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ABSTRACT

The Qfoblem of this study was to examine the extent to which
people retain CPR skills over time. Studepts at the University of
Alberta Hospitals School of Nursing weye random]y selected from four

*classes which had been certified in CPR six, ten, twe]ve or eighteen
months previously and were retested on a recording Resusi;Anne
manniken.

Skill retention was analyzed in terms of overall skill reten-
tion, retention of the continuous and discrete aspects of the skill of
CPR and whethér practice since initial certification enhanced skill
retention.

The results of the analysis indicated that: no student in any
group performed both one and two man CPR according to Canadian Heart
Foundation standards; only one sfudent (certified ten months pre-
viously) performed-one man CPR according to Canadian Heart Foundation
standards; only one student (certified twelve months ago) performed two
man CPR according to Canadian Heart Foundation standards; discrete
skills were genera]]y performed poorly; continuous skill; wér§ per-
formed better than discrete skills; and students who hadlpracticedvéPR
since jnitia[\ceftification did not perform accorafng ﬁo Canédian>Heart

Foundation standards.

The conclusion reached following this study was that CPR recer-
fification'sheulqrbe carried out at least every ij months after - °
initial certification to ensure that the ski]];fsvbéing-performed at or

above Canadian Heart Foundation standards.
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CHAPTER" 1

. Introduction

Each year more'fﬁgn 650,000 people die from cardiovascular
diseases in the United States. Of these, approximately 350,000 die
oufside of hospital (Shapter, 1976:4). Many die within minute;-of the
onset of symptoms, often in~{he‘company of friends, co]leagues'B;
bystanders. If proper resuscitative techniques were(}pplied promptly
to these individuals, many lives may be saved.

The discovery, in 1960, of cardiopulmonary resuécitation was a
major breakthrough in medical science. This‘technique to réstore
breathing and circulation to a stricken victim can be applied immedi-
ately by a trained person (Barick, 1972:62). Much of its merit lies in
the fact that cardiopulmonary reéuscitation requires no speciéi-equip-
ment and can be learned by any reasonably intelligent individual
. regardless of prior education or background (Shapter, 1976:4). Thus,
the certification of more people in the techniques of cardiopu}monary
resuscitation in accordance with the standards set out by the Canadian
Heart Foundation is desirab{e. It is also of paramount importance that

the people certified in cardiopulmonary resuscitation remain skilled

. and current.

Information about retention levels over given time periods to

determine long-term competency of persons trained to apply cardio-

. !

pulmonary resuscitation in emergencies is, for all practical purposes,

non-existent (Bdrick, 1977:62). Consequently, retraining or
. [

T -
. ‘ ’
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recertification practices to ensure currency and accuracy of cardio-
pu]monary resuscitatioéfééchniques are at best‘ad hoc. The (Canadian
Heart Foundatioh recommends that non-medical groups'}eceive recertifi-
cation one year from the initial course and then at least every three
years thereafter or more frequeﬁt]y where indicated. This seems to be
a very g%nera] statement with no known research to support it.

Therefore, a study to examine the skill retention of cardio-
pu]monar$ resuscitation over time to help guide recertification prac-
tices seems necessary. Educational administrators involved in the
decision|making regarding recertification practices would then have a
base from which to make informed decisions regarding the timing of CPR
recertifi‘ation.

\

i

P Research Problem

The purpose of this study is to examine the extent to which
people retain CPR skills over time. In order to obtain data, this
study will examine the retention of one and two man cardiopulmonary

P ’

resuscitation over varying periods in order to determine if and when it

is necessary to reteach or recertify.

Subgroblems

l. At what point in time does the skill level of CPR fall below
Canadian Heart Foundation standards?

2. Has the skill of CPR been practiced since initial certifica-

3. Does this practice have any effect on skill reténtion?
4. . Has the skill of CPR Been utilized during an.emergency?

5. Does this use have any effect on skill retention?.
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6. To what extent are the .continuous and discrete aspects of CPR

retained over periods of time?

