can legitimately request more. 2 © 4,.88
assistance from instructor '
Explanaffon to child helps the 1 2.44
A itudent review all the steps
Cuddling the child afterwards helps 1 2.44
the student feel better
100.00
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(9.76%). The age of the éhild is an importanﬁ factor -

most students round that babies were easier than older

7’

children (7.32%). kTwo comments indicated that the students
féitkéhat yith-chi;dreh more assistance could legitimately
be saught’from the instructor (4.88%).%? N ‘
»‘:Students' descriptions‘of differénces in giviﬁg IM

injections. to adults rather than children are summarized in

Table 41. Responses were organized ingo four categories: .

o

LY

TABLE 41

Students'! Descriptions of the Differences Between

Giving IM Injections to Adults Versus Children

.v ,;/

Category :Frequency ~ Percentage
-Response of the Adult .29 ‘  47.54
Can controirtheir'emotions C12 o  19.67
Stay "still and cooperate “ 10 3 16.39
N Usually want the.injection - 3 ' 4.92
' Ask more questions il "M  2 ' ’,3,25
Take it for_gfaﬁted , . ‘ o1 . . 1.64
_ Appreciaté the injécﬁion afterwards = 1 T 1.64
'Giving the Injection | N 16 - 26,23
a2 o : ) v S
Eqsiet to help adult cope with 6 n 9.84
~the injection S o
‘1 Sites'are-1arger E 4 . 6.56
ﬁandma:kihg is easier ; 1 B - 4.92

o L - (table continues)

_ , B N -
b
W
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category - o ' Frequency Percentage
Sites harder to find - 1 ; 1.64
Takes less time 1 1.64
Can assess reaction beforedand 1 f . 1.64

Preparation of Adult = : 15 24.59
Can understand reason for the ' 9 h 14.75

injection ‘

Explanation is Sasier - 6 9.84

Preparation of Medication . 1 1.64
Dosage not so critical 1 S 1.64

Total 61 - 100.00

response of the adult, giving the injection, preparation of

the adult, and preparation of medication. Almost half of
all the comments made were related to the response of the
~adult to the injection (47 54%). Adult patients can usually
controI their emotions better than.children can (19 67%) .

In addition, adults stay still and" cooperate (16 39%) 1In
the category of giving the injection, students riported

: that it was "easier to help an adult cope with the
injection"‘(9 84%) The sites are larger (6 56%), and .
landmarking 1s easier (4 92%) » Preparation of the adult is

a major category (24 59%) and responses refer to the fact o

. - . . s
30 w '
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it is easier to explain things to adults (9.84%)} and that
ﬁhey tend to undegzéand the reasons for injections
(14{75%). Preparation of ;he medication category contained
only one response (1l.64%).

When students who had given injections to children
were compared with students who had given the corresponding
- injection to an adﬁlt,.significant differencés occurred”
only on the third injection (Table 42). The group giving
their‘injection té a child took longer td prepare and t;
administer this injectibn (t = =2.27, df = 36; t = -2.22,
df = 38, significant at the 0.05 level [pooled variance
estimate]). This is to Se expected since the caléulation
of tpé pediatric dose is often difficult to determine, and
it.#akes more time to get the child and any helpers
'qréanized for the injection. Interestingly enough, the
~ group giving the injection-to_childfen»scoredlhigher than

’ tﬁ;qadult group on P:eparaﬁion,.Administration, Equ;pmént
and Regprding, and Total Scores, but the differenées‘were

yd . .
not statistically significant.

S { L e ; /-
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TABLE 42 T SR

-

t-~ test Results ovaiving IM Iniectign #3 to

an Adult (Group 1) - Child (G;oug 2)

e
' A - Degrees**'
' . Number t of -tail**
- Injection #3 of Cases Mean . Value** Freedom Probability
" ’ ’ B ’- . - ) N o ' 12

Time (in min) Groupl 33*** 5,64« -2.27 -~ . 36 0.029*%
for preparing Group2 5 8.80 . - T
injection ' S S e
Time (in min) Groupl 35**% 3.74 =2.22 38- . 0.033%
for adminis-  Group2 5 7.20 . v ,
tering the :
injection
Preparation = Groupl 43 89.91 .-0.83  -46  0.41
Score (in Group2 5 93.60 - . Co o
percent) _ - L.
Administra-  Groupl 43 ~ 86.58° “1.35 . ' 46 ‘fofie
tion Score Group2: 5 ~-91l.40 O . - - T o
(in percent) S U ‘
Equipment & Groupl'43 ¢;87.33Arrﬁ.ll - .46 . ~Q191: /
Recording Group2 5 88,00 . o ‘ o
Score (in , o . L L y
percent) N - S . .
Total Score Groupl 43  87.91 1.37 " 46 0.18.

(in percent) Group2 5 91. 60-

- *Indicates significance at 0 05 level Qh/
» »%xIndicates pooled variance estimates =~ = o
*x*Indicates missing cases (10 and 8) due’ to difficulty
' experienced‘by instructors in collecting the data " -

After having given at least three IM injections to
patients the students were asked to describe the beqinning,v
middle, and late phases of the 1earning process.?iThev' |
students descriptions of each phase were grouped’andy

classified under five main headings'” technical, éeelings[

o
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focus of the procedure, cognitive aspects, and time. The

results are summarized in Tables 43, 44, and 45.

TABLE 43

' students' Descriptions of‘the_Bédihninq Phase
u of Learning IM Injections

. Category ' ‘ Frequency | Percentage Total

FEELINGS 65 729.41 65

 Anxiety . ' 38 17.19.

'ihcreaséd anxiety w38 8.14
’sh;ky“ Coo 12 | 5.43
\’Sﬁeating '}‘ o 2 .90

'Ap§rehensive* | | .45
TigterY’,‘ .45

.45

' .45 T
.7ﬂff'.;4s N

.45

Nerve wfackingf‘
Panicky '

(= N R S

Elﬁéﬁe:éd “

© Uncertainty - . 10 © 4.52

 Hesitant = s 2.26

. Unsure . - s b .26

i3 (table continues) e

-
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h
Category .Frequency _Percentage  Total
"Specific Worries ' 9 ' 470%
. | i .
Putting needle in 4 B 1.81
Causing pain o ' 2 \ .90.
Getting it done 1 : .45
General concerns _— 1l - _.45
Instructor watching 1 .5
‘Positive Feelings . . 4 | 1.81
No big deal | .- s
More»rélaxed than 1 | . .45
expected
Les§ anxioué than 1 . .45
expected
confident - “ 1 .45
Negative Feelings 4 1.81
Not Too Confident — 2 ' o .90
Ihpompetent'”' 1 : :.‘ ~:4§ )
Major Event | 1 %l“q .45
TIME I s 21.72 " 48
Slow , 42 R 19.00
Fairly'Fast . S 2 - "x§§6
Moderate Speed . - 2 g0
Fast at Injecting T | = “".‘isu
Medication | : - : h
Quick»at Prepa?ing' - ‘mx”il‘ o ‘ »".45
T ~eable “continues)
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category ’ Frequency Percentage _ Total
FOCUS OF THE PROCEDURE 40 - 18.10 - 40
on the Task @&s 13.12
Task oriented S ) ) 6.79
Lack of communication 9 | 4.07
with patient ’
Ipadequate preparation 5 2.26
'dof the patient -

- On the Patient 8 3.62
Communication | 6 2.71
Reaction of patient = 2 .90

On Self , 3 S 1.36
- On self ro 2 .90
\gn improving S -1 .45
v \‘ ‘ . " * . - :
: COGNITI}E‘ ASPECTS ., 35 15.84 35
Memory | . 1w L 4.52
‘ - = - ‘"‘\"\/2 - \ - ) — 8
Always forgetting .6 C2.71 _
something = ) : !

Trying to remember 3

~ the whole procedure .

APrcblemsufemeﬁberihg'< | 1
details ., T ..




s £
N ©o183
Category : Frequency Percentage _Total
v
Thinking - 7 . 3.17, ¢
Concentrating - 6 . 4 2,71 -
Thinking a lot ' 1 o .45,
{ —e :
Problems * - . ° 7 3,17'
Details 2 . .90
Frequent checking . 2 : .90
Procedure is all '‘new 1 .45
What to expect “ 1 _ .45
Preparation - lots 1 ; .45
to think about L ’ ‘
Stepsl‘ o 6 "_:£ . ©2.71
Step by step 4 ' 1.81
Lots of steps S| . .45
Concentrate on steps i . L .45
Techniques ‘f N 5° B S 2.26°
Logically fdgure out S 2 S .90
next step , o T J o
Recite the 40 steps 1 - .45
Think ahead e '5':, 1 o ‘ | ;45 
 {“Memorize the steps 1 L .45
o ’ | . , o ‘ .
wo o ‘ . - . (table continues)
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: Cateﬁérv . S Freduency Perceﬁtaqe Total
TECHNICAL . - 33 14.93 33
- — ¢

Get Everything Righﬁ" .10 a.52°
posage 4 1.81
Procedure | . 2 . .90
‘Sites : : v 2 .90
Equipment 1 .45
Drug . \ 1 .45

Lack of control o 6 | 2.71
Clumsy - A - 1 . .5

' Not accurate = . - 1 ' .45
All thumbs - 1 .45

Decreased. accuracy 1 ) .45
.and speed (due to
shakiness) ’
Stumbled several times 1 ‘ | , .45
 Poor cohfroli 1 . .45

'Concerns with Speciflc ‘ 6 ’2.71 :
Techniques A ‘ o ‘ | | | ' /
Laﬁdmarking . 2 ‘.90
‘Mechanics of procedure 1 o ‘.45_

\ Aspirating ‘v 1 »ﬂ .45;‘ )
Getting rid- ofbubbles’ 1 o l45 L
JOpening ampules e 114 T 7 ﬁ.{s:.',' (I

,»4;'   :" o" ) 1 B R ' o : "{;éﬁie qpn@iﬁuég)
NS : . s : .
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Category ” Frequency Percentage = Total
Supervision . 6 ' 2.71
Have instructor check 4 1.81
everything ~
Only needed for support 1 | .45
" Helpful o 1 -.45
Errors g 5 2.26
Mistakes, = 3 . 1.36 .
Contaminating needle 1 . .45
Letting go ofdsy}inge 1 * .45
‘ ‘Total @ 221 - -, '100.00 221

In this ‘beginning phase,. the majority of comments
related to feelings‘(29,4l%)/ and most described feelings

of anxiety (17.1§%), uncertainty (4.52%), and worries over

» spec 1ric parts of the procedure (4 07%) Comments about

>4

' time accounted for\21 72%, and most were related to
slownéss “in pfeparlng and’ givin@ injections (19 00%). ‘Of
the comments descrlbing xhe focus of thewprocedure |
(18.10%), most cited the focus as being on the task

(13. 12%) rather than on the patient (3. 62%) The cognitive
aspect (15. 84%) included memory (4 52%), problems (3.17%),
'and tninking (3.17%). The technical comments (14. 93%)

focused'on‘doing everythimg right (4.52%), and lack of

D
[

control -(2.71%). = | R .. .

o

L\
-
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The summary of the description of the middle phase is

, o
contained in Table 44. , .
<
TABLE 44
Students' Descriptions of the Middle Phase
of learning IM Inijections : :
Category . Frequency Percentage ™ Total
_ 2 it
- SR
TECHNICAL N ) 6? 28.44 60
. . | '
Improvements, ' 3% g 15.64
. . ) P2
Landma;'king‘l - 7 ' 3.32
Drawing Lp is okay 3 . 1.42
AY ‘ . )
Decreased amount of 2 .95
checking ' ‘ K .
Easier- - 2 / .95 ?
{
Dosages are okay *\"¢/f{// .95 \
Giving is okay ooy 2 : .95 N
Everything flows 2 ©.95 \
\ \
Getting better 2 . .95 \
More coordinated  v 2 - .95 \
More organized _. - 2 .95 \
More proficient 1 .47 \
. L. ?
Skill is increasing 1 47 \
More steady | 1 .47
' i
More accurate 1 .« 47 \
. o R \
smooth 1 .47 !

No contamination of needle 1 ° : .47

B

(table continues)
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\

Category Frequency _Percentage Total
Put it together 1 .47
- ‘ /'
Concerns with Specific 15 7.11

Parts of Procedure

Landmarking o 7 | 3.32
Need more practice 2 .95
Mixing medicatiogs 1 .47
Drawing up medicatioﬁs 1 A .47
Needle size : 1 | .47
Checking chart - 1 ' .47
Being steady ' ) 1 I .47
Sﬁfeading the skin 1 | .47
Supervision : 10 - 4.74
Only need for land- ' 3 1.42
marking .
Reassurance/approval 2 _ .95
~ only :
Still like someone a 2 .95
there '
Feedback is helpful 1 ' .47
»ﬁelp with~charting ‘ 1 . ’ .47
C$n4prepare on owﬁ v 1 .47
Errors S 2 \M( ‘,’ .95
Mistakes -  ‘ ' 1 o ;47
No miSﬁaké§r - . 1 .47

<(table continues)
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Category Frequéncy, Percentége Total
FEELINGS 51 24.17 51
Anxiety 22 10.43
Decreased anxiety 7 3.32
Nervous : \6 2.84
still nervous 3 1.42 }
‘ Not too nervous 3 1.42
Shaky 6 2.84
° ' - .
‘Scary - ' 2 ' .95
'No butterflies in |, 1 A .47
stomach .
® Increased Confidence 18 8.53
Generally 7 3.32
-Can do the proceddre 6 2.84°
calculation 2 . .95
"Giving injection 1 ‘ .47
Preparing injection . 1 .47 -
Landmarking . Y .47
" Positive Feélings . 11 o - 5.21
No big deal 2 B ~ .95
‘No problems 2 ' a .95
) : . : ‘ :
‘Doing it better 2 © . .95
/

Sure of self ' 1 .47

(table continues)
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Frequency Percentage Total
Increased self-esteem 1 e .47
More in control 1 .47
" Easier 1 .47
okay 1 Y
TIME 43 20.38 43
Speed is increasing 38 ’ 18.01 1 ¢
Drawing up still takes 2 .95
time -
Slower at iﬁjecting 2 .95
- medication :
No ChanQe 1 .47 "
FOCUS OF THE PROCEDURE 38 . 18.01 38 |
Oon the Patient 36 17.06
. Communication 18 S 8.53
Increased communica- 7 3.32
tion
communication while 6 2.84
giving injection '
Communication before 3 1.42
& after injection '
Troublé_tglking_to 1 N
patient R N
Easier to talk to 1 .47

patient

I~
’

(table continues) NN

N
X
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«

Category -Frequency‘ Peréentaqe Total
Relating to the Patient Yis ‘ 8.53
Focusing on the patient 5 2.37
Increased explanation 4 1.90
Comforting the patient 3 . ‘ 1.42
Rglaxation ' - 2 \ .95
Reassurance ' 1 ' .47
Pain relief 1 .47
Increased preparation , 1 .47
of patient

Reaction to patient 1 . .47
On the Task 2 .95

‘On the task 1 .47 .
Not as task oriented 1 ' .47
on Self * 0 ' 0.00

COGNITIVE ASPECT 19 9.00 19 &

Thinking ‘ ‘5 2.37
Planning ahead 2 | .95
. Think it through 2 - _i, .95
' Lots to think about 1 .47

Metacognitive 5 . 2.37

. g

(table continues)—
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-
-

Cateqgory . Fre%uencv Percentage Total
Memory ’ .4 . 1.90
' Remember everything 3 1.42
Forget to aspirate 1 .47
Techniques . 3 ‘ 1.42
Review checklist 1 .47,
No need to review 3 1 .47
. times : : :
‘. Work on things missed 1. . .47
% previously ‘
Integration of the | 2 .95
procedure :
| Total 211 100.00 - - 211

in the middlé phase, the majdriﬂy of comments relate
to the technical categoty (28.44%). The focus of the
comments is on improvemént (15.64%), éonce;ns about
spécific-parfs of the procedure (7,11%),‘and superViéion‘
(4.74%). 1In this bhase, feelings account for 24.17% of the
'& comments, with ahxiety (10.43%) and incfeased confidencel
(8.53%) being the main ideas. Comments about time maqé up
g 20.36% of the coﬁmenté; with most inﬁlcgﬁing»that it'téok
less time to grepare‘and administer tﬁé‘injeétions |
(18.0;%). Comments reigted.tdlfhe.focus_of‘the'proceduré
(18,01%) indicated a marked shift to the ‘focus _'ndwllbeing on

N °

X X _ s
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the patient (17.06%) rather than on the task (0.95%). The
number of comments pertaining to the cognitive aspect

dropped to 9.00%.

The summary of the late phase is found in Table 45.

TABLE 45

Students' Descriptions of the Late Phase
- of Learning IM Injections

Category Frequency - Percentage Total
TECHNICAL . 63 38.89 - 63
Can find all sites on 26 16.05
all patients
Increased skill level . 10 . 6.17
Procedure flows smoothly . 8 . 4 .94
'.Decreaéed‘supérvisibn ‘ 7 4.32
Use of appropriate ; 5 3.09
equipment ' '
Drawiﬁg up the medication 3 © 1.85
Goal - to give a painless 3 1.85
injection ' '
Remember to check identi- 1 Y
. fication : : -
FEELINGS ' T T 17.90 29
More confident - . 9 _ 5.56
Put injection procedure 7 o 4.32

iQEP perspective

Decreésedlahxiety | T 6 , 3.70

(table continues)
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Category | Frequency 'Qercentaqe Total
More comfortable 3 > 1.85
Some concerns 3 1.85
Independent ‘ 1 o .62
FOCUS OF THE PROCEDURE 27 16.67 27
Focus on the patient 27 | 16.67
Increased communication 16 | .9.88
Relaxation 3 1.85
Comfort o C2 | 1.23 &
Fécus on whole patient 2 i 1.23
Coping measures 1 .62
Individual differences N 1 T .62
Pain relief” R ¢ | .62
No fdcus'on.patignt‘é' Sl .62
feelings T *
Focus on task ? %  | "0 ’ o;oo;gfgié.,
B LR ¥ -
Focus on self S 0 : O.OO@gTV§\>? °
‘ R , ‘ . . MM
| COGNTTIVE ASPECT 25 . 15.43 ;'l,;s;"_ﬁl,zéf
" Remember everything i' 9 ‘; , ’;5,56 'f;f?§
, Met§cognitive ' AR 7 ‘  "4.3g'
. "Knowing that I can do 6 S 3.70

the procedure"

;(ﬁqble continues)
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w

Ccategory Frequency Percentaqe Total
Techniques 2 . 1.23
Verbalization 1 .62
Decreased concentration 1 ’ .62

‘ s ' R
. Could teach someone 1 .62 .

TIME 18 11.11 18
Faster . 18 11.11

N —— ¢ -

Total 162 100.00 . le2

The late'phase is characterized by an increase in the
number of comments classified as technical to 38.89%. The
comments expressed the.ability to locate all IM injection
sites on all types of patients (eg. thin, obese,~children)
(16:05%), and’increasing level of skill (6.17%). The -
number of comments about-feelings remains high (17.90%) but
all but-1.85% of the comments are posEtive ones. ' Comments .
related to the focus of rhe‘procednre;are slighn}yv\
decreased. to 16.67% but reflect ajtotalafocus]on the-

\\ patient. The.number of comments related ro;fhe cognitive
/psped( increased to 15 43%. Comments.ahoué time decreased
to 11. 11%, and all 1ndicated that the\injection could be

: N
P prepared and given faster than in previpuslphases.

L .
' The forty—eight students in the study produced 221
responses regarding the beginning phase, 211 responses for

the middle phase, and 162 responses for tne late phase.
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One explanation”for the decreasing number of responses may
be that since fewer students had experienced the late
phase, they were not as able to generate‘comments. For
instance,,6.25% of the students indicated that they were
’cnrrently at the end of the heginning phase, while another
4.17% placed themselves on the bordermbetween the beginning
and the middle phases. The majority of the students
(64.58%) placed themselves in the middle phase. An
additional 8.33% put themselves on the border between the
" middle and the late phases and 10 42% put themselves in. the
late phase.‘ One student (2.08%) placed'herself in the
middle phase for giving the IM injection and in the late
phase for preparing the injection. Two students (4 17%)
did not respond to the question.

An examination of the five categories across the three
phases is interesting. The number of comments related to
the technical category increased steadily through the
phases (14.93%, 28.44%, and 38.39%). As students‘became
more familiar with the parts of the procedure,bthey seemed
to‘be‘able to generate more comments. In,thehbeginning
phase, the comments: emphasized the need to do everything
right, and the lack of control By the late phase, a large
number of comments were positive in nature. The proportion
of comments related to feelingsgdecreased steadily over the
‘_phases (29.41%, 24p17%, and 17.90%). Despite the decrease,'i

feeiings.still occupy the second highest group in both the

w2
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middle and late phases. It is worth noting that by the
‘middle phase the feelings were becoming more positive, and

4

by the late phase, all the cosments except for 1. 85% were
positive. The number of comments related to the focus of
the procedure varied only slightly across the three phases
(18.10%, 18.01%, and 16.67%). Of importance here is the

" change from the focus being primarily on the task in the
beginning phase,/to more emphaigs on the patient'inAthe
middle phase, to total focus on the patient by the late
phase. This change coincides with the situation noted
earlier of students feeling less able to prepare the L
{

reflects the additional pressure on the students to focus

atient by Injection #3 and the Final Injection and

more on the patient even though they are still v
concentrating on the task. This probably aiso reflects the
instructors' expectations that the student will be able to
talk to the patient while giving the injection. The
proportion of comments about the cognitive aspect began at
15.84%, decreased to 9.00% in the middle phase, and rose to |
15.43% in the'late ‘phase. This trend is somewhat difficult,A
to explain since the expected direction was that cognitive
activity would decrease as the 1earning of the Sklll |

' increased. With this category there was a change in
comments from the more negative ("always forgetting
something“) to the more positive in the. late phase "could

teach someone else" [how to give injections]) " The
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proportion of comments about the time\involved in preparing
and .administering injections decreased over the phases’ N
(21.72%, 20.38%, and 11.11%). Students indicated that
speed increases with progression through the three phases.

The phases as described by the students fit most
readily with phases as identified by Adler (1981).
~AogOrdin; to Adler, the concept phase includes forming a
mental picture, as well as tarrying out ‘the skill while ‘
paying attention todthe parts. Comments from‘the study
that fit this phase include focus on tne task, fole of
memory; progressing step by step, trying to do everything
right, lack of ‘motor control number of errors (2. 26%), and
the slowness of the procedure. Adler s second phase is
that of\adaptation and is charagcterized S§ increaséd
accuracy, but still with a focus on some parts € The
‘procedure, Examples from the study include the ikgcrease in
comments about improvements, increasing speed,‘more focus .
3onlthe patient, reduction in errors to .47%, andlan -
increase'in“knowing about the IM procedure. The final e
phase‘is automatic.and is characterised by the fact that‘
| Vthere"is no conscious attention to movements (Adler, 1981).
Practice at this point serves’ to improve memory This
',’phase is illustrated by examples from the study duch assf , L
ability to use all sites for all kinds of patients, ’

inéreasing level of skillJ "the procedure flows"“‘"each", S

stepucomes‘naturally"’ "it is automatic - no stopping to
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think’ aboét each step" increasing confidence, focus’ 1s

¥’

gntirely on patient and not on tke tasﬁ or on self ‘able to

remember everything and can perform the task faster than
previously T . : ,Vﬁ *

N From A2 more general‘po{nt of view, the study results
a;QB fit into Gentile's two phases (1972). The phasés
1nclude tge deveiopment of a mogor plan and working to be
able to consistently meet the goal. Particularly in
relation to the :5ecand-phase comments’such as "getting
better each time"-n"more skilled", and "able to giye it in
all ;ituations" are examples | ? |

| Using the Dreyfus Model of 'Skill Acqu151tion (01ted in-

Benner, 1984), it would appear that jmost of the students + °

= v

-

are ﬁn the novice category. They are depending on rules to

assist them in performing the skill. ?here were some

comments that suggest a‘*few students may be approaching the‘

14

- advanced beginner level.. For example, two students

reported "I can think more about what I am d01ng - could I

'fido it ‘another way?". Another studentiirdafrted that She
@

"could teach' someone else'". o

.HSinger's formula for a skilled performance ("skill“=

»

" speed X aisuracy x form x adaptability") also can be

related to the phases of learning IM injections (1980
p. 30). Asystudents progressed through the phases speed
increased'and accuracy improved. Gradually the form

improvedyalthough for somegoﬁ_thelstudents‘in the study

?

&
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‘their efforts were not always efficient. The goal for most -
of the sﬁudents by the time of tke Final Injection was to
perfdrm the skill at a consistent level and to be able to
‘adapt the skill to any situation. -

. _ . .

As evidenced by the number of comménts generated, the

s;uaents were able to describe the phases involved for them

in learning to prepare and give IM injections.

Strategieé Used in Learning Intramuscular Injections . -- .._ -~

After having given at least three IM injections to

-~

patients the students were asked to describe the'étrategies
Fhéy useqkin,helping theq;eivégftorleérn th E6 prepare and
give IM injections.»’Thé number of strategied used by the

48 stud;nts ranged from 1-9, with a mean of 5.9 and a
standard dev?@tion of 1.95. A stem and leaf display ¥

(Display 21)’illustrates‘the distribution.
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DISPLAY 21 -

Stem and Leaf Display for Number of Strategies Used
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n = 48

The types of strategies used were grouped and

’

, classified, and are summarized in Table 46.

TABLE 46
Classification of Strategies

Catégory ‘ I - Frequency Percentage Total
REVIEW =~ - - . 156 55.71 156
‘ , o ' .
r : . . ‘
Mental Practice - 69 - 24.64
Visualizing - B _ 41 . 14.64
Verbalizing = = " . 28 ~ 10.00

(tabie continues)
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- Landmarking

Cagetory Freduencv Percentabe Total
Written Material 58 20.71
IIOS checklist 34 12.14
Text, notes, articles 24 8.57
Procedure ’ 22 7.86
Steps 6 2.14
Information about 6 2.14
medications .
* Exrrors 5 1.79
Sites 3 1.07
Needles 1 .36
What to remember 1 .36
Method of Giving Injection 7 2.50
In the lab. . 2 .71
Watching nurses give them -2 .71
Last injection 1 .36
Oon the video 1l .36
What was liked about past 1 " .36
'injectiqns.received - ‘
.PRACTICE 68 24.29 . 68
_Sinmulated 44 15.71
24 . 8.57

(table continues)
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Cateqgqory ‘ Frequency Percentage Total
Oon others 15 5.36
On self 9 . 3.21
Wrist Action 5 1.79
. (&3
Practice on Inaminate 15 ! 5.36
objects
Oranges 5 1.79
Pens . 5. 1.79

Object not specified 2 .71
. Teddy 5ear ~ 1 - — 36
Pillow o 1l . >O .36
Sponge 1 .36
Actual Practice - ' 24 | 8.57
. N - . Az
Attended extra -lab. 10 ' 3.57
Drawihq up medication 8 2.86
Would have taken. equipment 2 .71
home ‘ :
Giving several injections 2 _ . .71
one after the other was '
helpful
Practicing other skills 1 .36 ) o

helped Eg.. giving
Intravenous meds.

Manipulatinglthe,syringé 1 , .36
INTERACTION WITH THE 29 10.38 ‘29
INFORMATION ABOUT INJECTION ~ :
PROCEDURE . . .

ttable cbntinues)‘
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Category Frequency Percentage Total
Questioned others 10 3.57
Made cue cérds 8 2.86
Memorized 5 1.79
Grouped items, then 2 .71

categorized o
Wrote down thé steps 2 .71
Broke down into sgctions, 1 .36

then joined ¢ctions

together )

Made associations to aid 1 .36
memory

PREPARATION FOR GIVING 27 9.64 27

INJECTIONS :

Sglf-talk 8 2.86

"This is not mutilation" 1 .36
- Forget own problems - 1 .36
* be confident ’

Focus on patient 1 .36

comfort. *

"Remember to aspirate" 1 .36

"Relax" | 1 .36

"Calm down" 1 .36

"Stop and think" . 1 .36

‘"put it out of my mind" .36
Recite the steps - 10 1.79

“ : ' ‘ e . ED;"
To classmates, friends ‘5 Ly
To- instructor 3 lﬂ97

| 2 71

To self

- (table -contimues)
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Category Frequency Percentage 'Total.
Preparing ahead of time 3 : 1.07
" (equipment)
Interaction with patient 3 1.07

Think about what to say 1 « .36
to patient

Getting to know patient 1 .36
is helpful

Assesse ,patient' . 1 .36
feeliffgq about P
injections : : . ’

N
Yaids to Giving the 3 - 1.07

Injection .

Talking to patient while 1 . . .36
cleansing the site :

Depersonalization (seeing 1 . .36
only the muscle, not . ' .
the patient) ‘

Count to ten, then have 1 - .38 \
to give \ %

Total 280 - 100.00

Strategies were-grouped and classified into four main
:types' .review, practice, 1nteraction with the information
iabout the IM procedure, and preparation for giving the
injection. Review strategies accounted for 55.7% ofzali
strategiesKnsed, and‘incinded mental practice‘(24.64%),
reviewing written material (20 71%),“revieWing ‘the i
procedure for IM injections (7. 86%), and rev1ew1ng methods

-used for other injections (2. 50%) o

& \ .

LY
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Practice strategies (24.29%) were classified according
to simulated£(15.7l%) or actual (8.59%) experiences.
Interaction involved doing something with the information
abouthinjection (10.38%), and included such activities as
questioning others (3.57%) and making cue cards (2.86%).

. The category of preparation for giving the IM
injection (9.64%) consisted of activities such as self-talk
(2.86%), reciting the steps to ciassmates, and instructor
and self (3.57%), and. preparing equipment and self ahead of
time (1.07%). '

It was noted-that the most commonly reported strategy
was mental.practice (24.64%): with the use of visualizing
the procedure’(14.64%) and verbalizing the steps of the
procedure (10.00%) as the components. Ryan and Simons have
(1983) reported that performance can improve through the
use of mental practice, and the improvement is mainly in
the cognitive aspects of the psychomotor skill. Thus, for
a skill such as IM injections where the cognitive demands
are high, mental practice‘can be a very appropriate o
strategy. However, mental practice alone is not enough ‘for

‘"withoutvcorrectixe feedback provided by'actual'practice; |

‘the observer or person using mental rehearsal is unableAto‘
: 1dentify and correct errors and thus, adjustments and |
.refinements in the motor elements of the skill cannot be
made" (Ryan & Simons, 1983, p 425)' Singer and others

have reported(that in several studies comparing ‘the
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"influence of different strategies in the acquisition,
retention and transfer of motor skills, the use of imagery
led to a more accurate, and less variable performancé ‘
(Singer, Gerson, & Ridsdale, 1979%9a; Singer, Hagenbeck &
Gerson, 1981; Singer, Ridsdale & Korienek, 1979b; Singer,
Ridsdale & Korienek 197gc)

The use of the IIOS checklist TIntramuscular Injection
‘ bbservation Sheet) (12.14%) @aswalso a popular strategy, ’
especially at the beginning of\the/learninggprocess. Manhy
students reported using the checklist to learn the steps of

f’;hiie\a few used it

tool after the injection was

the process and the c¢ Tect sequeé
mainly as a feedbac
completed.- While[the use of self-talk as a strategy was
low (2.86%), it is encouraging to see that some students
are aware of cognitive reappraisal techniques.'

‘ When comparing the cla551fication‘of strategies used
- by students in the study with those classification models
that appear in. the literature no perfect fit was found. In
" the strategies suggested by C. Smlth (1983), there 1s
_ agreement on visual imagery, verbal mediation, and the
usefulness of modeling. Kirby's (1984) suggestions'
‘regarding ;trategies that may influence performance can be
related to the study strategies in terms of verbalization,
rehearsal in the mind and with others, semantic

categorization, and elaboration. With,respect to the

classification devéloped by-Dansereau et al. (1979), some
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of the study strategies fif under the comprehension/
retention category.

The be;t fit of the daéa to a classification model i;‘
with fhe one developed by Weinstein et al. (1979) . .The |
study;strategieg can be arranged, quite well under the five
‘cateQOQies ofjgtrategiesﬁ rote (uée of II0OS, cue cards,

" memorizing, reviewing), bhysical (practice), imaginal |
elaboration (ﬁental practice-visualizing the proCedufe,
watching 6thers), verbal eiaboration“(verbalizing in the
mihd, doing something'with the information, questioning,
reading), and grouping"(working with thé'Information).
This classification system allows for the inclusion of the
practice strategiesiwhich are an important part of the
total strategies used by any students in learning(a.
psychomotor skill.

Studénts were asked to idgntify the étrategies that
were most useful and least useful. The results are
summarized in-Tablég 47 and 48. The most useful strategies |
were those classifiéd‘as Review (48.38%), and Practice |
(3§.87%). One studen€<IH§i¢ated that no strategies were
helpfﬁl.' The strategy shpjused was to "put it out of my
mind so I won't get mpfe’anxibusf. It isvworth'noting that
at the Final Injection (her £ifth injection) this student
éxperienced sériQusipfobléms Qifh dfawihg dprthe_medication
(tbok threé'tries.to be:successful)-and with giving the
._ﬁedication (gét the peedle pért Qay into the skin, and,
pulled it 6ut,1 o |
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',Students"gescriptions of the Most Useful

Strategies for Learning IM Inijections

' category Frequency  Percentage
REVIEW 30 48.38
In the mind l6 25.81
, Written guides 7 11.29
II0S 6 9.68
Cue cards 1 1.61
Rehearse all steps 5 8.06 .
Previous injections ¢ 1 1.61°
Errors 1 1.61
 PRACTICE 21 ) 33.87
.Actual", . ~ 18 29.03
Actually doing it 12 19.35
Lab was helpful“ 4 "6.45
' ' A
Hand movements 1 1.61
Handling equipment 1 , 16FH
Simulation 4.84

~ (table continues).ﬂf

P
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Category Frequency _ Percentage

Meat - - - 1  1.61
Pillow - 1 ‘ 1.61
‘Landmarking on other peop&;yvl , 1.61
WATCHING OTHERS T4 | 6.46
Video 2 3.23
Nurses 2 3.23
TALKING TO OTHERS, QUESTIONS 2 3.23
INSTRUCTOR ACTIVITIES 2 | 3.23 ’
~
Feedback v 2 ' 3.23°
ANXIETY o | 1 1.61
- ~ o 7 °'!~.“q‘:
o

Use of relaxatiop to
reduce it 1 . ' 1.61

‘ DEPERFONALIZATION : 1 ©1.61

Focusing only on injection
site rather than on

patients as a person 1, : : 1.61

~ I/'\-'r ‘ - , -

NONE WAS HEEPFUL ‘ 1 ' 1.61

\\i el .~ Total. - 62% . 100.00
3 7 L : ‘

-

>$Somé students cited more than one "most helpful" strategy.
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Students' Deécriptions of the ggasgyUseful

Strategies for Learning IM Injections

" LECTURE

e
Category ’ Frequency' Percentage
READING ABOUT INJECTIONS 17 34.69
Books, including text 16 32.65
Hospital manual 1 2.04
PRACTICE 7 14.28 -
-
. a
Simulations 5 10.20
) . R
Meat ‘ : 3 6.12
Not enough time with
the meat 1 2.04
Landmarking on self 1 2.04
Lab - not enough time 1 2.04
 Hand movement 1 2.04
NO STRATEGIES WERE LEAST )
HELPFUL = ‘ 6 12.2¢4
5 10.20

“(table continues)
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Ccategory ' Frequency  Percent
INSTRUCTOR ACTIVITIES 4 8.16
No feedback 1 : 2.04
\ . - ’ 4 '
Hovering over student's . ’ e
shoulder : 1 -2.04
o : ’ o
Grilling student about
the drug T 1 2.04
Asking student to give
injection when she was
not prepared to 1 1l - 2.04. -
ANXIETY - | 3 - 6.12
Worrying about injections 3 R | 6.12
WATCHING OTHERS | 2 .08 e
. ] - . .
Video (but gdéd for the ‘ '
- whole procedwyre) ‘ ' 2 . » 4,08
TALKING TO OTHERS, QUESTIONS . 2 - o 4.08
REVIEW - : 2 . .. .a.08 -  °
In the mind -~ 1 - 2.04
| - L o , . _
II08 guide (too,many steps) 1 S 2,04
' PRICKING SELF WITH NEEDLE - ~ 1, 2,04
Total ~ 47* - . -100.00
~ *missing case - 1 response not completed - 3
- . _ I ' ]
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requiring that she do the injection again). For this
student’it'wouldﬁappear tnat denial (not.thinking about
injections) was a dysfunctionai coping mechanism.

The least useful strategies were reading”about
finjections in the textbook and hospital manual (34.69%).
Tne use of:simulations and the classroom lecture each
received 10.20% of the negative comments. Some of the

- . A

comments indicated that all of the strategies used were

helpful (12.24%), and none were identified as not being

‘helpful. oOf some concern is.the category of Instructor

Activities. Here 8. 16% of the comments were related to

S

‘ instructor activities that were not helpful . These

included giving no feedback "hovering-over my shoulder",

."grilling me akout the drug", and "hbeing asked to give an

injection when I was nat prepared to do so". .
- The number of strategies used was positively related
to the total number of manualitasks that the student . .

reported haVing'experienced (r=.48, significant at 0.01

~leve1) The tasks included handicrafts, playing“mﬁ% cal

instruments, and work-related activities such as typing and

: operating a cash register. When the relationshlp between

’//’*these individual tasks anthhe number of strategles used

was examined, significant correlations (at the .
0,05 level) were obtained for handicrafts (r=.39)'and for

u“fk-related-activities (r=.24) but not for@%laying musical
W : 1 activit | ) ] ‘

- . . I B . : . *' N
. . , .
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instruments (r=.22). Perhaps the learning of suéh
activiﬁies requires the use of a number of different
strategies that can then be transferred to other manual
skills. For example; several students reported using sone
type df_practice strategy involving the use of simulations
for learﬁing both previous manual tasks and IM injections.