Importancé of Study

The study is valuable as it contribytes to the limited amount
of research which'has been done on®he retention of cardiopulmonary
resuscitation skilfs. Specifica]ly; the.study is of value because it.
is necessary to know how long cardiopulonary resuscitation skills are
retained at criterion levels. ‘ . '

The study is also important as it deals speéifical]y with the
issue of receftification. In Alberta, at the present time, recertifi-
tation in basic cardiopulmonary resuscitation is not required. It is
the belief of many people actively involved in cardiopulmonary resusci-
tatiqn ip Alberta that recertification is necessary. What is not -
known, however, is the time period after which this recertification is
necessary.

This ;tudy is important to educational admiﬁistrators as these
are the persons who make decisions concerning CPR programs. In order
to-make 1nchmfd decisions regarding CPR recértification, it is
necessary for them to know how long CPR skilis are retained at Canadian

Heart Foundation criterion levels so that they can administer recerti-

fication programs.

Definition of Terms

Artificial ventilation - consists of mouth-to-mouth or mouth-

to-nose breathing which sustains life by breathing the unused oxygen in
. N ‘
the rescuer's lungs into the lungs of a victim who has stopped

breathing.



Basic life support - 15 an emergency first aid procedure that

*

consists of recognizing respiratory and cardiac arrest and starting the

proper application of cardiopulmonary resuscitation to maintain life.

Cardiac arrest - sudden cessation of the heart's pumping

action.

_Cardiopulmonary resuscitation (CPR) - is a basic, life-saving

procedufe whose purpose is to restore life after sudden and unexpected
death. It consists of establishing and maintaining an'open airway,
providing artificial ventilation by means of rescue breathing, and pro-

viding artificial circulation by means of external cardiac ‘compression.

Certification - process whereby a person paéses written and-
practical examinations in accordance with uniform standards set out by
the Canadian Heart Foundation following a course in basic cardiopul-
monary resuscitation and is said to be certified. At the time of the
examinations he is qualified to carry out CPR techniques.

Distributed practice - practice which is spread out over a

§

period of time. (Garry and Kingsley, 1970:209-210). )

External camdiac: compression - pfodutes circulation by pressing

down on the chest; thus squéezing the‘heart to pump blood through it
and out to the body. It is never performed without rescue breathing.

Learning - permanent change in behavior brought about through
bractice. Retention over time is usually the tesf of whether leérning
has eccurred during practice (Marteniuk, 1979:197).

3

" Massed practice - practice which is concentrated in long,

L

unbroken pefiods. (Garry and Kingsley, 1970:209-210).
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Mental practice - symbolic rehearsal of a physical activity in

the absence of any gross muscular movements.

g Motor learning - learning that is evidenced through muscular

responses that are generally expressed in the movement of one's body or
a body part.

ﬁotor skil1l - is a highly specific motor response that is
developed to produce a specific result.

Overlearning - continued practice of a skill after attaining a

~criterion level of performance irrespective of whether proficiency

i
increases or not.
' -~
Pexformance - level of skill acquisition.,
—_—
Redertification - process whereby a person passes a practical

&
examination after a specified period of time in accordance with uniform

standards set out by the .Canadian Heart Foundation and is said to be

recertified. ~ : ¢
Retentigg - refers to the persistence of knowledge or skills

which have been learned following periods without practice,
Skill - a pa#%icu]ar, more of less complex activity which
requires a period of deliberate training and practice to be performed

‘and which often hés some recognized useful function.

I .

Assu@pSions, Delimitations, and Limitations
Assumptionsg i |
The basic assu%éti?ﬁfor this study is that skill retention ofq‘
cardtppulmonarygresuscktatigh does change over a period of time. It is
+

also assumed that recertification is the process which will be
,!! °
¥

RN



effective in increasing cardiopulmonary resuscitation skill levels to

those specified by the Canadian Heart Foundation.

Delimitations

The study will be delimited to the nursing students certified
in basic cardiopulmonary resuscitation at the University of Alberta
Hospitals School of Nursing at the time of the study (December, 1982).