There‘was no significant relationship between tiHe
number of strategies used and any of tﬂe performance
measures on Injection #2. ‘However, on Injectién #3, there
was a sighificant (at the 0.05 lével) butqnegatiVe
‘relationship beﬁween the number of strategies and the Time
taken to Preparé and Administer the injection (r=-.39
[Preparation], r=—:26 [Administratién]). In other words,
the more strategies uéed, the less timé it took to prepare
and administer the injection. The relationship between the
number of strategies and the totél performance score on
Injection #3 was aiso significant (r=.27, p = 0;05). Oon
the Final Injection the relationship between the number
éf strategies and both Lhe Adminiétration.score and the
Totaljscore was significant at the 0.05v1evé1 (r=.27 and
.30 respectively). | - ‘ .

| r'I"he ref;tionship beﬁween"the{numbeg of strategies
reported and the performancé scoresusquesﬁ that the more
strategies a student utilizes, the higher the performance
scores are 1ikely»to ba. When the top one-third of the
'stﬁdents and thé bottém'one-third of’the.studentsv(based on

-
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the mean of the performance scores for all three
injections) were coﬁpared in terms of the number of
strategies used, the results were as follows. The top
grbup had‘a mean performance score of 92.65% , and an
aﬁerage of 6.63 strategies. The range of the number of
strategies used was between 4 and 9, with three of the
students using the maximum number of strategies reported
59). The standard deviation was 1.78. The low group had a
mean performance score of 82.79%, and an average of 5.25
strategies. The range of the number of strategies ﬁsed was
betweegyi*and 9, with several students using the fewest
number of strategies reported. The gFandard deviation was
2.21. The pooled‘variance estimate approached significance
(p = 0.06) with a t = ~-1.94, and df = 30. The'reiationship»
between the number of strategies used and performance‘is
further iilustrated by the strong-‘significant negatiQe
correlation with the number of errors made on ﬁhe Final
Injection (r=-.41, significant at the 0.01 lével). The
more stratégies that thefgtudents used,,the fewer'the
number of errors méde on fhe Final'Injection. Signifigantv_
'corfelations (at the 0.05 level) were aiso 6btained_
relating the number of stfategies used to the instructor
rating of skill on the Final}Injection (r$.32) andvto.being'
allowed to give IM inﬂections without superviéion‘(r=.33).
Biggs‘andvxirby (1980) have indicated that "strategies—

are specific to a task and are teachable" (p. -212). It~

T : ‘ ' . H
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should be possible to identify the strategies that are required
for the effective solution to a particular task, and then
to provide instruction to the student in how to use those
strategies; For instance, if some students are strdggling~
and shaking while drawing up medication into a syringe,.
useful strategies could be repeated trials of actually
drawingAup the medication from a variety of containers,
additional work on calculating dosages, and the use of
anxiety reduction techniques. Biggs and Kirby have also
maintained that "qualitative families of strategies exist
that cover a fairly broad band of tasks" (p. 212). If this
is so, then it should be possible to identify andvteach‘
general Strategies that studeﬁtsfcould use to assist in the
learning;of a variety of nursing skills.

Blggs (1978) has posFulated that when students are /
faced with a task, they choose strategies on the basis of
how they perceive the task what is required in the
learning 51tuatlon if they are tokﬁeet their goals, and
their own ability. Biggs (1984) has reported that "h£§h
achieving studehts spontaneously select and use-appropriate
~strategies" according to what "make(s) sense in thelr
~scheme of thlngs" (p 130) On the other hand it appears’
that low achiev1ng students do not choose strategies in
keeping with'their\"schemeuof thlngs", and tend to use the
hfselected strategieé‘in'inappropriatevwaYs.I'Biggs (1984)

fecommends:that undl;achievihg.students'ﬁould benefit'f:om

|

-
\
\
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being taught task specific strategies, regardless of their
motivations and their'usual processing methods. For these
" low achieving students it appears that almost any strategy
will help improve theit performance and will result in

their feeling better about their performance.

Evaluation of Teaching Strategies

The teaching strategies used in instructing students

about intramuscular injections included lecture,
simulation, yideotaped demonstration, and return
demonstration. Since no formal evaluation of the
effectiveness of the teaching strategies had been done
previously, students in the study were invited to evaluate
each strategy, and to offer suggestions for change:_
Although some information was recorded at the end of the '’
class andilaboratory experience; the major portion‘was

collected at the time of the second interv1ew (after each
student had completed a minimum of three 1njections w1th
patients).» This timlng.allowed the students to see the
instfuctional‘strategies within the overall conteit of both
the.theoretical and nractical study of injections. The -
comments for each of the strategies were tape-recorded "and |
: then transcribed. Analysis of .the comments resulted 1n
identification of major themesq Selected examples will be

included.
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Lecture Presentation. In an 80 minute presentation,

'
the theofétical materia egarding needles, syringes,

ampules, vials, "injegfion sites, types of injections, and
the dangers of injections- was discussed. overhead
projectlons were used to illustrate injection sites and the
location of potentielly dangerous structures such as major
blood vessels and nerves.. Actual injection equfpment was
available for the students to see and‘handle. ‘From the
investigator's perspective the material was presented in an
effective and creative way. However, the amount of

material presented was extensive, and may have been
students were anticipating giving injections to each other

. overwhelming, especially in light of the fact that the

upon completion of the class. 1In addition, students were
presented with a range of options regarding size and type

of equipment andﬁvariation in the injection procedure.
Accg;ding to Dreyfus and-Drerus (iSBO).(cited in Bennef,
1984) the novice needs.to ne given general rules to guide
 their prectice.b Thls lack of rules was evident when at the.
time of the Final Injection a number of students were
'unable to select the‘correct size of needle for the most
"general case of an'adult patient of averace‘size;

Student comments about the lecture are presented in

Table 49.
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Students' Evaluations of the lLecture Presentation on

IM Injections

Frequendy“‘Percentage -Total

..

—

¥

POSITIVE STATEMENTS

83.49 91

'Seeing the,equipment - v<i;]

91
Overall Evaluation i 46 42.20
Gaod 12 11.01
Informative 10 9.17
Helpful / 9 8.26
Reinforced pre-reading 3 2.75
Led to careful thinking 3 2.75
about IM's
Helped with pfactiée session 2 1.83
Better éhan reéding‘in text 2 1.83
Enjoyable 2 1.83
Good, diagrams"- 2 1.83
Helped with expectations 1 .92
IN Procedure a1 57;61
Types @f'needles.  ;-15'- 13.76
Sites | 9 8.26
: Landmarking 9 '8.26
' ' 5.50

T
HE

(table continueé)‘
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Frequency Percentage Total

Demonstration 1 .92
Technique | 1 .92
Feelings ‘ 4 3.67
Good to be aware of dangers 3 ' 2.75

Not so terrifying 1 .92
NEGATIVE STATEMENTS ’ 18 16.51 » 18

Overall Evaydggion o 8 7.34

' Too much information 3 2.75
Handout would be'heipfuI 2 1.83
Too long 1 .92
Difficult to,understand at 1 V .92

times ‘ o
. Fa X .
Contradictions (lecturer & 1 , .92
. others) : g :

IM Procedure - ‘ ‘ 5 . 4.59
Needles were confusing 3 . 2.75
Too much focus on one site oz © 1.83

Feelings o ) 5 © 4.59

" Increased anxiety ‘ 2 .. 1.83
‘Too much emphasis on o 2 K 1.83

"injection day"
Scary S | 1 S .92

Total - 109 ~ 7100.00
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The students i e tmdy (n=48) produced a total of
109 responses related to t e lecture presentation. of
thesé responses, 91 were positive statements (83.49%),
while 18 were negative statements (16.51%). Within these
major headings of‘positive»and negative comments, three i
main themes were identified: overall evaluation, M-
procedure, and feelings.

While only a few negative}comments were made, the
concerns raised require attention.“ 6ne concrete smggestion
is that a handout be d eloped to provide ln%ormation on.
the gauge and length of needles, and criterfa to use in
deciding which one is appropriate to use in a particular
sltuation. Some students found the lecture comments about
needleslto be "confusing", and wanted tO‘have a guide to
which they could refer when in the clinical area. Part of
the need for a handout was due to the fact‘that the section
von intramuscularlinjections in the students' textbook was
inadequate. At the time of the final”injection, the
investigator discovered that several students were still
unclear as to which needle to use, even in the most general
' case of an "average-sized" adult.

Two comments indicated a concern that there was too
vmuch emphasis on one site. (the ventrogluteal muscle) The

:classroom lecturer did state a deflnlte preference (along

with her rationale) for using this site."'

R think she .could have gone over the sites a 1ittle
:more(closely because it tended to focus more on the
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oy
.

[ \ }
one site. A bit more on all of them would help
because once you hit clinical, and you are all of a
sudden with a patient who pulls up their sleeve and
says 'give it here', and you are going 'but I forget

" how to do it in the arm’'.

A final concern is students' feeélings. Five
statements (4.59% of all responses) indicated that the
lecture wae "anxiety producing”.

I was a bit more, not scared to death or anything,

but when she pointed out all the dangers and the

damage you could do by just using the wrong

landmark or not aspirating enough, it was enough

to. put a good scare into you. :

Some students indicated that_téo much stress was placed on
injections.

I°think they put too much emphasis on it. Like

'today is injection day!'. They don't say that

‘about  dressings or other skills. :

'This is D-day' - her comment may not have taken

into account all the anxiety we were feeling.

In summary, the comments abeutrthe‘éiassroom
presentation were -mainly positive,.although specific
concerns were mentioned.: |

Simulation. At the beginning of the two heﬁr;v
laboratory session, the students were divided into groups
of five or gix. 'Each group was supervised by a clinical
’finstructor., The instruetor began by demonstrating how to °
draw up medlcation (in this case, sterile normal saline)

'into a syrlnge and how to inject it into a piece of flank

steak.v Each_student then had an opportunity to do ;he
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same. ‘Debending on the amounﬁ of time available, students
" gave from one to ten injections to the meat, with most
giving two or three. The purpose of injecting the meat is
to allow the student to experience the resistance of the
tissue, and to begin to get the‘feel of how much force is.
required to insert the n;;dlé in one gmooth’motion. Since
it is just "a plece of meat", it ig anticipated that the

_ 2
students! anxiety will be sucﬁ>tha% learning is

facilitated. Student comments about the stimulation are

presented in Table 50.
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Students' Evaluations of Giving IM Inijections in
the learning Laboratory - Simulation (Meat)

Category . ‘ Frequency Percentage Total

POSITIVE STATEMENTS

2.80. -

1}2 78.32 112
Overall Eyaluation 50 34.97
Helpful 16 11.19
 Easy 12 8.39
Reglistic* 8 , 5.59
Fun 5 3.50
. Good 4
Okay' 3 2.10
Surpriéing t2 1.40
IM Procedure i 39 27.27
Feel of giving neédle 12 8.39
Wrist action 8 5.59
How much force to usé' 6 4.20
Idea of‘putting‘needlg ins' 4 2.80
‘GOOdvfor draﬁing up medication : 4 2.80
How fast to do it | L2 1.40
How to‘hold‘syringe' ‘ ! .70
Stéps of‘ﬁrocedure', _ 1 "..70
Feedback from instfuctdr. -1

.70

(:able contipugs)

coN

N
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category “'kf Frequency Percentage  Total
Feelings ““\“& . . 23 16.08

- NN
Low anxiety \ . ‘ 7 4.90
Wanted to do more _ 5 3.50
Good to do before ' | 4 ' 2.80

"doing" a person

‘Meat could not react 4 2.80
Increased confidence . 2 1.40
Eager to do it - ' 1 .70

, N ‘
NEGATIVE STATEMENTS 31 21.68 , 31

. .\‘\ ] ‘\8“
~Overall Evaluation . , 2% 16.08

- - v Y . |
Not realistic \\ 14 ¢, 9.80
. N | . .

Too rushed : \ Y5 3.50

3 \ ‘

’ Too crowded 4 \\ X@ - 1.40
Not helpful - \g "1 © .70
Not necessary : \Q\ 1 .70

' ' s N X
IM Procedure Ak' - o .‘.”Q 1 _'\ '_' .70
\ - ) R \s\ . .
Feelings - ' 7 4.90
Surprised did mot . - - 2 1.0
practice more before . - -
giving to mumans .0
Not the same symbolic 1 .70
meaning as real muscle - ; { o
Queasy BUE S L
‘ " (table continues):
/ ‘ . \\‘ N . * N
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Category . ' _Frequepcy Percentage  Total

o S A
Highly anxious generally 1’ .70
about IM's # ‘
Nothing can prepare you ’ 1 . .70
Felt stupid doing it 1 _ .70

] . | T '
Total 143 100,00

Forty-eight students gave 143 resnonses<relatedgto the
guse of the meat as a simulation. Of these responses, ll?q
were categorized as positive statements (78. 32%), and 31
were designated as negative comments (21.68%).; Under the
main neadings'of positive and negative‘statements,,three
themes developed. These‘wereuthefsane‘as for the'lecture.
presentationf"overall evaluation, IM procedure, and
feelings. i | | . | ‘

A tota§<of 50 responses (34‘97%) positiVely evaluated.
the overall experience, and described it as. "helpful" |
',"easy" and="realistic" -"good" and "fun" In. relation to
the IM procedure it appears that the simulation does assist-
students to "get the feel of giving a needle" (8. 40%), get
- an 1dea of the‘"fdrce"aand "speed? required, and allow for :
practice of the "wrist action" (5. 60%)‘ j u o

"Putting it into the meat - we were all skeptical ',

© about how to put it in correctly, you know, with

~ a flip of the wrist. We weren't expecting the
feel of the meat to be quite so close to being _
like the skin. I did it three or four times into.

the meat - until I felt more confident with the
, wrist action and how hard to: plunge.
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Other responses related to getting used to the jidea .of
putting a needle into something
I think it was easier giVing it to the meat, than
-actually gjving it to someone. I think that
helped you get over your actually putting a needle

into somebody. You could just practice since you
--were not hurting the meat. .

When negative statements were examined, it was noted
'that 14 responses (9 80%) 1nd1cated that the simulation was:
not realistic. One student, however, acknowledged that "it
was more realistic than fruitﬂ (such as the oranges and
‘grapefruits often nsed in the past); Only‘one response
.indicated that the simmlation was not helptul, while one
other response implied that the student did not think that
the’simuigtion eg?erience was necessary. Seven responses
(4.90%) criticized}the organization of thehsimulation
'experience, stating that it "was too crowded around the
meat" and "too rushed“' Some students would have liked
more time to experiment w1th the meat "to get used to the
feeling of it"°'for others, one or two injections 1nto the

M \

,~meat was enough o .", ' o o
‘The majority of students viewed4thef51mulation in a
positive way, and some would actually hdvé liked more time
‘to "play around with\the meat". One comment sums up the
usefulness of. the simulation. ~_ S .

I was glad we got ‘to practlce on’ something before
e did it on each other. : .

A
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Demonstration (Videotape). Following the simulation,

the students watcped a Qideotaped demonstration of the
classroom teacher prgparing and administering IM injections
to the investigator. Two muscle sites were démonstrated:
ventrogluteal and dofsoglutqpl. . | ) |

Analysis of the students' statements resulted in a
division into positive and negative‘descriptions and the
identification of four themes: IM procedure, overall
evaluation, feelings, and patients' responses. Table 51 is

a summary of the students' evaluations of the videotape.

’TAQLE 51

‘Btudents' Evaluations of Videdtaped Demonstration
Used During the Laboratory Session

’

Category Frequency Percentage . Total
POSITIVE STATEMENTS - 129 96.27 129
IM Procedure - : .60 44.78
Technique of how it is 11 - 8.21
done o
Communicating with 1o < 7.46

patient (preparing
and explaining)

Shdwing léndﬁarkinq ) 8 .. 5.97
Showiné'all‘the steps | 8 . 5.97 " S
Seging,therwhole procedure 8 : ’ 5.97
Pdsitioning the patient 3 | 2.24

(table, continues)
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Category . . Frequency Percentage Total

Seeing hcw the nurse 3 2.24
reacted

Techniques to relax tﬁe 3 : 2.24
patient

.Drawing up medication 2 1.49

Checking the identifi- 2 T 1.49
cation of the patient ~

Comforting the patient _ 1 - .75

Héw to approac:fthe task : 1 - .75

Overall Evaluation 57 '42.54

Helpful . | 17 5 12.69

Good f “ 7 5.22

Reinforced thé information é 3.73

Useful.seeing a real live 4 | 2.99
patient ' N

Was a review v 4 | 2;99

Better than reading about 3 2.24

' it

Could imitate the model 2 | 1.49

Interesting = | ;‘ i 2 | 1.49

Good explanation of 2 - - 1.49
procedure . ‘ -

Informative | _. : 1 | ‘,; .75

Pictured it well 1 ' .75

Looked easy . o .75

Easier to learn from | j i' | .75

" watching ‘ '

put everything together - 1 "4 .75

(table cohtinues)
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Category : Frequency Percentage Total
Waﬁching increased memory 1 .75
Knew the role model 1 .75
Good role model 1 .75
Better than the class 1 .75
Looked professional 1 .75
("not gross")
Looked clear cut 1 .75
’ 7
Feelings 7 5.22
Decreased anxiety 5 3.73
Increased confidence -to T2 1.49
try it :
Patient's Response 5 3.73
Not afraid 1 .75 )
Feelings are involved 1 .75
Responded well ‘{ 1 .75 ‘.
Injection did not hurt. 1" .75
Lived through it 1 .75 ¢
Negative Statements - 5 3.73 5
IM Procedure -0 0
'overallevaluation 4 2.99 .
Hard‘to see 2 1.49.
Not too helpful 2 1.49 -~

0

r

(tabie continues)

g
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Categorvy ' . Frequency. Percentage Total
Feelings 1 .75
Concerned by some bleeding 1 . .75

after the_injection

Patient's Response 0 0

|,

Total 134 100.00

\

The éubjects in the study (n=48) put forward 134

statements about the videotaped demonstration. Of these,

129 responées (96.27%) were positive. The five negative

responses (3.73%) were related to difficulties in seeing

due to the crowded condition in the lab (2), finding the

é /

tape not too hélpful (2), andiconcern about some bleeding

- that appeared on the skin of the patient after one of the

‘ injectiQns (1) . The fdllowing comments illustrate how the °

Zvideotape was beneficial. ‘f - -

¢ 5

Y,

e
~

» ‘\,/”"‘

- s s
U

It was very helpful. It showed the actual
procedures, a person actually doing it, and
for me.I can-remembér it better from watching,
-cbserving, than from somebody-telling me about
it. It showed her swabbing the skin,

 positioning the patient, helping the patient

)

to relax, and giving her the needle. It sort
of decreases your anxiety because you think,
okay; I've seen somebody do it, now I can
imitate that. A sort-of goal, a .good role
model.. . o S : :

It was good;v Just seeing it'done.5'And if ybu

[the investigator] could volunteer for it, then

it can't be that bad. Because that's what I

thinl® made us decide we could,letjeach other
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give one. It was not that we were afraid of
giving the needle, but we didn't want to
receive it. : O
" It was good because it showed the whole thing,
from start to finish. It was done on a human,
and the person had feelings. The nurse had to
commuhicate what would happen, and get the
patient into the right position. It looked

quite easy so it gave us confidence to go in
and do it.

Injecting a Peer. Following the viewing of thev
videotaped demonstretion students prepared to give an IM '
injection‘te each other. The students worked in pairs,
each having a turm as the "patient" and the "nurse". The
inetrudtors carefully supervised the"situation from a
lsafety and a support point of view. Each student drew up
the sterile normal saline into the syringe and gave an IM
injection into the ventrogluteal‘site of her partner, while
the‘other students in the grou§ watched. The conditions in
the lab were not ideal; it was quite crowded, and épme.
stﬁdents had to rush'througm their injections due to time*
censtraints.’ | o

Students' comments about the experience of g1v1ng

1njectlons to peers are summarized in Table 5@
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TABLE 52

Student's Evaluations of Giving IM Injections
in the lLearning Laboratory - Injecting a Peer

]
Category Frequency Percentage Total
OUTCOMES . 84 ) 42.42 84
Positive Statements 84 ©42.42
Good ' 20 10.10
Went well 18 9.09
Helpful 16 8.08
ibid not hurt - 10 5.05
Enjoyed it 7 3,54
Better than expected 3 - 1.52
Not that bad , 2 1.01.
As ekpected_ ' 2 . 1.01
Easy ’ 2 101
Pleased o 2 1.01 .
Needle goes in easily 2 1.01
* FEELINGS, | 44 22.22 | 44
'Negative Statements 32 16.16 4
Nervous .16 ~ 8.08
Shaky L 6 3.03-

T~ - — ' B " (table continues)
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Category ____Frequency _ Percentage Total
Scared - 3 1.52
Nerve;wracking 2 1.01
Concentrated on each etep 2 1.01
Stressfﬁl 1 .51
Task-oriented 1 .51
Sigh of relief 1 .51

Positive Statements 12 6.06
' Not nérvous 4 2.02
Decreased anxiety /3 1.52
Comfortable 2 . 1.01
Not hesitant 1 .51
OVefconfident » i .51
Creative 1‘ .51
ADVANTAGES 35 17.68 .35
Ready for peer but not .5 2.53
patient
Chance to watch others do it 4 2.02
Supportive group | 3 1.52
No time to think - just 3 | 1.52
do it .
fNothlng is as good as 2 1.01
doing it . -
Ways to decrease client 2 1.01

anx1ety

(2

(table continues)
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Cateqgory Frequency Percentage Total
) o -
Relaxed atmosphere 1 .51
Lots of trﬁst ) 1 .51
‘Feel better for doing it ol .51
client was honest and 1 .51 E
accepting !
No client to hear the 1 .51‘2
feedback ‘
Privacy of setting - 1 . .51
realistic :
Something we all shared in 1. .51
Can tell anxious patients, 1 .51
we did them to each
other
" — Good to do first without 1 .51
drugs
Good for landmarking ‘ 1 .51
Didn't have to-fake a 1 .51
patient meérvous :
‘Would be more stressful - i-ﬁ .51
with a patient = -
Inereased_confldenee E 1 - : .51
Increased sympathy for 1 v .51
patients ‘ . ‘ -
Good experience to,get a 1 .51
needle even if scared ' o
- Prepares us for things 1 ﬁﬁ © .51
- that can happen in . . -
clinical areas )
'(teble continues)

[\

N
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Category —— Frequency Percentage = Total
CONCERNS - 28 14.14 28
About getting a needle 6 3.03
Response of client » 3 | ~ 1.52
Unsure of partner's ability 3 . 1.52
Afraid of causing pain "3 1.52 \
Putting needle into client 2 1.01
Getting up nerve to do it 2 l1.01-
Was client's first m ' 2 1.01
- Afraid of éoing something 1 .51
wrong :
Dealing with a real person 1 .‘513_~
Afraid of hitting bone 1 | .51‘\ )
Might move the needle - 1 .51
pain ’ '
Would I \o well? 1 .51
Afraid of air bubbles | i~ .51
Scéféd.o‘ needles 1 .51
PROBLEMS o ' T 3.54 T
Had to do it twice to get 2 ~ 1l.01
needle in . ,
Hurt client - 2 1.01
E Hit_%}blood vesSei ‘ ‘ 1 | ,51}
‘Aspirating was difficult .1 | .51
Let go of thé:syringéf’_' o lb - .51'

-.Total - 198 ‘100.00 7
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The students in the study (n=48) previded a total of

198 responses evaluating the experience of giving IM

“qn

injections to peers. More comments were related to this
teaching strateqgy ;han any other, le&ding to the conclusion
that this experiente was more important to the students and
produced more reactiéns. The comments were arranged in
five categores: outcomes (positive), feelings (bgth ,
positive and negative),'édvantages, concerhs, and prdblems.
Positive statements accounted for 66.16% of the comménts
and includéd the sum of positive outcomes (42.4%), positive
feélingé (6.06%), and advantages (17.68%). Negative
statements, ‘including negative feeiings (lé.ls%), concerns
(14.14§), énd probléms k3.54%)‘made up the remaining 33.84%.
The giving of one's first IM injectioh is a stressful
situation. It is not surprising that students described
negatiye feelings and experienced concerns about the |
proceduré.. Onevstudenp expressed. her concerns this way:
I found it very nerve-wracking.. Liie drawing it
up was fine, but actually giving it to her, the
nerves went up. I'm sure it probably hurt me

more “than it did her. I was a wreck after doing
itn ' s ) - '

.

Students were concerned about hurting the client or
cdusing some type of damage. For example:
I didn't have any trouble with drawing it up or

figuring anything out. My fear was just making
sure that I did not put it into a bone.
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The problems experienced by the students were similar
to those that happen with real patients in the clinical
area: not getting the needle in on the first try, causing

discomfort, hitting a blood vessel, and letting go of the

%

syringe while trying to aspirate. The fact that these "

£

problems happened in the supportive atmosphere of the
laboratory probably helped to diminish\tye impact.

It was good, really good. I didn't get the needle
to go in; the first time because I was afraid I was
going too hard, but the second time it went in and
after that it was no problem at all.

Despite the negative comments, the majority of the

students found the experience very beneficial.
I found it was really quite good. I found my
injection that I received to be painless, and the
girls that I gave to said hers was painless as
well. We all did really good injections, all four
of us, if you can believe it.

I felt really comfortable, and I was pleased with
myself when I was done. I liked doing it on my
friends because it was something we all shared.

I was terrified to give it to someone,_se it
helped a lot. For someone to say 'yeah it didn't
hurt' or 'are you done? 'really helped.

I would ‘have hated to just go right into the
’hospital and try and do it. )

. It gave me a chance to see other students react
when they got their first IM injection, and that
served to emphasize the importance of communicating -
with the patient~to-help relieve their anxiety.

fd;zf It was nice to have the instructors there because
' then you could get feedback right away without
having the patient sit there :and hear everything.

oe:’
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In sunmary, while some negative comments were made,
they were ones that could be’expected whenever or wherever
the.students gave their first IM injections. It appears
from the positive comments that the iaboratory setting
provided close supervision and reassurance from the
instructors, and the support and‘encouragement of
classmates, thus creating an appropriate atmosphere for_
practice of a new skill,- IM injections. From the
" instructors' point of view} it is much easier to be
supportive and to provide‘the aSsistance the students need
in the relatively controlled laboratory setting. At the
end of thetlaboratory session, one student comnented:

We figured that since you instructors were williné'

to let us give injections to each other, then it

must not be so bad. Your confidence in our ability

to do the task safely really helped :

‘Suggestions for Im ovin the Teaching of IM.
Injections. Throughout.tne donments evaluating‘tne
teaching strategies,ssuggeStions were.made‘for improvinq
‘the teaching of IM injections. Two major themes emerged
 from the analysis of the comments. A number of students ~
v‘wanted the opportunity to give more injections, and others
wanted to‘seeﬁthe orgenisatﬂon of the eXperienoevimproued.
Afsunmery of’the”suggeStions iskpresented in Tabie 53.

-
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Students' Suggestiong for Improving the

‘Teaching of IM Injections

239

Suggestion . ~ Frequency

Percentage Total

GIVE MORE INJECTIONS

N —

45 73.77 45
Try otber sites 13 -21.31
More chance to practice ° 8 13.11
landmarking .
)
More time in the lab’ 7 11.48
Give more than one injection 6 9.84
More practice 4 6.58
Give to.more than one person = 3 - 4.92
Give one to self 1 1.64
Would have received more 1 1.64
pr&ctice needles
L_Each person do a dlfferent 1 1.64
’ site ‘ -

Do subcutaneous injections 1 1.64 .
also R “ A
OVERALL ORGANIZATION OF 1e 26.23 - 16
EXPERIENCE : e :

Do horeﬁinjections on 3 4.92
another day o
Needs‘to,be vetter . 4 2 3.28
-organized - |
More ‘time for the lecture 2 3.28
Prepare a handout 2.  3.28
| “(table

continues)'lv
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category ‘ Frequency _ Percentage  Total
Havé lab first, then the 1 , 1.64
lecture
Class one day, lab the 1 1.64
next day
One group in lab while 1 1.64
other group is in class
, Fewer students in the lab 1 1.64
L at one time
Spend more time with the 1 1.64
. meat :
Too much information all. 1 ~ 1l:.64
, at once . - .
< o .
More doing, less talking - 1 1.64

' Tota‘{; - e1 100.00"

?

The students ‘in the study (n=48) generated 61 ‘
suggestions for improving the teaching strategies. ‘Since
45 or 73 77% expressed the desire to have an opportunity to

'give more injections, the usefulness of having students
give injections to each other appears to outweigh the cost
of scerile supplieS»andvthe need for close supervision by
the instructors. Several students, commenting on the’.‘
usefllness of doing the 1njection in the laboratory
remarked that. - . .

When the patient asked, if this was my first
) injection I could ‘truthfully say that it was
Ce not. This gave both of us more confidence.

- -

- . N N
M ~
» S } N »
. S T . :
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I wish we could have more experience trying it
on each other. I would have like to have done
two before actually giving one to a patient.

More practice drawing up the medication-would
have been helpful. ’ Y

I think practicing the other sites would be good

because I ended up giving them on other sites at

the hospital, but I never did learn them in class.

In summary, for these students the teachina’strategies
‘used were positively received. The main negative comments

. . .

related to the overall organization of the learning
experience and the apprehensions inherent in giving IM

injections. A number of suggestions were made regarding

ways to imptove the teaching of IM injectiohs.



CHAPTER V
Summary, Conclusions and Implications
In this final chapter, a summary of the study is
presented. Conclusions based on the data are explored, and
recommendations are made. Implications of the study for

nursing are described and areas for future research are

identified.

Summary

[

Very few studies can be found in the nursing
literature that apply learning theory to the acquisition of
psychomotor skills. This lack may.bhe due in part to the
fact that psychomotor skiiis may be given a low nriority in
meny.nursing curricula. As a result, the new graduate may
begin working as'a‘nurse, handicapped by a lack of
expertise in the performance of tnexbasic psychomotor
skills required-by-the profession. '

| ‘This study was designed to describe in detail the
learning of an important psychonotor skill in nursing, that
of intramuscular'injections (IM's).:vAs bart of the
learning experience, second year baccalaureate nur51ng
'.students shared their comments about the phases of learnlng
‘the skill, the strategies used in learning the skill, the
concerns and feelings“regarding injections, the differences
between“giving injections to. children vereue adults, and |
the. effectiveness of the teaching strategies used. Date
were collected to determine if certain personologlcal

)
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variables. such as age, acadenmic achieveﬁent, anxiety,
manipulative dexterity, sélf-efficacy,.selersteem, and
knowledge of asepsis and IM's affected the performance Jf
giving intramuscular injections.

The study population consisted of forty-eight second
yeaf baccalaureate nursing students who volunteered to
participate. At the time of the study, these students were
enrolléd in an adult-child nursingAcourse, and as part of
that course, wére learning to prepare and administer
. intramuscular injections.

Both quaiitative and quantitative methods of data
collection and data an;lysis were used.' Data were
collected in several ways:' participant observation with
varying degrees of ihvolvement (Eompléte»obsefver of the.
lecture, and partiéipantuas-observer of the demonstration
and the practice session in the laboratory)SD
semi-structured interviéws.before, during, and at the end-
of the study; measurement of anxiety (STAI?Trait and State‘
and Form‘B), manipplative dexterity‘(GATB), self;esteem
(SEI), éelf-effiéqcy (Fofﬁ a), knowle@ge (khowledge‘test),
and performance of preparing and administering'three IM 4
injecﬁions.to pétients.(IIOS); and agevand academiéf
achievement‘(exéminatiqp_of gtudent files). Form A and
Form B were developed to invéStiQate selfeeffiqacy and
‘anxiety respectively, in relatibn‘to specific SprS'in the

3iM procedure. Descriptive StatiStics,_correlations, and

AN



244
analysis of variance techniques were employed. The
qualitative data were examined and categorized. Frequency

and percentage distributions were used to summarize the

data. _ _ -
Conclusions ‘ )

Research Questions. Conclusions with respect to the
research questions are described. S )
1. What, if any, phases are involved in the'learning of

(IM injections)?i

Within the framework‘of a beginning, middle and
late phase the students were able to descr}be each
phase in relation to the learning of IM inﬁections.
The descriptionsﬂof each phase .were classified under
‘the five headings of technical, feelings, focus of the
'procedure, cognitive aspects, and time. |

In the beginning phase, the order of comments
(according to frequency) was as follows. feellngs
(anxiety), time (being slow), focus of the procedure
(on the task), cognitive aspects (memory, problems,
‘thinking), and technical (doing things right and lack
of control). ST

In the middle phase the: order of comments

(according. to frequency) was as follows. technical

. category (improvement, specific parts of the

B 3



A g

the strategies used and included;mainly mental
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procedure, supervision), feelings (anxiety, increased
cdnfidence), time (less time involved), focus of the
procedure (mainly on the patient), and cognitiye
aspect (thinking, metacognitive, merory).

By the late phase, the order of comments
(according to frequenCY) was as follows: technical

category (can find all sites on all patient,

 increasing skill level), feelings (all positive),

focus of the procedure (totally on the patient),

cognitive aspect (remember everything, metacognitive,

"knowing I can'do‘it")h and time (can perform faster).
The phasés-as described by the students are

consistent with the three phases (conceﬁt,.#@aptation

and automatic) identified by Adler (1981).

!

4What;,if,any, strategies do nursing students use in

- learning to give IM injéctions?

The Strategies‘reported bf the students were
grouped and élassified_ihto four ﬁain types: review,
praCtice; intéraction with the information about the
IM procedure, and preparation for giving the:
injgcﬁién. Review strategieé,acqounted for 52% of all.
practice and the fevigw’of written material;: P#act}ce

strategies, including both simulated and actual -

' experiéncés were repoftéd‘(22;67%)} "Interaction with
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the information about fhe procedure (9.67%) included
such activities as questioning others, making cue
cards, and memorizing. The category of preparing for

the procedure'(7.67%) consisted of activities such as

self-talk and reciting the steps.

The most frequently reported strategy was mental

practice (23%) which included visualization of the

procedure and/or verbalization of the steps of the
procedure. The next most popular stretegy was the use

of the Intramuscular Injection Observation Sheet

V(IIOS) (11. 33%) for learning the steps for reV1ew1ng

and for feedback following the 1njection.v

How does the level of manipulative dexterlty affect

performance of IM injections?

The most dextrous students in the group obtained

'significantly nigher Administration and Total scores
on ‘Injection #3 only._ The other measures of manual

: dexterity and finger dexterity were not significant in

relationfto performance.p The results suggest that

‘manipulative dexterity as measured by the five GATB

subtests has little effect on performance -early in the

leﬁrning'procese; ‘Previous-experience with g¢rafts,

“pmusioal instrﬁments and work-related'tasks sueh as

typing had varying effects on performance.« Equlpment

*and Recording Scores on Injection #3 wer@ increased,

Administration Scores were. higher on the'gxnal

Ry T
fQ (V)
\ h
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Injection, it took longer to give the Final Injection,
and the Preparation Scores on the Final Injection were

lower. _ ;

What effects does anxiety have on the performance.of
Iﬁ injections? |

Scores obtained from the_STAI—State at the time
‘of the‘pretest and all the injections, showed an
increase with Injection-#z and then a steady decrease
lover the remaining injections. Form B scores (anxiety
related to injections) showed a steady decrease across
all Slx occasions. These tools were sensitive in
detecting anxiety present in the injection situations.
The most anxious students, based on.FormvB scores;
toock more time to administer their;injections} but on
two of the three injections achieyed higher
performance SCores; This finding suggests that some
anxiety may be useful in helping the student focus
attention on the situation at hand.

The high anxiety students had lower self-efficacy
scores, rated themselves as being less skilled at
preparing and administering injections, and rated \
.themselves as having less confidence in preparing and
administering injections. While the anxiety per se,

dia not appear to affect: performance directly, it did
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seem to alter these students' perceptions of how well
they could do the skill. If these students had
received assistance to reduce their anxiety, would
they have obtained e?en higher performance scores?

This question remains unanswered.

What effect does self-esteem have on the performance
- of a IM injectioéns?

The anticipated negative relationship between
anxiety and self-esteem was obtained,in the study. -
Those students whc_were most anxious displayed ;ow \
self-eSteem. 'Altﬁchgh the total groupf®scored in the - -
"high" category,‘seyeral students were identified as’
having particularly "low" levels of self-esteem ’
(especially in relation to personalnself-esteem). In
terms of performance, those students Qith high o
selfdesteem tended to give Injection #3 in less time
and'had higher. performance scores. High self-esteem

students gave themselves high ratlngs for both Sklll

level and confidence in giving IM 1n3ectlons.

<

KL<

What effects'does'selffefficacy have on the

peffernance of‘IM“injections?
: The‘leﬁels cf“selfeefficacy'increased with each
injecticnxexperience} .This supportSwthe idea that

successful.perfofmance of the task is the best guide

N\
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in altering the level of self-efficacy. The effect of
self—efficacy on perforwance was mixed. Those w1th
high self-efficacy actually had lower performance

scores across all the injections, although only the

Preparation score of Injection #3 was significantly

different. High self-efficacy students took less time

‘to prepare and administer Injection #2. On Injectjon

#3 and the Final Injection the high self;efficacy
students took less time to prepare the injections but
more time to administer them. The fact that several
of these students ;aVe injections to children may -
account for'the mixed picture in relation to time
taken to prepare and administer the injections. The
findings of lower performance scores with high

L@

self;efficacy were not expected.
Does age affect the performance of IM injections?
There was a slight positive relationshlp between

age and the performance scores obtained,for Injectionv

#2 and the Final Injection. However, on Injection #3,
‘the older students tended to score somewhatalower than

fthe'younger students. The‘Strongest relationship

between age and performaglt'scores occurred with the‘

P

tlme spent preparing the Final Injection. The older

students took more time to preé;;e tyét\i;f%ctlon.

Generally, thq;older students experienced less anxiety

—-—
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in relation to all four injections but it was not

sianificant enough to raise their performance scores.

8. Is there a felationship between academic achievement
and the ability to‘perform IM injections?r

The level of knowledge abéut injections did not
affect the performance of the three injections. This
may‘in part be re;atéd to probleﬁs inherentZGn the
knowledge test that wés used. Knowledge about
injections improved as the students gained more
experience with giving injections.