This study will be delimited to the criteria as specified by
the Canadian Heart foundation as determinants for CPR certification and

recertification (See Appendix 2).

Limitations
The study will be limited by the amount of research concerning
; \
retention of basic cardiopulmonary resuscitation skills and recertifi-

cation of the same.
v

Overview of the Remainder of the Thesis

Chapter II will present a review of the literature as it
relates to the research problem, Chapter III wii] describe the instru-
mentation and methodology utilized and Chqpter IV will present an
analysis of the data collection., Chapter V will contain a summary,

4
conclusions of the study and recommendations for further research.



CHAPTER 11

Review of the Literature

The retention of motor skills cannot be studied in isolation.
Skills must be studied firstly ig terms of acquisition. The literature
related to skill acquisition, and skill retention was reviewed with
most- research being found in the education-literature.

The complex skii] of CPR was researched extensively in both
education and nufsing literature and comﬁrises the major focus of the

study.

Motor Skill Acquisition

Skills are a consequence of thinking, learning, training and
practice (Hardy, 1980:322). The course of learning for a motor skill
. depends, among other things, upon thg task to be learned: the nature
ahd'1ength of the procedure and the type and number of part-skills that
compose the total skill (Gagne, 1977:217).

Typically, the learning curve for a motor skill exhibits a
rapid rise in proficiency during its early portion, with'a gradual
tapering off of imbrovement as practicé“proceeds. However, sometimes
this learning curve shows an initial gradual increase followed by rapid
accelerafion as the procedure is being learned. This is e;pecia]ly

true if the skill is.a complex one such as CPR.

v

Theories of Motor Skill Acquisition

According to Rhode (1980), a concéptual mode!l for motor skill

acquisition is divided into two areas: planning, and implementing. In



the planning area, prerequisite knowledgelmust be determined by
analyzing the skill. £Essential and non-essential characteristics of
the skill must be analyzed, positive and negative examples of the
concept must be identified (to show the student how the skill should
and should not be performed), exampLes must be sequenced, and cues must
be constructed to focus stuqent's attention on the essential character-
istics. Implementation involves presenting the poSitive examples,
analyzing relevant characteristics, presenting negative examples and
providing additional examples for students to classify.

Hardy (1980) states that there are certain facets that affect
the process of psychomotor skill learning both from a student and an
instructor point of view. Those under studenf control include:
thinking involved 1q skill learhing; feedback (intrinsic and
extrinsic); anxiety; and fatigue. As a faci]itafSr, the instructor has
control over more faceté than students. Augmented feedback is under
his control and when it is given concurrently, performance levels are
higher than when feedback is given at the end. Therefore, it becomes
evident that timing of feedback is crucial to skill learning.v Instruc-
tors control the environment and novelty and complexity of the skills.
It appears that if skills aré toobeasy or too compl;x, they will not bé
learned (Hardy, 1980:325). Mode of presentation is under instructor
control and it is stressed that students should not be overloaded with
details and demonstrations should be complete.

‘Fitts and Posner (1969:11) state that there are three learning
phases associated with the learning of complex skills: cognitive,

associative and autonomous. They further note that these phases merge
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gradually into each other as learning progresses so that there is no
definite transition between them.

In the cognitive phase the learner is developing an executive
plan of the skill to be learned, must group together already existing
subroutines to produce this executive plan, and must recognize and pro-
cess relevant environmental cues which affect his skill performance.
He must understand the motor problem and what is to be done (Schmidt,
| 1975:46). According to Fitts and Posner (1969:11-15) it is necessary
Cfen\fhe’instructor to help the learner to attend to important

perceptual cues and response characteristics and to give diagnostic
knowledge of results which later go unnoticed in this first phase of
skill learning because at this stage behavior consists of a patchwork
of old habits ready to be put together into new patterns and a
supplement of a few new habits.

The usé of visual information by the instructor is alm;
essential during this phase of ledrning to help organize the plan and
aid reténtion of the environmental cues (Martineuk, 1979:199).
Instructions given to students should start out simple and become more
complex as the skill is mastered (Schmidt, 1975).