The only significant difference between the top
academic and the low academic students with respect to
performance occurred on the Equipment andiRecording
| score on injection #2. Apparently the top students

-had a betterrunderstand;ng of how to dispcsé of used
equipment éafely, and how to record thevinjection
appropriatfly. | ‘

No‘significant differences were noted on teétsxpff
Coordinatioﬁ; ﬂanual Dexterity, or‘Finger.DeXterity,
‘thereby;not suppoyting pfg?ious research findinéé that =
'suggespéd airelgtiohship betweén academic achievement

- and coordination (Ismail & Gruber, 1967).
. ! ‘
Issues . |
' 3ased-on the study,ffouf main issués ha?e beeﬁ

‘1identified. 'These in¢lude: the difficulties students
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experience in coping-simultaneously with the IM procedure,
their own emotional responses, and the patient's responses,
the dependence of the novice onarules, the development of
procedural, declarative, affective, and metacognitive
knovledge; and the need for prectice.' T

Inherent in the injection situation are three main.
factors: the actual injection procedure, the patient's
emotional reaction to the situation, and'the
student's own emotional reaction. When beginning té’learn
to give injections, students nave'difficulty coping with
their own emotional responses and at the same time, being
able to focus on the steps of the procedure. It is very
unrealistic to expect thet students would also be able to
talk to the patients during the procedﬁre. Kirby (1984)
has pointed out that when a new skill is being learned the

many dimensions of the task use up all the available -

processing resources, making it "difficult or imposSible to

carry on a conversation" (p. 58). For some st-~fnt§§ the

only way to cope with their own feelings regarding having
-to stick a needle into someone, is to focus all their ‘

" attention ongfhe site for ‘the injection. They divorce the J

(nuscle Site from the person it belongs to.i Field,él981)
has described the situation Clearly:

To give the injection, I must go beyond the
surface existence and mutilate the existence
of the other. I no longer see man in his
worldly image as a whole; he: becomes a study .
~of anatomy imagined in my mind, a network of

~  blood vessels, muscles and nerves. The skin -
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‘is stripped away arid the anatomical self is
exposed to my imagined reality. I envisage
an area as the target. for my dart and aim for
the bulls-eye at its centre. If the patient
stays motionless, it enhances my sénse of the
human body as object. The stillness creates
the feeling that the patient has become an
object - has become one with his body. The
surrounding world in which his existence was
a reality disappears. If he méves, in that
very moment, the 'objectness' of the body is
destroyed. (p. 294)
To force these students, in the early phase of skill
learning, to acknoﬁledge‘the person attached_to the muscle
may’be detrimental to the learning process.

AN ‘ o .

thrthe beginning, the learner or novice is dependent

‘ , , ,

upon remembering all the rules related to injections.
There are rules about the following: which gauge and
length of needle to use under which circumstances; how to
mix several medications in one syringe; the "S5 rights" of
medication preparation and administration; aseptic
‘technique (which parts of the equipment can be touched and
'which ‘parts must be kept sterile), regulations regarding
‘the handling, discarding,,and recording of federally '
controlled drugs, how to prepare the patient phys1ca11y and
femotionally for the. injection experience; how to 1andmark

f:ﬁb,find the correct site; how to safely dispose of used -

r}nqes and needles, and how to record the giving of the
medication. with this overload of information it is not
surprising that students experience difficulty with varlous

aspects of the procedure.. At thlS point students are

.
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trying;to gain procedural knowledge o{\injections or the
"how to do it" (wall, thlements, Bouffard, Findlay &
Taylor, 1985). At first, a Qreat deal of conscious controlv
is required in terms of remembering the steps and the A
proper sequence. Having to consciocusly think abeut each
part of the procedure definitely limits performance;‘ With
practice, the procedure becomes automatic,fand the
performance of the skill is smooth and fluid.

The student also gains declarative knowﬁidge, or
‘knowledge about the action (Wall, et al., 1985) Here theu
student 1earnsrsuch things as the force required to insert
a1l 1/2 inch needle into muscle tis%ue, and the resistance
of skin. o

.Affective knouledge, or feelings about the skill, can,
‘be.a very important factor (Wall, ‘et al. - 1985) . The |
concerns expressed by the studentS@in the study such as

worry1ng=about "stabbing the patient to death" indicate

“the strength of the feelings initiall{»associated with this
'particular ski‘l Field comments that the words "'shot'

. and stab"are associated in our minds with violence, with '
-assault upon another person. If I shoot or stab I hurt the _'
other and so cause him pain" (1981 p. 292) As students |
develop competence in performing the skill confidence and
Self-efficacy'are increased. over time, the cumulative |
| effect of successes can result in a: more stable .. '

vself-concept. on the other hand repeated failures can lead
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to learned helplessness, a state of believingethat one is

. N

unable to do the task (Abramson, Seligman, & Teasdale,

1978) ..

Students also dovelop metacognitive knowledgep»or .
;knowledge of what they are able to do (Wall et al 1985).(X

. This includes knowledge about cognitive processes and ’"w

- strategies to assist in 1earning -the skill:, Metacognitive ?‘
skills involve planning, monitoring, and evaluating, and \\ j>¢
are often used in problem s&lving Situations. An aspect of

- this is the concept of anticipatiqn, or,being able to
/
ascertain what is gOing to happen, or where something will

happen. in relation to injections, ‘the nurse‘anticipates ' N
} .
such thing? as’ tﬁe amount of tissue resistande, possible

movement by the patient and the emotional react;on oﬁ the
S a

patient. T L

N . »

..4/ A central issue in the déVelopment of psychomotor \
el h

' .
skill acquisition is the amoun‘t of practice required in ’

| order to become skilled. A study by Crossman (l959) . !

t

reported—that it took normally coordinated women' one
million trials of cigar making to reach the maximal rate of

| per’ormance. Kotke agrees, stating that it takes that many
. % &

rep%titions to perfect an engram or a “pathw&? .of :

9 ;

interneuronal linkages“ which involves the activation of - N

Taree

i‘huscleé "to perform a pattefn,of motor activity in-a . ‘ L s

=

' 'specific sequence of speed strength and motion" while at

the sane: time,\other muscles are inhibited (1980 P. 553)

H B
c . . . - . : . y -

. f, 1 o . . ‘ ‘ \
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Studies in physical education often include the use of up
to 8,000 repetitions. This need for extensive practice may
explain, in part, the findings of two recent research
studies. 1In a study by ﬁoyd,lMcKiel, and Murphy (1983), it
‘was found that the group that gave one injection to a |
pillow with a buttocks drawn on it did as weil on the first
IM injection with a patient as the group that gave one IM
injection to a classmate. This leads to the question of
whether a difference wgtld havelbeen noted on later
injections. However, in the study it was also found that
the croup that_did not give any injections didunot do as
weli as the groups that gave one injection. A recent study
«by Hegstad-and Zsohar (1986) found that fifteen minutes of
practice\inserting needles into the veins of a simulated
'arm made no difference to performance scores at the'time of
starting an”intravenous on'a persont' Kottke (198olmwould
arque that‘tone trial, no matter>what is involved, would not
make-a difference to performance. %ﬂ o
In nursingy students are expected to master the - G‘
+difficult skill of IM injections after ‘only a few
-experiences;’ The successful students are tnen'allowed to
' give IM‘injections on their own, withoutvsupervision. + This
'_‘reward is somewhat of a double bind; on the one nand -
rstudents feel pleased that the" instructor trusts them to do.‘

well on their own,,and on the other hand, they are very

'anxious about the responsibility of fxnding:the correct

- ° M 0
o . . . Ah
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siée by themselves. Some students recognize the need for
additional practice. The student previously mentioned who
required hypnosis, spent the night before the laboratory
session practicing giving injections to an orange. "I must
‘have given that orange at least 100 injections!".

According to Kotke (1980), she is taking the correct
approach. This supports the need for additional time in
‘the lab to allow students to "play with the meat", until
they feel very comfortable with the wgﬂst action, the force

required, and the technique of aspirating.

gecommendations

The measurement of anxiety (STAI-State and Trait, and
Form B particularly) was useful in identifying those |
students experiencing anxiety generally and in reLation~to
injections. The STAI-Trait could easily be administered at
the.beginning of the term in Nursing 320 to identify those
students who are .generally anxiety-prone. The STAI-State
or Form B could be used with specific injections to follow
”the progress of the level- of anxiety experienced. For
_»those students identified as- being anxious spec1fic
intervention suqh as’coqnitiye reappraisal and‘stressé
;reductionVtechniques'wouidube helpful in assisting them to
‘ funééian more effectiveiy and co'mfortably in the clinié:al '
setting. At the present time, it is in the second year of

the program that the" students begin to spend two days per uiu
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week in the clinical area. Anxious‘students often report
difficulty sleeﬁing the night before clinical experience.

As a result, these students come to theshospital setting
anxious and fatigued. Anrious students are not just
anxious:about IM injections; they tend to be generally |
anx¥ious about performing in the clinical setting.

‘ The identification of students with low self;esteem
through the use of the culture-Free‘Self—Esteem Inventory
for,Adults (Battle, l981) could actually be done in the
first year of the nursingnprogram. Although students vith
"low self-esteem are also likely to be the most anxious
‘ones, the SEI gives additional information as to, the area
of self-esteem that is most affected (general, social, and
pegysonal), and therefore would provide more. assistance in -
developing pertinent remedial programs. Coopersmith (1975)
has outlined sithechniques for building self-esteem:,"
acceptifeelincs as real and support their expression; .
realize.that individuals have different ways of.coping (thef:
instructor ﬁé} have to'teach alternate strategies);‘ﬁeepe
the environment'vell-structured' stable, and oredictable;
Aprovide a model of effectiveness (the instructor needs to 4_
be confident and can share personal coping strategies with
the students to model how to act and to mobilize ]
resourcés), help the students d;veIOp constructive ways of
dealing with | difficulties, and maintain self-respect while
increasing coping'skills (this means giving feedback in -

N
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privacy and in confidence in a manner that indicates
respect and conce;n rather'than rejection or pity).
Nursing instructors could make'use of all these techniques
torsome extent in the clinical area. o

One way to assist the students to cope with the
knowledge component of injections and medications would be
to provide them with a handout that theyccould take with
them to use as a handy reference in the clinical area. The,
use of the IIOS (Intramuscular Injection Ohservation Sheet)
‘rating scale for IM injecticns should 'be slightly modified
(to reflect minor alterations in clinical practice in the
'hospitalsvused in second year). A number of students used
it, especially initially to learn the steps of the
.procedure and the sequencing of the steps. Faculty R
reported that the tool was useful in a551st1ng them to “

- provide detailed feedback to the students about their
performance. ‘Students ‘could also use it as a gﬁide for
self evaluation. »

While self~efficacy as measured by,jorm A dld not
aﬁﬁear to affect performance of injections, it would still
‘be useful to’ administer at selected injections to identify -
éf which parts of the IM procedure were most troublesome, For
: some students the area of concern will be in preparingmthe |
“’,injection, fdr others it is the actual giving of the

..”

injection that causes concern. If these two groups could

’

%?e identified ‘early in the learning process appropnlate

?E E . - - 4 ! =
. . : . :
v © o N . "
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£

remedial work could be undertaken (the type of practice

required by these two groups would‘be very different).
In relation to the teaching strategies used, the

studehts' responses were -generally quite positive.

Additionai time for the classroom content would be useful.

The handout_previously mentioned wouid aiso facilitate the

‘transfer of information. More time also needs to be

' provided in%he laboratory to nractioe inﬁecting the meat.

4 In addition, many students exbressed~a'desire to give‘more )

injections4to‘each other, making use of additional

_injection sites. In<light of the students' expressed

concerns about landmarking for 1njections, some creatite

strategies need to be deveioped for additionai practice of o

this component of the nrocedure.' There is a fine line '1*“,f;

between makiné‘the students‘cautious and careful about the -

risks involved and alarming them to the point that anxiety

is 1ncreased to a detrimental level.: | "_ L ,
The use of the video and;:?e experience of injecting a FG'A

A»peer seem useful to retain. e video tape should be

‘revised, to delete some of the commentary, in a

;demonstration such as ‘this students' attention should’be i

L

’ drawn to only the most important points. ,It.could.be

kY
’

‘fstrengthened‘hy includingaa student asvone of‘the role

—

b

-"models. . . - )

5

Students‘need to be‘made more-aware of the need for i ";

extensive practice, both of drawing up medications, and the

€ .
AL
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injecting of them, and be provided with equipmént“to
" 'practice at home. Although this was mentioned in the
Labcratory session, many students were unaware that they
could take:. 'equipment home. Some st:dents actually e
purchased equipment'from a drugstore and practiced on a
variety of inanimate objects at home.

| The giving of injections to patients in the clinical
area presents many problems. Often it is not the best
situation for students tq be trying to learn,new skills;
The‘instructors do attempt to keep the learning situation
'as-simbie and’ as predictabie as possible. fhe.studlnts
ekpressed concerns about the experience of iearningﬁto give
injéctions points to the need for increased-sensitivity on

the part of the instructor to assist the students to

“discuss their feelings. o .. I i-v o

) : . . C v . .
Students are very afraid of making a terrible mistake

and - instructors may give the ‘impression that making‘a .

X

mistake is not acceptable under any circumstances (Blainey,.
1980) This is one of the dilemmas in any practice -
,1pro£ession; tneestudent_is~not allcwed>toimake;any mistakes '
because 'the "sa'fety of the patient is at stake. Mistakes. |
}lthat are made need to be handled carefuliylin order that”

b'the student is not. devastatéﬁ by them, The @tudent can‘ o
Llearn that a mistake can be’ turned into a constructive i»lv-i,’

. .learning experience. S . L e sy

s . . N . ) . . R LI PR
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Implications of the Study for Nursing and for Future

Research

Evaluation of Triangglation. Given the lack of
knowledge about skill acquisition in nursing,
triangulation, or the use of several different
nethodologies in the study of'IM injections was extremely
useful. The data obtained through the observations and
’interviews added to the richness of the findings’and led to
a greater understanding of the research topic. The
investigator was 1mpressed with the willingness of the

'students to-share their feelings and ideas. However, the

*
Ias

interviews may -have served as a form of intervention, and
therehy had a treaﬁhent effect-on variables such as
:anxiety, self—esteem, and self-efficacy: ‘This could be
'seen :s a limitation of the study. | 4 i
The qualitative aspects of this study have been used
to illustrate the quantitative measures, as‘yell as to
prOVide a'description of the experience of learning to give p
- an 1ntramuscular injectlon from the perspective of the |
istudents. This descriptive material adds to the small hody
of . knowledge currently available about the acquisition of
psychomotor skills in nursing o :‘ h ’ : ijga:

':‘,Im lications f

Nurs_n Educ ticn While ‘the results f

group of’students, they could serve to raiSe the

consciousness of all nursing instructors in appreciatingl " ,'H‘
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the range of studentjresponses to learning this invasive
skill. The findings‘related~t§*responses are congruent
with those found by Field (1981) in her study of students
and graduate nurses. For example:

I am torn between the benefits, of the

injection and my own fear of pain. As I

stand there I experience ‘the pain of past

injections I have received and I add this

pain td the reality of the mow. I am - , «

afraid of my hurt and I reflect this on

the other. (p. 293)

"For most of the students in this present study, having

the opportunity to discuss their feelings and concerns

gbout injeﬁtions was viewed as heIpful One or two )
e |

students found that talking about injections caused them “to

think about how they really were feeling and served to

increase their apprehension about the procedures Jw

' Based on the: study several suggestions regarding the

teaching of IM injections can be proposed. Before

beginning the teaching of the skill, an opportunity should

- be provided to allow students to discuss past experiences

with injections and what %?e procedure means to ¢hem.4h!his

will serve “to. increase the instructor's senSitiv1ﬁy to

? : B -
"where the students are at" L ' N o

”

b
While with other skills the . instructor must prov1de e

the "set to:learn" qr ‘the. desire to iearn the skill given v

the importance of injectioms in’the minds of the. stndents,.
little needs to be done in- terms of motivation.ﬂihOWever,

the provision of an. accurate odel of. what is to. be done is

/\

P
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useful at this stage. Videotaped demonstrations are
particularly helpful in providing an example that students
can watch séveral times during the learning process. The
use of instructors and students as role models can add to
the power of the role nodeling. ‘The demonstration needs  to
be simple, with only a few fnportant.gues being mentioned.

‘Students' attention must be focused on the procednre rather
than:on thefresults; The demonstration would show the
procedure from start'to finish;dand ﬁould include a sample

o
- of interactions’with a "patient". The students should be

left with the feeling that it 1g~possible to learn the .
Sklll. The observation ofothe model serves to form a
mental imprint in the students' minds i?d this results in
the beginning formation of the motor plan. At this point
, the learners need to be forced to internalize the plan by
' focusing on what they will look 1like while performing ‘the
skill aqp what it will feel like to insert the needle into
the muscle.-. ) ’
- The learners then require time to attempt the skill;'
‘A vaﬂ&ety of useful simulations are- availghle.( Students -
_need'time’toa"play" at this point until theg/have the: N
'feeling of the wrist action, the forcé requircd to- inser
: the needLe, how to aspirate, inject the medication, and

w1thdrav the needle. Students are to be encOuraged to

tpractice numerous- repetitions with the simulations until_'

Sthey feerl confident and have gained a feeling of how the’

DAV . ‘ : 8 ‘
) . ) Lo . I 4

.- -



‘fylil)f Instead the learners need to examine the results

?and determine°why the results occurred (what was right. or

) lower anxiety levels and to increase self-esteem.
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skill is to be.performed (Pease, 1977). It is important
that instructors assist the students in learning how to
evaluate and interpret feedback in order to make decisions
about the next attempt. The most useful focus ofnthe
feedback is on the kinesthefic feelings of the performance
which can then be .evaluated against.the,motor plan. Pease
(1977) has emphasized that "every result...is the resuit of-
performance" and instructors and learners both tend to f"
forget this. and act in'anaemotional way about the'resufts
(e.g., "Good‘ Mary". and "That's better, sﬁéaﬂﬁ ) (p-

: .
o~ :

wrong about the gérformance) (Pease, 1977) The students
must then have an’ opportunity to attempt the skill again.

The instruotor encourages the students to describe what was

'right and wrong about the performance, thereby foroing the

1earner to attend to the feedback._
In the ‘clinical setting the instructor needs to allow
more opportunities for the students to focus on the IM -

procedufg(;nd\their own feelings and. not be expected to |

'also deal .with the patients' concerns:"Efforts on the parti'
of the. instructor to make the clinical situation as stable -
-as possible are useful. Nursing instructors can make use‘

. of previously mentioned techniques' to ass1st students to

i g -

.

"i Further Research.' Given both the |

'.qualitative and quantitative results of the study, further
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research is indicated. Exploration of the experience of
o &
learning to give injections needs to be attempted with

other baccalaureate, diploma, and college nur51ng students
to more adequately develop the constructs involved. -Phis

‘approachfeould then be expanded to other professional

[ <

. student groups that also -learn to give injectlons‘

,‘!'°( istty, medic1ne and medical laboratory sciende) The

4
question to be raised is whether or not other students, ;

’

t ,g1v1ng other types of injections, experience similar«

n

o feelings and concerns as nursing students do with IM

1njections. ' It would also be interesting to compare the

.,teaching strategies used by other professional groups.

v'\‘:

N

. The development and evaluation of specific procedures
for assisting students to deal'w1th high‘anxiety‘and low |

"s f-esteem seems like a worthwhile endeavor from the point
of view of the indiv1dual students involved. Also by
teaching nursing students a varietyvof practical'coping,

techniques they~can’in~turn,-teach the technique to

-

£

patients who may be experienc1ng anxiety and low

self—esteem.~ ,f"\e-‘ _ . _ ,
Although the results of the manipulative dexterity

tests did not appear to influence early performance,_oh;

f P
further investigation nay be warranted Perhaps this F
‘) particu;ar group of students is more or lesF dextrous than

other groups might be._ Further assessment of the use of

GATB (1970) tests with nursing students, students in other

.
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professional disciplines, and with’experienced graduate
nurses is needed to determine the usefulness of these tests
in assessing manipulative dexterity.‘ Other dexterity.tests
could be examined and tested to determine if any are more
sensitive to theitypes of dexterity requireu in nursing.

, The Dreyfus Model of Skill Acquisition (cited in .
Benner, 1984) could be used to further identify thev

progression of skill development (u51ng IM injections as
J .

one example) as nurses move through the leveis from novice:
to:e;pert - S '.

The findings of this study with respect to the
teaching and learning of intramuscular injections can be
considered in 1light of the broader topic. of psychomotor

_ skill learning in nursing. When studies such as that of
;e-ﬁoyd anc Contrad (1981) have identified that new gracuates
~and. evén~graduates with some work experience evaluatec
athemselves as being unable to perform basic nurSing Skllls
to an acceptable COmpetence level, nur51ng education
programs need to be carefully examined with respect to the .
philosophy regarding the importance of skill. acquisit;on
" ‘and’ to the current strategies used in the teaéhing of
psychomotor skills.,_g 1 . ¢ v |
“ In this stué§ A; attempt has been made to describe the
L learnina of a complex nursing skill that of intramuscular
injections, from the point of view of a group of -

baccalaureate nursing students.‘ Some examples.of

v

G
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individual experiences have been inciuded In the teaching

of this partiéular Sklll it is necessary to keep in mind

the way each 1ndividual will experience the situat;on. S

"Every nurse begins the act of giving an injection With her - -
E SR R

_own past and her own expectations of the future. Each @
p .

_\ 1njectlon is the nurses's own persej?f\gi€ﬁitton*\gnique to

her" (Field, 1981, p. 295).

. .
h -
. . A . ..
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APPENDIX 1

/ ,
Informed Consent Form .
Title of Project: Psychomotor Skill :Acquisition in
Nursing: I@tramuscular Injections
Investigator: : 'Rene A. Day, R.N., M.Sc.
. X Provisional Ph.D. Candidate

. Department of Educational Psychology
v University of Alberta
5=114G Education North
Edmonton, Alberta

T . Phone: 432-6430 (for messageés)
¢ , 437-2488 (after 6:00 p.m.)

N,

Purpose of the Study: This project is designed to identify
) the phases and strategies involved
in ‘learning a psychomotor skill (IM
injections), as well ‘as factors that
may affect the learning and
performance.

¢.

' procedures: * * ). Tests of anxiety, manual: . _

“ - - ' ,dexterity, self-esteen, and ; . -
‘self-efficacy at selected : :
intervals. _

, - -

"2,;Tape recorded 1nterv1ews X 3._'

A Lo '3:'°bservations nade during o
\a' ~ classroom lecture, demonstratlon,:ufk i
and laboratory practice._;“ S

Knowledge test. H]ffﬁ*_'“‘*; ?f*t}of

,5\\Evaluation of preparlng and SR
. giving IM injection: #2° andv#3,- '
. j Q and a final.injection occur,1ng~'
v C during the last two weekf

' z term : B -

T



s

Consent:

;:IhﬁeStiga#Oﬁ i

A\ . 280

s

' Time involved: - Approximately 90

minutes of out of class time. -, °
o ' o '?,
I consent to taking tests of’
anxiety, manual dexterity,
self-esteem, self-efficacy, and

. knowlédge of -asepsis and IM ‘

injections.

-

I consent to be ihterviewed, and to

have the interviews tape recorded.

I understand that‘my name will not

~ be-disclosed in any reports, and

" that at the completion of the

project, the audio tapes will be

_erased.

I am aware that I may withdraw from

. the study at-any time, without
penalty. Further, I understand that

neither my participation or

‘non-participation in this study, nor

- my withdrawal from the study, will

in any way affect'my grade in

. Nursing 320.\

'fgight Handed

,ZI D- #]“f"‘a : ;dfl - ’; _

EName (print)

I have had the. opportunity to ask _
questions. My questions (if any).

have been. satisfactorily answered* N

Aﬂgﬁéfﬁ Handed,

signature - . -~ . Date




Name

T

-

D.

APPENDIX 2

. Interview #1

Date

#

Have you éver'given an IM injection, or any type of

1.
injection?
_ Yes No_-
Description:-
2. FINE MOTCR ACTIVITIES
a. knitting " .crocheting ‘needlework__-
sewing_ " model ‘building pldying piano_-__
other'musical instruments
puzzles - typing other ' '
’ A . ' r » ‘ . ° A ‘ \ ’
b. 'Amount of time involved on regular basis? =
Ve e Degree of proficienzy - 1eve1¢attained?'
f) ¢ ’ . ;’ ‘ ’ ! .
3. GROSS MOTOR ACTIVITIES o
h a.” baseball' basketball farm work !
2 hockey racquet sports e
" j“i‘;SQimming - volleyball _ /.oﬁher :
SR vi" N ey L 3
_*’B. ' Ampunt of time involved on.a regular basis?
.4’ ,‘)n > ﬁ x . ‘\u o o ~ " | ' k4 \u N - . hd
\ * ',5 e > ' e h ‘ : . ﬁ b
: Y B e . S e
” ‘.t“ ‘."‘ o ’ ‘ - .. LN
[ ‘,““i_bfv _'v' 3} .o ot RS X . , ®
'~%Mff} ) : " 281 .0 I v .
Ret! o e 5
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, o /
. c. Degree of proficiency - level-‘attained?

4. SELF DESCRIPTION OF MANUAL DEXTERITY AND COORDINATION

‘a. " In relation to manual dexterity and coordination,
how would you describe yourself (in.a word or
phrase)? : ,

,p.,-How would you'ra;e yéurself - UNSILLF&L‘- SKILLFUL?

%

S U 2¢. 3 4 s
unskillful ot : skillful
. b ' :
AND,\ : . ‘ ] .,, i
R S 2 . 3. 4. B
. .not.at . somewhat moderately . very. = extremely
“all | ‘ o o +,good good -

?
o A LIRS

¢. Comments, examples:

SELECT A PSYCHOMOTOR ‘SKILL LEARNED IN THE PAST
e . o :

fﬁkample . . . ' L

. ’ e ' .
. 0 o . . 0
< o
o

- ;‘ ) * ’ e, . . . o *

5.- Recall the*PHASES in past psychomotor skill learning.
For example, learning a poem: beginnjng, middle, late
phases. - ' C i ' -



6.

not

\ -

Identify LEARNING STRATEGIES used 1A the past. ’
(eg. learning a poem) i
|
Self description of the usual DEGREE OF ANXIETY
experienced when faced with a new learning task.
1 C 2 3 4
at all somewhat moderately so very much so
‘ o . Ve

v N

}

Self description of ANXIETY re:” IM INJECTIONS

Circl:zﬁhe number which best indicates the level of

anxie anticipated during each of the listed steps of
the intramuscular injbction procedure:
. \\\ M
S = o . v
@ N d e
o e r
, A n r Yy
e s a
C o t M
' k A m e u
t e 1 c
w Yy h
T A h
¢ ! , . 1 a S S
1 t o o
1. Calculating'the'dosage' 1 2 3 4
2. Drawing up the medication 1 2 3 4
into the syringe o
3. Preparing ‘the patient for 1l 2 3 4
the injection A . -
' 4. Landmarking (finding) the 1 P 3 4 .
a appropriate site for the‘ .
injection '
5. Placing the needle into 1 2 3 -4
' the patient : ;
6;‘“Injecting the medication 1 2 | 3 4
7 _Preparing and giving the 1 2 3 .4

injection WITHOUT supervision

-



10.

11.

unabl
to do

b.

' - e { \\\; N ’ Q .
Self description of LEVEL OF SELF-ESTEEM generally (how
they feel about themselves). p
1 2 -, .3 .4 5

low . o high

Self description of LEWEL OF SELF-ESTEEM in relation to
IM injections.

1 2 " 4 '5-
low _ high

-

SELF-EFFICACY - generally able to do most things at
university, in nursing, in the past.

e 1 2 3 4 5 6 . 7 8 9 10

low high

Comments

284
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SELF-EFFICACY in relation to IM INJECTIONS.

on the following rating scale, circle the number that
best describes your own assessment of your ability to
perform each task, at this time. 1If you are unable to do
any of the tasks, mark an "X" under that column.

unable
to:do low ' high
1. Calculating the
dosage ) 1 2 3 4 5 6 7 8 9 10

'

2. Drawing up the _
medication into 1 2 3 4 5 6 7 8 9 10
the syringe

3. Preparing the = . v .
- patient for the o 12 3 4 5 6.7 8.9 10
injection T ‘ '

4. Landmarking (finding)
the appropriate 1 2 3 4 5 6 7 8 9 10
site for the '
injection:

5. Placing the needle 1 2 3 4 5 6 7 8 9 10
into the patient oo

6. Injecting the 1 2 3 4 5 6 7 8 9 10
medication | : .

7. Preparing and
giving the injection ,
WITHOUT supervision 1 2 3 4 5 6 7 8 9 10

' b. OUTCOME EXPECTATIQNS? : ) v
c. Comments

Any FEELINGS, CONCERNS, about giving injections? Personal
experience with receiving injections? Have you seen any IM

. injections being given? = Is the skill of IM injections any

different from the other skills you are learning this year?
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¢
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APPENDIX 3

Interview #2

.Name Date
I.D. #
j’j

1. Any thoughts from the last interview? !
2. Comments on Jan. 24th experience? - Injecﬁibn Day.

a. Class?

b. Lab - preparing and injecting the meat?

e. Lab - video?

d. Lab - injecting a peer?

N

3.

Comments on Injections #1, 2, 3, with patients?

’

a. T&pe/age of.patient

b. Reaction to age of patient

286

PR 4
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c. Parts of the procedure
d. Reaction of patient
eé. Reaction of student

f. Reaction of instructor

~4. Phases of learning IM injections?

-~

. Strategies used in learhing»IM injections?



'APPENDIX 4

Interview #3

Name - Date

I.D.# TOTAL # of IM's given

SiTES used and # of each

1. Summary of psychomotor skill learning:

a. What was the hardest part of IM procedure to learn?

b. What was the easiest part of IM procedure to learn?
0 . )

c. What was the most useful strategy in learning IM's?

d. What was the least helpful strategy in learning
IM's? o

-

2.. CONFIDENCE in preparing and administering IM injections
on your own: : _

4

a. PREPARING:

1 2 3 4 5 6 7 8 9 10
low ‘ - high

b. ADMINISTERING:

1, 2 3-. 4 5 6 7 8 9 10
low high

“ c. COMMENTS: |

’ : i 2

3._ Circle the number that best describeg how skillful you '
“ are at preparing and administering IM injections. '

a. PREPARING:

1 2 o3 4

-,. ) ._ “ 5 i .
F unskillful o IR " .  skillful
1 2 3 a4 s
not at . somewhat moderately very good — extremely

all: ‘ s :

.good

. 288
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b. ADMINISTERING: “ N
1 2 3 4 5
unskillful ‘ skillful
1 2 3 a 5
not at somewhat moderately very good extremely
all good

c. COMMENTS: . g

circle the number that best describes the level of
anxiety experienced during each of the listed steps of
the IM injection procedure. ! ‘

a. Calculating the dosage 1 2 "3 4
b. Drawing up the medication 1 2 3 e 4
"into they syringe

c. Preparing the patient for 1 2 3 4
the injection '

d. Landmarking the 1 2 3 4
appropriate site for the -
injection : -

e. Placing the needle into 1 2 3 4
the patient

2 C ,

f. Injecting the medication 1 2 3 4

g. Preparing and giving‘the 1 2 3 4
injection WITHOUT
supervision

Self description of LEVEL OF SELF-ESTEEM GENERALLY.

T 2 3 4 5 .

low : : < o high
Self déscription of LEVEL OF SELF-ESTEEM 1n relation to
IM injections. ‘ :

) 2 .3 4 -5
low.: i v . L - high



—"

injection WITH-

| / - 290
Self description of SELF-EFFICACY (able to do most

OUT supervision

. b. OUTCOME EXPECTATIONS

things in nursing).
unable 1 2 3 4 5 6 7 8 9 10
« to do low , high
Self description of SELF-EFFICACY in relation to IM
injections. ’ '
a. On the following rating scale, circle the number
that best describes your own assessment of your
ability to perform each task, at this time. If you
"are unable to do any of the tasks, mark &an "x" under
that column. o
unable : ) , _
] to do low . Migh .
Calculating the -1 2 3 4 5 6 7 8 10
dosage
Drawing up the 1 2 3 4 5 6 7 8 9 10
medication -
into the syringe v .
Preparing the - L 1,2 3 4 5 6 7 8 9 10
patient for the =~ ‘ X
injection o
Landmarking the 12 3 4 5 6 7°8 9. 10
appropriate - .
site for the R
injection 3 S
: o . e r L
Placing the .. 1 2 3 4 56 7 8 §®10 * 2
needle into < S I SR
the patiént - , . o S, %ﬁ?'
. R S T
Injecting the - 1.2 3 4 5 6.7-8 9 18 .
medication ’ : . -y
Preparing and = _ 1 2 3 4 5 6 7 8 9 .10
giving the ‘ ‘



#

291
A N
9, Differences between giving first IM to a CHILD versus
ADULT? . o .

10. sSummary (any feelings, concerns about IM injections?)p}



APPENDIX 5

This page has been removed because of the

unavailabilty of copyright permission

EN

Self-Evaluation @Guestionnaire
Developed by C.D. Spielberger, R.L. Gorsuch and R. Lushene
{1970) Manua - .
Palo Alto: Consulting Psychologists Press.

" 'STAI Form X-1
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APPENDIX: §

' This page has been removed because of the

f

unavailabilty of copyright permission

Self-Evaluation Questionnaire -
Developed by C.D. Spielberger, R.L. Gorsuch and R. Lushene
(1970) ] .
"\Palo Alto: Consulting PsyChologists Press.

STAT Form X-2 ’ . \\



APPENDIX 7
5 ’ L]

This page has been removed becalise of the

gnav;ilabilty'bf'cbpyright permission

’ : .
¥ 'SelfZEvaluation Questionnaire

t

fDeveloped by-C.D. Spielbérger, R.L. Gorsuch and R.'Lushene
(1970) Manual for the State-Trait Anxiety Inventory.
s+ Palo Alto: -Consulting Psychologists Press.

~

<

" STAT Form X-1 adapted for use with injection?
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L3 2 , ! L] “ ,\'-' 6 “ - ! . !
S APPENDIX 8 . . .
! ! ’ #
COMPLETE THIS FORM I%yEDIATELY AFTER4¥OU‘HAVE GIVEN AN
SCULAR INJECTION. _ Y- v .
. ’ \ . X ’ » y
@ -“; : Lo /
SRS : FORM B . ’
ot : o IM Injections 1 .
« b - . : q '
Name g . . Date »
I.D. # ‘e ‘ A
. hd T ."y . " ) . . ﬁ

circle. the number which best indicates the level of anxiety-
experienced during each of the listed steps of the -

intramuscular injectionvprocedure. » )
. e o o . M .
i 4 : 0 ] \Y
° t R ' e e
¢ N e r
) & st e y
( t S a “
: - ' o t. M
- : A m e u
- t l cu
w Yy h
- P.A h
- ) 1 a S S
‘ 1 't o o
‘1. 'Calculating the dosage 1 2 R 4
2. Drawing up the medication 1 ’ %i,ﬁjp 3 4
~ into’the syringe ‘ : ol
3.  Preparing the patient for 1 2 3 4
' the injection » : ' T
4. rLandmarking the appropriate, 1 2 -3 4
site for the injection ' : ' :
5. Placing the needle into the 1 2 3 4
‘ patient . :
6. Injecting thevmedication L 1 2 3 4
. . N ,‘ . l_' ) ’ Lo v? ’ - )
7. Preparing and giving the. P | 2 3 4
+ injection WITHOUT supervision N
. 3 ) ' dn \
' - ) ' N
ey
&
& e , 295



APPENDIX 9

KNOWLEDGE TEST for the Research Project

. 9 . )
Psychomotor Skill sAcquisition in Nursing:
Intramuscular Injections

INS?RUCTIONS: ”

1. PRlease answer all questions on the computer answer sheet.

2

2. The answer sheet may be filled out in pencil or pen..

-

‘3. Place your name and I.D.# on’fpe\compute;fSﬁswegwsheet.
. . - N~ -

4. Please do ndt write on thg/ékaminatioh booklet.

Please be assured that your score on the test will NOT be
counted towards your grade in Nursing 320..

This test was developed by:
Sandra Boyd ; s

Elaine McKiel
Jaci Murphy

296
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A}

Questibns 1l and 2 pertain to the following medication card.

Mr. James Orem
621986
61 Years Dr. Em

>
Gravol 50 mg. I.M. p.r.n.

The information on this medicatigh card is:

complete for drug administration

lacks information about the drug

lacks ififormqtion about the frequency of administration
~lacks informalion about the route of administration

SWN

Given that the information on this medication card has
been transcribed gorrectly and completely from the
patient's chart, e "rights" which are demonstrated
include: ’

a. right drug

b. right dose )
c. right route

d. right doctor

1. a, b, ¢

2. a, c
3. b, d
4., d only

5. all are correct
®
The "right technique" in administerings an intramuscular
medication is demonstrated by: o ° Vs

1. mapping the correct site for an ¥njection

2. teaching the patient about the purpose of the drug

3. checking the amount of drug in the syringe with the
medication card

4. completing 3 identification checks prior to giving the

. drug » ! ;

To administer this drug to Mr. Orem who is an average
sized adult; you would choose a needle which is:

a. number 22 gauge

b. number 25 gauge

c. 5/8 inch long :
d. 1 1/2 inches long

1. a,

c
2. a, d
3. b, c
4., b, d



6.

Additional supplies necessary for this 1njection would
include:

alcohol swabs
a medication tray
a 3 mL syringe
. a bandaid “

Q00

. a, b, c
. h, ¢
b, d
d only
. all are correct

To prepare ah 1ntramuscular injection from a multi-dose

— ication vial, the correct sequences of steps is to:
P

~s

20U

.

5. all are correct

he medication from the vial

eject any a from the medication in the syringe

. cleanse the p of the vial with an antiseptic swab
inject air in

of drug to be given
1. ¢, d, a,

2. 4, c, a,
3. ¢, a, 4,
4. b, ¢, 4,

P ODODUD

Of the following pi.ctures, ase;‘lc technique is
demonstrated in:
a.

l. “a, b, c .

2. a, c
3. b, d
4. 4 only ! .

the vial which is equal to the volume

298



10.

4. avoid touching the sc1atlc nerve

299

Which of the following muscles can be used for. an
intramuscular injection?

deltoid

vastus lateralis
gluteus medius
latissimus dorsi

Qa0Ue

1. a, b, ¢

2. a, c

3. b, d

4. d only

5. all are correct

. Select the drawing which demonstrates a correct site for an

intramuscular injection.

N

The main reason for selectlng the correct site for an
1ntramuscular injection is to:

1. avoidepuncturing a blood vessel
2.. avoid injecting into adipose tissue
3. inject into the thickest portion of the muscile

/

t



11.

12.

13.

c. exposing the injection area of his body only

Supportive care for Mr. Orem who is apprehensive about
receiving an intramuscular injection could be prov1ded by:

a. drawing the curtains around his bed prior to giving the
medication

b. explaining the reason for administering the drug
1ntramuscularly

d. describing all the side effects of the medication

1. a, b, c

2. a, ¢ : :
3. b, d '
4., d only.

5. all are correct

Information about a medication should be given to Mr. Orem
when:

1. he requests the information

2. the physician asks that Mr. Orem be informed

3. it is known that he will be taking the medication at
honme

4. he appears ready to learn about the medication

Trauma due to an intramuscular injection can be diminished
by: .

a. inserting the needle at a 45 degree angle

b. applying pressure to the injection site after with-

drawing .the needle.

c. injecting the solution quickly

d. having Mr. Orem wiggle his toes prior to inserting the
needle

1. a, b, c

2. a, ¢
30 . bl d
4. d only

5. all are correct

Following administration of the intramuscular injection.to
Mr. Orem, -important nursing activities include:

a. ensuriné a comfortable patient position.

'b. observing for medication effects

c. eliciting further patient questions == = &
d. -inspecting for the injection site o O
1. a, b, c : , :

2. a, c. ' ‘ .
3. b, a4 ‘ ‘ -
4. d.only

- T all are correct



15.

le.

correctly to avoid:

a.
b.
c.
d.

mechanical injury

use by unauthorized persons

cross-infection
medication errors

l. a, b, ¢

2. a, ¢
3. b, d
4. d only

5. all are correct

301

Used injection equipment and supplies should be handled

Appropriate chart&nq of the 1ntramuscular 1njé2tlon for Mr.
Orem would be: ' .

a.

b.

Feb. 17 1230 Gravol

S. Smith, B.Sc.N.
Feb. 17 ~ 1230 Gravol
nausea.

S. Smith, B.Sc.N.
Feb. 17 1230 .Gravol
nausea.

' S. Smith, B.Sc.N.
Feb. 17 1230 Gravol
given for nausea.

S. Smith, B.Sc.N.

i. a, b, c
2. a, c
3. b, d
4, & only

5. all are correct~

50 mg. I.M.

student, U.

given for nausea.
of A.

50 mg. (L) gluteal area given for

student, U.
59 mg. I.M.

student, U.
50 mg. I.M.

‘student, U.

of A. ,
(L) hip given for

of A.
(L) gluteus, medius

of A.
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APPENDIX 11

Scoring‘ Manual for
Intramuscular Injection Obgervation Sheet

Developed by Boyd, McKeil & Murphy (1983)
‘ Adapted for use by R. Day, 1985 '
‘ . )
1. Check medication card with chart or doctor's order
" sheet.

-

-

CHECK If the student:

1. Yes - checks the card with the physician's order
o - checks the physician's order (in situations
where no card is used) '

No - if the above step is omitted

2. Checks time when last dose given.

2. Yes - checks the Progress Notes for the -last dose
given ‘ A

- if this is a one dose injection it is still

- necessary to check the Progress Notes

No - if the Progress Notes are NOT checked
| ’ . } ‘ e ’
3. Washes hands.

3. Yes -~ washes her hands before preparing injection

No - does not wash her hands

4. Cleans tray (ianvailable),‘

4. Yes - washes the tray or cleans it with an alcohol
: swab -

No - does not cleanse tray
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5. Assembles materials: tray, alcohol, swabs, needle,
syringe, medication, card or chart

5. Yes - organizes all of the equipment needed: tray,
alcohol swabs, syringe, medication, card or
chart

No - misses one of the pieces of equipment
*Note: this is an organizational step

6. Selects appropriate~size needle and syringe.

6. Yes - selects a syringe size appropriate to the
. ' amount of drug
° . - selects a #22 - 1.5" needle which, is
considered standard
- selects a #22 - 1" needle if the patlent is
thin or small in size (needle approprlate
- for patient) - ‘

selects a needle and syring other than
indicated above (one that is not appropriate
for patient)

No

7. .Attaches needle to syringe wittout contamination.
CHECK If student:

7. Yes - leaves the plastic cap on the syringe until
-after the needle is opened
- touches the hub only minimally, to secure the
needle and/or remove the cap .

No - exposes the t1p of the syringe hefore she is
ready to attach the needle
- touches the needle hub grossly
- touches the needle in any way
- places tHe -syringe and needle on the tray
without the protective. cap L
~ breaks principles of asepsis in any other way

. A

8. Checks medication with card or chart.

8. Yes -.checks the medication labeL, for right dose
and drug, with.the card or chart

No - does not make this check



10.

11.

12.

Cleanses top of vial with antiseptic (if applicable).

9. Yes - cleanses- the top of the vial with an alcohol
swab v
- maintains sterility after removing the -
protective cover on the vial, but does not
, cleanse with alcohol -

No - omits the above step
Injects appropriate amount of air into multiple dose
vial (if applicable).

10. Yes - injects an amount of air eqﬁal to the amount
: . of drug to be removed, into the vial

No - omits this step

- injects an amount of air into the vial, not
equal to the amount of drug to be withdrawn

Removes medication lodged in head of ampule (if_

appllcable)

11. Yes - removes medication lodged in the head of the
ampule using any method
No - does not remove drug from the head of 3gpule
- | ’ .‘ » (:
Opens ampule correctly.

- 12. Yes =~ epens the ampule-away from her body so as not

to contaminate the top of the ampule

- protects her hands by wrapping the ampule
with something clean or sterile

‘= does not protect her hands

- uses an ampule opener

- files or does not file the ampule

'No -‘contae}nates the ampule while opening it

306
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13. Fills syringe and gets rid of air bubbles.

: . Q
CHECK If student: -

13. Yes - removes the air bubbles by:.-
- drawing back on the plunger and ejecting air
space
- tapping the syringe barrel with her flnger
- tapping with a pen is accepted but not
encouraged.

No - does not remove air bubbles or air space from
the syringe

14. Measures dose accurately.

14. Yes - draws amount of medication into the syringe
equal to the amount ordered

Not*‘ draws an incorrect amount of drug into the

w ¢ syringe (either too much or too little)
\h‘ ‘ ‘ : ra
15. Avoids contamination of syringe plunger.
15. Yes -~ touches only the barrel, the tip of the

plunger and that part of the plunger v151ble
before the plunger is drawn back

No - touches the part of the plunger that goes
inside the barrel
16. Protects needle from contamination.

16. Yes - does not contaminate the needle in any way
other than accepted in step #7 . -

No -vcontaminates needle by touching w1th flngers
o an object, placing it on the tray without:
o the protective cover, or any other way



17.

18.

19.

20.

21.
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Checks amount 1n syringe with medication label and card
or chart.

17. Yes - rechecks the amount of drug in the syring,
with the card or chart, before discarding
the vial or ampule

No - discards the empty ampule -or vial without
making.this check ;
- replaces the multidose vial without making
this check

Places ampule or vial in appropriate place.
18. Yes - places the multidose vial in the fridge

discards used vials and ampules in the
container flor glass

. No

throws used ampules and vials or partly full
“"vials, in the regular garbage can
leaves the vial or ampule on the counter

4 ’

Takes all necessary equipment and med card (or chart)
to bedside. .

Y

19. Yes - does not need to return to the med. room for
one‘€f the articles listed in step #5
. “ 7

No . - forgets one or more articles - ~

Asks patient to identify himself
20. Yes - asks the patient to state his/her full name

No - does not ask the ‘patient to identify himself‘

SR
" e
s

Checks I.D. bandfyith“ned caxd'o: chart.

s

CHECK' If student-

21, Yes g'checks the I. D. bracelet with the card by

*  aligning them and assuring they are the same

= checks the I.D. bracelet against the. -
‘patient's ‘identification addressographed on
‘the Doctor's order sheet, and assuring they
are the same

) -

: No - omits this check



22.

23.

24

25.
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Explains puipose of injection to patient. )
- -+ \

22. Yes - expleins the purpose of the injection in one
~ sentence or more’

No - mekes no explanation to the patient

Provides privacy for patient by drawing curtains and
avoiding unnecessary. exposure.

-23. Yes -.draws the curtains

- exposes the site enough to v1suallze the site
adequately

No - does not draw Curtaihs_
- exposes patient excessively

Maps appropriate site, ‘using one method correctly.

. 24. Yes - maps the site using at least one method

-correctly
No - does not map
- maps incorrectly

Cleanses site with firm pressure and c1rcular motion
from center out.

" 25. Yes - cleanses site w1th a firm pressure anﬁ 53&

'Qﬁ‘
'

ffﬁ' No

circular motion from centre out *

'No - does not cleanse the site

Maintains swab in'accessiﬁie,position.-

26; Yes - holds swab between fingers.
places swab on buttocks
keeps 9wab within easy reach .

does not place swab within easy feach before
injecting solution




27.

28.

29.

31.

32.

Grasps skin in preparation for injection (either
bunching or spreadlng)

27. Yes

No

~ spreads skin for average or heavy patient
- bunches skin for thin person

-~ does not do the above

Facilitates relaxation of muscles by patient.

28. Yes
No
Informs
CHECK
29. Yes
No
Inserts
30. Yes
No
Inserts
31. Yes
No

Avoids contamination of needle

32. Yes

No

- asking patient to turn toes inward and/or

- asking patient to take a deep breath and/or
asking patient to perform another relaxation
method (e.g., wiggling toes)

- does not faciiitate.relaxation

patient that she is about to give injection.

. If student:

- indicates to the patient, in some way, that

she is about to give the injection.

- injects without warning the patient

LY

needle at 90°

- inserts the reedle at a 90° angle

- inserts the needle at an angle other than 90°

needle quickly.
- i;jects with one swift movement
fails to puncture.skin

jabs more than once
does not inject quickly

/during injection. .

- does not céntaminate needie

- contaminates needle by touching it,

‘puncturing twice or any other way

310
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33. Pulls back on plunger.

33. Yes - aspirates by pulling on plunger before
injecting drug

No -~ does not pull back on plunger

34. Maintains control of syringe.

» 34. Yes - controls syringe and prevents it from

wobbling
No - allows syringe to wobble '
35. (If no blood appears) injecﬁs medication slowly.
35. Yes - assures that there is no blood in theisyringe
- injects drug slowly but evenly
. No - injects bloodcknto patient

injects quickly - \
injects unevenly

36. Removes needle at insertion angle.

36. Yes - removes needle at the same angle (90 ) as
insertion -t

No - removes needle at any other angle

37. Massages site with swab’.

37. Yes - massages site with swab, or applies pressure,
or gently wipes the site, dependlng on drug
and the situatlon )

No - does not massage,_or'apply pressure, or wipe
the site



38.

39.

40.

41.

42.

4.3 -

" Replaces card into_coirect slot.

Leaves patient comfortable.
CHECK If student:

38. Yes - leaves the patient comfortable by covering,
re-positioning, opening curtains, rolling
up bed or another means

No - leaves the room without providing comfort
measures

Disposes of equipment correctly.

39. Yes - places the needlg and syringe in the "Shaprs"

container or other designated location
cleanses the tray, if used, with water or an
alcohol swab

returns the tray, if used, to approprlate
place

No neglects to do any of the above

Washes hands.

40. Yes - washes her hands
No - does not wash her hands

Uses card‘or]chart to record proc&dureh

41. Yes - records injection using care of doctor's
order sheet .
_ No = does not use card or chart

Charts procedure accurately (time, drug, dose, route,
site, purpose, signature,'B Sc.N. student U. of A.)

42. Yes - records the procedure according to type of -’
- procedure and policy of unit

indicates time, drug, dose, route, site,.

purpose signature ‘and B.Sc.N. student

.U. of A

No - records on wrong sheet

omits. time, drug, dose, route, site,
purpose,\signature or B.Sc.N. student U. 'of
A. (omission of one component constitutes a
No): ;\\ : .

-

\\
\
\



APPENDIX 12

Form C

IM Injections

INSTRUCTORS: Please complete this form AFTER the student ,

Name Date

has completed her final injection.

Instructor's Name . Injection #
a

Considering the student's performancé at this point in
time, would you allow her to give further IM injections
on her own, WITHOUT supervision?

If NO, please check all areas of concern.

a. calculating the dose '

b.. drawing up the medication into the syrlnge

c. identifying the patient

d. preparing the patient for the injection

e. landmarking the appropriate site

"f. placing the needle into the patient (includes

aspirating)
h. withdrawing the needle - : //

i. leaving the patient comfortable /

j. disposing of equipment
k. charting the medication in approprlate piaces

g. injecting the medication
1. other:

a. 1 2 3 4 5. |
. unskillful ‘ o skillful
B. 1 2 3 4 5
: not at somewhat moderately very extrenely
- all 4 ' - ~ good = good
. _

8
+ +» Comments:

313 o o
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Circle the number that best describes youp“assessment of

'the student's level of knowledge about jections.
A. 1 2 -3 4 5
none some moderate very good extremely
good |
B. Comments: :

General Comments:



APPENDIX 13

This page has been removed becaué> of the

uhavailabilty of copyright permission

‘Culture-Free SEI Form AD

Developed by'Battle, J. (1981),. The Culture-Free
Self-Esteem Inventory for Adults. Seattle: Special
Child Publications. _ ,




APPENDIX 14

PLEASE COMPLETE THIS FORM PRIOR TO PREPARING AND GIVING AN A

INTRAMUSCULAR INJECTION.

FORM A

IM Injectlions

Nane Date

I.D. ¢ i . Injection ¢

Oon the following rating scale, circle the number that best
describes your own assessment of your ability to perform each task,
at this time. If you are unable to do any of the tasks, mark an
“X" under that column. .

unable . .
to do low . high

1. Calculating the dosage 1 2 3 4 5 6:7 8 9 10

2. Drawing up the medica-
tion into the syringe Y2 3 ¢4 5 6 7 8 9 10

3. Preparing the patient - . . :
for the injection 1 2 3 4 5 6 7.8 9 10

4. Landlatkihg the
" appropriate site for
the injection . i 1 2 3 4 5 6 7 8 9 10

5. Placing the needle ’ .
into the patient : 1 2 3 4 5 6 7 8 9 10

6. Injecting the .
medication 1 2 3 ¢4 5 6 7 8 9 10 ) ¢

7. Prqparinq and giving

the injection WITHOUT :
supervision e 1.2 3 4-5%5 6 7 8 9 10

N 316



" GATB -7 Number > Mean t Degraes*s  2-tafls
Manipulative - of : Value#*+ of Probability
Dexterity Tests Casas ] rreadoa

. Coordination Group 1 - 38  108.84 -0.01 46 0.99
Group 2 - 10 108.90
- Place Group 1 - 38 92.97 ~2.90 46 0.006¢
Group .2 - 10 100.20 )
Turn Group 1 - 38  105.39 -2.27 46 0.022+
» Group 2 - 10  112.60
Manual Dexterity Group.1 < 38 - 99.18 - -2.96 46 ~ 0.005¢
(kean of place Group 2 - 10 106.40 . _
and turn) - . .
. i ‘ N )
Assenble Group 1 - 38 29.21 -1.48 46 0.145
) : Group 2 - 10  31.30
Disassemble " Group 1 - 38 31.63 -2.18 46 0.034%
' Group 2 - 10  34.00
Finger Dexterity Group 1 - 38  30.42 l2.14 46 0.038¢
(mean of assenble Group 2 - 10 32.65 . .

and‘di-a--clblo)

*Indicates signiificance at 0.05 level.
ssIndicates pooled variance estimate. -
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APPENDIX 16

Frequency of Response and Pofccn!:aqc Total “
Components 1 ) 2 3 4
Not at Somevhat Noderately Very much
All So So
Calculating £ 18 15 12 . 2 47
Dose 3 38.30 31.91 25.53 . 4.26 100
Drawing up £ 17 18 s B 47
Madication % 36.17 ~+38.30 17.02 \ 8.51 100
Preparing t 25 ‘9 10 3 47
the Patient t 53.19 19.15 21.28 .6.38 100
" Landmarking £ 4 26 - 12 . 5 - a7
t 8.51 55.32 ‘25.53 . 10.64 - -100
Plice Needle £ 9 11 ’ 20 7 a7
into Patient 3 19.15 23.40 42.55 14.89 929.9
I
Injacting £ 17 14 11 . s B %
Medication t 36.17 29.79 23.40 10.64 100
Giving without ¢ 2 17 21 I Y
S ] ervision % 4.26 36.17 -44.68 14.89 100

*One form not completed,
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APPENDIX 17

Injection #2 (Form B)
. €
Frequency of Ro-pon-c}ian@ Percentage Total
by ek
Components é‘ - 2 K 3¢ 4
> 7
L4 B L2
Not At Somevhat Moderately Veary Much
All 8o So
Calcdlutinq £ 24 17 " - 1 47
" Dose $ S1.06 36.17 10.64 2.13 100"
Drawing up £ 15 .19 l%' ‘ 3 47
Medication $ 3.9 . .40.43 21,28 6.38 100
br.pyrinq ) £ 17 19 v 10 . 1 47
the Patient 3 36,17 40.43 . 21.28 2.13 100
Landmarking - £ 12 22 10 ] ‘47
. % 25.%3 . 46.81 . 21.28 " 6.38 100
Place Needle £ 16 t13 12 6 47
into Patient R 34.04 . 27.66 2%.53 12.77 100
Injecting £ 24 17 . | 2 460
Hﬁicnglon s 52.17 w.96 6.52 4.35 100
Giving without ¢ 5 .16 19 7 47
‘Supervision $  10.64 34.04 40.43 . 14.89 100

*One form not cdmpleted.
**0ne section not completed.
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APPENDIX 18

Supervision

Injection #3 (Form B)
Frequency of Responses and Percentage Total
Components 1 2 3 A 4
. Not At Somevhat Moderately Vary Much
All So So '
Calculating £ 30 13 4 1 48
Dosage § 62.50 27.08 8.33 2.08 99.99
prawing up’ ¢ 23 18 5 2 a8
Medication s 47.92 37.50 10.42 4.17 100.01
Praparing. £ 14 27 - 6 1 48
the Patient s 29.17 56.2 12.50 2.08 100.00
Landmarking £ 12 - 20 14 2 48
st 25.0 41.67 29.17 4.17 100.01
Place Needle £ 18 21 S 4 48
into Patient t 37.50 43.75 10.42 8.33 100.00
Injecting £ 28 15 yig . @ .
Medication t 58.33 31.25 '2,08 8};3 99.99
Giving without £ 4 20 - 16 7 C 47
L3 8.51 42.55 34.04 14.89 99.99

“One form not completed.
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APPENDIX 19

4.

‘\\“ v
\ Y .
5 A
Fraquency of Rolponlo;\.and Percentage Total
: \
Components 1 2 0 4
\\
e
Y
" Not At Somewhat Moderatély - Very ‘Much
AL so \ S0y
\ \
¢ .
fcuculntinq t 29 14 2 \ 1 , .
Dose 3 63.04 30.43 4.35 . 2.17‘“ 46*
praving up £ 23 19 ' 3 \Ra1
Medication %t $50.00 41.30 . 6.52 \ a7 . 46
' | R
Preparing . £ 2 : Y 6 . (U :
the Patiant & 45.6% 39.1 13.04¢ [ T 46
Landmarking ¢ 10 24 ' 12 o .
s 21.74 52.17 26.09 . .0 S 46
Place Needles £ 26 12 3 2 :
into Patient s 56.52 25@07‘ : 13.04 4.35 46
Injecting £ 33 s N 1 »
Medication - % 71.74 19.57 . 6.52 2.17 46
Giving without ¢ 12 - - 18 . 1 :
supcrv_i-ion % 26,04 139,13 ©2.17 46
*Two students failed Nursing 320.
N o~
PR
. / .
20 7 s

RN
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APPENDIX 20"

t-test Results Comparing quh and L&w Self -Efficacy

with Performance on Three Inijections

322

Level of - Mean S.D. F-Value Probability
selt e
Efficacy
Injection #2
Preparation High 6.25 2.05 2.21 - 0.024
Time (in Low 7.25 3.05
minutes) :
Administra- High 3.18 1.66 1.72 .0.042
tation Time Low 4.75 2.17
(in minutes) .
Preparation High 84.00 12.24 5.83 0.001%
Score (in . Low 90.31 5.07
percent) '
Administra- High 81.56 11.26 1.47 0.046%
tration Score Low 84.50 9.29 " :
(in percent) :
Equipment &  ‘High 81.13 16,02  2.20 0.139 .
Recording - ‘Low 84.00 10.81 :
. Score (in '
~ percent) - _
Total Score  High 82.31 8.48' 2.08 0.167
. (in percent) Low 86.88 5.88 v .
Injection #3 . o
! . B ‘;} . ‘ -‘ v‘ .v. »
Preparation HIgh 6.50 2.84 1.39 0.634"
Time (in Low. 7.00 3.34 ‘
minutes) .
Rt s o o R
Administra- High 4.46 5.06  3.22 0.046*
tion Tine - Low 4.36 2.82 ‘ :
~ (in minutes) o -
Preparation High 88.94 10.74 - 1.13 0.820
Score (in Low 90.93 10.08 —
percent) . . T '



3

S.D.
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Level of Mean F-Value Probability
Self- a
Efficacy

*

Administra- High 87.59 .7.05 1.64 0.358
tion Score Low 88.60 5.50
(in percent) - .

. Equipment & High 85.53 .12.58 1.33 0.580
Recording - Low 86.47 14.44 : :
Score (in :
percent)

Total Score High 87.82 4.99 1.40 0.515

(in percent) Low 88.87 5.90 '

Final Injection ‘

Preparation High 6.67 3.94 1.58 0.364

Time (in = Low 5.67 2.89 -

‘minutes) |

Administra- High 2.73  1.74 2.90 0.040%
tion Time * Low 2.00 1.03

in minutes) o o

Preparation - High '93.33  8.06 2.22 0.113

Score (in ;. - Low- 94.47 5.41 '

-percent) N . , ‘o

Administra- . High 88.60 6.28 .'1.29 0.633

ttion Score Low 90.53  7.14 i :
(in percent) R ~__

" Equipment & High 76.07 22.48 1/04 0.952
Recording - Low i 78.42 7 22.95 - I3

. (in pq;c%é:g_ 3 - : .

Total Scor High 88.87 = 5.04 1.57 0.0395

- (in'percent) . Low 90.58 6.32

. . ‘

tgigqificantuat 0.05 level .



Scales (1-10) Frequencies and Percentages

» . Low "High h
Components Unable 1 2 3 & 5 6 7 [ ] 9 . 10 Cases
To Do .
Calculating £ 0 0 o 1 1 s 20 10 6 & . a1
Dose T0 .0 o0 2.13 2.1 10.66 42.55 21.28 12.77 8.5l
Draving up £ 0 o ° 1 s s 12 1 6 - 8 47
Medication . s 0o 0 0 2,13 8.51 10.66 25.33 23,40 12.77 12.02
v L
Preparing £ o 0 0 & 6 7 17 L] 3 2 47
the Patient s 0 , 0 0 8.51 12.77 14.89 36.17 17:02 6.38 4.26
Landaarking £ o0 2 -0 s 3 15 11 6 3 0 W7
v 0 4,26 0 10.64 10.64 31.91 23.40 12.77 6.38 O
Placing £l 1 1 10 7 10 s 4 .3 2 &7
Needle into s 213 2.13 2.13 21.28 14.89 21.28 17.02 8.51. “6.38 4.26
Patient ’
- 7 .
Injecting £ o 1 0 4 s 6 7 13 s 3 o7
Medicaticn v 0 .2.13 0 $.51 "10.64 ‘12.77 14.89 27.66 17.02 .38
Giving s 1 s 6 8 6 s 4 1 1 . &7
Vichout v 10.64 2,13 17.02 1277 17,02 12.77 10.66 8.51 2.13 2.13
Supervision 2

*Hissiog Data: One not completed.

-
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APPENDIX 22

hmmwmmmuum_um

Ixior to Injection #2 = (Form A}
Scales (1-10) Frequencies and Parcentages
Low ' _ High
Componencs Unable 1 2 3 4 ] 3 7 8 9 10,  Cases
To Do -

Calculating £ o () 0 1 3 4 s 13 9 10 «
Dose «0 0 o 2.08 €.25 8.33 16.67 27.08 18.75 20.83
Draving up £ o [} [} 1 Y 3 9 12 11 6 [3 ]
Medication T 0 [ 0 2.08 8.38 10.42 18.75 25.00 22.92 12.50
_Preparing £ o 0 1 3 ] 17 9 6 6 48
the Pacient .0 0 . 2,08 2.08 6.25 10.42 35.47 18.75 12.50 12.50
Landaarking £ 1 o ;.0 2 4 10 17 s 4 2 48

s+ 208 0 0 4.17 8.3 20.83 35.47 16.67 8.33 .17
Placing t o 1 o 3 1 ¢ 12, 1a 3 & 4
Needle {nto T 0 2.08 0 6.38 2.08 12.77 25.53 29.79 12.77 8.S51
Pacient

L] L
Injecting £0 o 1 T | 3 m o1 10 Y
Nedication ‘0 (] 2.08  2.08 2.08 6.25 22.92 35.42 20.83 8.33
Civing £ 1 1 2 6 6 8 13 s 4 1 us
Vithout .% 2,08 2.08 4.17 12.50 12.50 16.67 27.08 10,42 '8.33 2.08 -
Supervision - . }
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APPENDIX 23 ‘ /

Salf-Efficacy on Seven Componsnts of the L.M. Precedurs
' Briox to Injection #) (Form A} .

Scales (1-10) Frequencies and Percantages .

Supervision

- ) Low High
Cowponents Unable 1 2 3 & s ., 6 7 L] 9 10 Cases
To Do
el . . 9
]

Calculating 0 o 1 0 2. 2 1n 10 100 ° 1 «8

Dose 0 1] 208 O T &.17 417 22.92 20.83 20.83) 22.92

Oraving up 0 o [} 2 2 b S ] 13 7 12 48

Hedication [} ] ] 4 4.17 6.25 18.75 27.08 14.58 25.00

Preparing 1 1 1 1 ‘ 0 ] 12 14 7 6 4«8

the Patient 2,08 2.08 2.08 T 2.08 O 10.42 25.00 29.17 14.58 12.50

Landmarking [} o .1 1 2 10 11 1 6 & 1]

] /] 2.08 2.08 4.17 '20.83 22.92 27.08 12.50 8.3}

Placing 0 1 o 0 3 s 9 u 9, 1. 48

Needle into [} 2.08 0. 0 6.25 16.67 18,75 22.92 13.173 14.58

Patient ~ .

Tajecting 0 2. 0 o0 1 1 w7 12 1 a8

Medication . v 0 4.17 0 [} 2.08 2.08 29.17 14.58 25.00 22.92-

Giving £ 1 2 0 3 [} 12 12 3 3 . 8
- Without s 2.08 4.17 0O 6.25 10,42 ) 25.00 25,00 12.50 6.25 0.3}
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Brior to Final Injscction {Form A)
L Scale (1-10) Frequancies and Percentages
r Low ' High
Compenents Unable 1. 2 3 4 5 6 7 8 9 10 Cases
To Do ‘
7 Calculactdy - £ O o o "~ o 3 2 6 10 12° 13 4o

Dose v 0 0 o 0 6.52 4.34 13.04 21.74 26.09 28.2¢
Draving up to . o o 0 1 2. 3 12 11 14 46
Medfcation v o 0 0 0 2.17 4.3 13.06 6.09 23.91 30.43,
Preparing £ o 0 1 .0 ° & 16 . s 15 ‘s 46
the Pacient v 0 o 2.17° o0 0 $.70 34.78 10.87 32.61 10.87
Landmarking 4 £ 0 o o 1 2 71— Q15— 4

: v o 0 0 2.17 434 15,22 28726 15.22 23.91 10.87

\ Placing £ o0 o 0 _0 - 2 3 9 13 10 9 - 46

J Nesdle fnco v o o 0. 0 4.3  6.52 19.57 28.26 21.74 19.57
Patient T T ' '

) /"“————'2" ‘ : ) . ‘ - . 4

T~ & njecting t o R 0 11 s s 13 17 46
‘Medication t0 o o ¢ 2.17 2.17 '10.87 19,57 28.26 36.96
Giving £ o 11 1 2 6 11 7 12 3. 46
Vithout v 0 2.17 2.17  6.52 ° 4.3 13.04 23.91 15.22 26.09 6.52
‘- Supervision . ‘ : o '

: 'Klutﬁ; Data: ‘hvo studancs failed Nur.llng 320.
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APPENDIX 25

O

‘Comparison of Students' Outcome Expectations

Before and After Givin

A

Outcome Expectations

. Injections

Outcome Expectations

involved

"= will have learned a new:

gtask

Student Before Giving Injections . After Final Injection
#1 - - hand sweating - will go better
probably able to do it
- it might hurt
42 - that med will go in - expect it to go well
and there won't be any - keep ' in mind that if
problem - I won't hit " I hit a nerve I am
an artery or vein or in trouble
anything :
#3 - that the patient can't - patient deesn't feel
: feel it, but too much pain
reallstically there - hopefully no blood
- will be a bit of pain drawn up
- sigh of relief - patient will feel
. better afterwards
#4 - not professional, ~ overall good
rather shaky. There- - I feel confident
will be a lot of areas . =- more relaxed
that will need to be :
improved with practice
*45 - think it will be okay - be fine, don't. see
- will be prepared for it any probléems
#6 - expect patient to still - adult - go fine
be living - child - hesitant
- that it will go well ' :
'#7 - everything WillrWOfk" - think.it will go okay
out, hopefully - : ‘ ;
#8 .- expect some pain is ‘b._- pretty well
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‘ekcited
"feel good all over

instructor and patient

‘will probably feel
_relieveu\- o o

#9 - I think I'll be able to - go well
do it, do it good.
- I'll be nervous but not 1
so that I can't do it.
Hopefully the patient
will think it is good.
#10 - quick and not painful - good '
#11 - pfbﬁahly will mess up - good, I think I can
- somewhere in one of do them pretty well:
the steps
#12 - probably nervous but - be good
not to extent that - everything will go
would be incapable. Do fine
it fine with minor ad-
justments to technique
#13 - I'1l be pretty nervous - I think I can do it
- relief of getting it - looking forward to
over . doing them on my own
- if patient doesn't yell :
I'll be all set
#14 -fprobably go alrighi - okay :
- - immense relief. ' - I think I'll be
- patient glad to get it alright and can do
- .over them by myself:
S ' .
#15 4~patient will say it - confident can get job
: “hurts v done
- over quickly - will remember all the
-adon't break the needle‘ steps . 4
#16 - feel re116ved and - go well’
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80% correctly done,
miss one little
thing 5

#17 - a bruiser - I hope not. - FATILED Nursing 320
Hope it will be okay
and I'll have enough
- information to do it
properly
#18 "I'm a star" pretty well; pretty
will be nervous good
#19 that I'll be able to good
do everything right,
not shaking
calm and confident
about what I'm doing
patient won't feel too
much pain
*%#20 able to do it good
#21 end up okay; will great :
work out ) has done lots on my
shaking, will need to own
steady myself, no
major difficulty once
'I have learned .
#22 think it will work out go okay but I'11 be
- . nervous
!
$#23 evérything will go - good :
okay -- I don't know have done some on my
, own = ‘
. #24 expect it to be good - will go very well
#25 '"hopefully it will be good ; .
‘ alright - no problems o .




#26

- hopefully no one will

scream
be fairly positive

do. task okay \
don't put anyone in
major pain

good

427

I think that when I go
to give it I will stop
- prick the patient

i

will be okay W_

428

do all right (depends
on preparing with
reading, demo, practice)
won't be too proficient

. not as painless as

future ones will be

quite well

#29

‘that patient won't feel

too much pain

able to prepare them
for it

very nervous but can
control it '
hopefully won't slip

quicker, more
confident

feel better about how
well I drew it up

‘fggl good about it

430

hopefully good, feel

good about it
patients won't jump
or anything . ‘

'with'kids, its hard

to say -

with adults, expect
it to be good, expect
to be nervous.

#31

' looking forward to it

I think I'll feel good

go fine

432

goinq'tofbe,pretty‘

-nervous

slow at . doing it, not

' going to make a mistake
double check
- patient will be nervous

——

feel good ‘about them

“doing them on my own
‘good, wonders if
‘patient is anxious
about a student doing
- the injection tx-

o/
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#33

I think I'1l1 be able
to do it

might not be as smaoth
and efficient as later

might hurt patient more

than later ones

go very well

#34 ~ to feel how it feels - fine except for
from this end deltoid site or
- subcutaneous f
~ don't expect it to hurt - look for patient's
the other person reactions. first
#35 ~ not able to give it - good
- hope able to get needle
in without the patient
jumping
#36 ~ not the greatest but - still a bit anxious
: don't think I'11 kill about it, but it will
the person go okay
#37 - hopefully good - good
~ goes well o
~ hope it doesn't hurt
" the patient .
#38 ~ hopefully have it » = FAILED Nursing 320
measured out : o :
~ don't want hands to be
shaky or patient to
feel more pain than '
usual ,
~ plan to distract then
*$#39 ~ success depends on - it will go fine

. patient and how nervous
" they are and how much-

they hate needles

no problems

#40

successful

will do very well
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7
#41 - second to give - good ’
- feel like I'm hurting o
the person
~ they might say I did
hurt them

- some problem with
calculating dosage and
with locating proper i f ,
site ;

*#42 - think it will be okay - go wel‘i

#43 - won't be that bad - go'fiﬂe
- others give them .

’

#44 - correctly, comfortable - usually goes fine, -

- has observed it being but concerned with
done landmarking
f ‘
#45 - think it will go A - expect .it to go
really well really well.
446 - hope it works out well - okay, no problems
' with little pain to - only problem is if it
the other person. is a new site :
- hope I do everything , :
right -
*#$47 - - hopefully the patient. - quick and easy to do
won't scream and yell now
- go alright - don't even think
- feel pretty confident twice about it
#48 . - I expect that I better - to be doing it
"~ do it right- correctly with a few

’

L : “ o v "~ minor promptings

* Given previous injections to humans.
**Given previous injections to animals.

-
o

=



APPENDIX 26

—— -

comparison of Administration Score (Injection #2)
with Giving -Previous Injections

ANALYSIS OF VARIANCE

"

_ Sun of Mean
Source D.F. Squares Squares F-Ratio F-Prob.
T .
Between groups 2 1970.69 985.35 8.96 .0005*

Within groups 45 4949.79 110.0

Total 47  6920.78

*Indicates significance of 0.05 level

’
SCHEFFE PROCEDURE

Mean Group
(iu percent)

53.50 2 - previous injection given to animals

83.43 0 - no previous injection given
90.50 1 - previous injectione given to humans

*Group 2. is 51gn1ficantly different from Group 1 at 'the
0.05 level. »

*Group 2 is signlflcantly dlfferent from Group 'l at thee’
0.05 level.

NEWMAN-KUELS PROCEDURE

*Group 2 is 81gnificantly different from Group 1 at.the 0.05
level. ‘

ﬁGroup 2 is 51gn1ficantly dlfferent from Group 1 at the 0.05
levei. : » o
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APPENDIX 27

‘Comparison of Equipment and Recording Score
(Injection #2) with Giving Previous Injections

ANALYSIS OF VARIANCE

, Sum - of ‘Mean
Source D.F. Squares Squares F-Ratio F-Prob.
Between Groups 2  3653.44 1826.72 6.5l 0.003*
Within Groups 45 12620,48  280.46
Total 47 16273.92

*Indicates significance at 0.05 level.

/
SCHEFFE PROCEDURE

Mean : Group
(in percent)

41.50 2 ~\previous injections given to animals

- N, . !
84.98 - 0 -~ nd previous injections given
86.50 . 1 ~ previous injections given to humans

*Group 2 is significantly different from Group 1 at the
0.05 level.

*Group 2 is significantly different from Group 0 at the
- 0.08 1evel. o | -

NEWMAN-KUELS PROCEDURE

*Group 2 is significantly different from ‘Group 1 at the
© 0,05 level.. _

:*Group 2 is significantly different—fttmrﬂmoup—ﬁ—atbtheﬂ
0 05 level. . :
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APPENDIX 28 .

__mgarison of Total Score (Injection #2) with
G1v1ng Previous Injections

ANALYSIS OF VARIANCE

Sum of  Mean
Source’ .- D.F. Squares .Square ¥F-~Ratio F-Prob.
Between groups 2_ 1105.35 552.67 8.65 .0007*

Within groups 45 2875.90 63.91

R Y

Total 47 3981.25

*Indicates significance at 0.05 level.

/
SCHEFFE PROCEDURE S

Mean Group, )

63.50 ‘ 2 - preyﬁous injections §§Ven to enimals
' 85.55 . 0o - nofprevious>injections-given

91.50' : l previous injections give to humans

,/.,'. r

‘*Group 2 is significantly different from Group 1 at the_

0. 05 leVel. ’
*Group 2 is 51gnificantly different from Group 0 at, the |
0. 05 level. : '
"5\“’5*\ . _NEWMAN- KUELS - PROCEDURE

-

\
O 05 level.

*Group Z'IS\signIficantly different from Group 1 at the
0.05 level. J_

/

VAN
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APPENDIX 29

_ Comgafisbh of Administration Score (Injection #3)
with Giving Previous Injections

... ANALYSIS OF VARIANCE

. Sum of Meanv -
Source’ - D.F. Squares Square F-Ratio 'F-Prob.
Between groups . 2 320.76 160.38 2.98 0.0610
Within groups 45 -2422.90 53.84
' Total 47  2743.67
-~
PROCEDURE

Mean Group .
76.50 "2 - previous injections givén to animals

87.12 - 0 - no previous injections given

92,00,1¢ 1 - previous injections given to humans

T . k)

v(No groups are significantly‘differeﬁt at the 0.05 level.

x o | NEWMAN-KUELS PROCEDURE

*Group 2 is significantly»different,from-Group 1 at the
0&0.5 levelo . . . : .

»

.




APPENDIX 30 °, A

Comparison of Time Taken to Administer Final #Iinjection
with Giving Previous Injections ,

ANALYSIS OF VARIANCE

: Sum of Mean
Source D.F. Squares Squares F-ratio FEgpProb.
Between groups 2 18.81 9.41 6.42 0.0037*
.Within groups 42 61.50 1.46
Total . 44 80.31

*indicates significance at 0.05 level P

7
SCHEFFE PROCEDURE
' [ 4
Mean Group -
(in minutes)

2.00 0 no previous injections given.
3.50 1 previous injectiens.given to humans
4.50 2 . previous injections given to animals

*Group, 0 is aignificantly different from Group 2 at the
0.05 level? )

NEWMAN-KUELS PROCEDURE

%

*Group 0 is 51gnif1cantly different from Group 1 at the
0.05 level. v

*Group 0 is significantly different from qroup 2 at the
0.05 level.: \ :

:??9'

>
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