The associative phase follows next and includes dropping the
tnitial cbgnit1vé activities and refining the necessary motor move-
ments. In this phase the learner continuously reorganizes the motor
behavior until the comp&nent; go together to form larger components;
extraneous movements are dropped; the overall plan of action for the
skf]] becomes cleér; and the independent.components become coordinated
(ﬁart1neuk, 1979:188). Errors, which may be frequent at first, are

gradually eliminated.

Y
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The amount of practice needed to achieve the above depends on
the complexity of the skidl and the capacities and past experieqpes of
the ]éarner (Hanson, 1972:72). This practice must be accompanied by
feedback.

Practice sessions consisting of frequent repetition and fre-
quent rest periods seem to facilitate performance levels. Fitts and
Posner (1969) state that if parts of the skill are independent of each
other, it may be useful to practice each of these components separate-
ly. However, if the parts are interrelated and must be integrated with
one another to perform the skill, the skill is best learned as a whole.
If the components are too complex to be practiced as a whole but atre
interrelated, it is more useful to practice the independent parts
Separately and alternate between whole and part practice until the
entire skill performance is satisfactory. Enviéonmental cues, in this
phase, should be as close as possible to the actual environment the
skill will be performed in and djstracting cues should also be intro-
duced so the learner can practice ignoring them.

In the final autbnomous phase, the performer responds
efficiently, has feQ errors and has a high efficiency rate. He no
longer think@ of what to do next. This stage comes only following a
great deal of practice (Schmidt, 1975).

Drowatzky (1975:53) statés that motor skill acquisition
involves learning about two task components: the.muscular respo;;e and
the perceptual cue. Perceptual cues, resulting from information pro-

cessing, relate information from the outside world while the muscular
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response indicates what to do with the information received. He
further states that it is always performance that is measured and when
behavior changes have occurred, we infer that learning has taken
place.
Garry and Kingsley (1970) state that as an act is repeated it

becomes habituated. This occurs by producing progressive changes in
. various aspects of the total performance. The individual, in the early
stages of learning a skill, begins a sequence of actions with a given
plan of action. As he repeats the sequences and the sequences become
10n§er, he dogs not have to consciously think about what to do next.
Under repetition, superfluous responses tend to drop out as the
performance becomes habituated, merments become smoother and more
flowing, and speed and accuracy increase,

| Hanson (1977) states that four basic elements constitute a
skilled performance. A skilled actﬁ involves a chain of motor
responses; requires the coordination of perceptual input with these
motor responses; involves a hierarchy of responses; and depends heavily

on feedback. The feedback should be both extrinsic and intrinsic.

Motor Skill Classification

Investigators of motor skills have distinguished three impor-
tant dimensions of motor performance that result from motor skill
learning: fine versus gross, continuous versus discrete, and open loop
versus closed loop (Gagne, 1977: 207). |

The distinction between fine versus gross refers to the amount

of body musculature that is involved in the performance. A gross motor
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act involves the contraction and usage of the body's large muscles,

whereas fine motor acts require extreme precision and consist of<;;xe-
ments of éertain segments of the body within a ]imited/area (Singer,
1975). Singer (1975:462)‘further‘notes that gros§’abtor skills gener-
ally are retained for many years at a higher skill level than any q}her
_learning, such as fine motor skills or prose.

A closed-loop skill is one that depends entirely upon internal
feedback from the muscles as gquiding stimuli and could be perfdﬁmed
with the eyes closed (Singer, 1975). Because no reference to the
environment is needed for the performance of a closed skill, require-
ments for the skill are predictable (Schmidt, 1975:2%) (Singer,
1975:17). Feedback regarding closed-loop skills.j%given continuously
throughout tﬁe performance. An example of a closed-loop ékill would be
the armlmovements.during external cardiac compression in CPR. Mdst
mator ‘tasks, however, tend to be somewhat open-looped, that iS:,}hﬁf
are influenced to some degree by external stimuli (the environment) and
J:; vary from one attempt to the next (Gentile, 1972). Feedback

' regarding open loop skills comes from both internal and external
sources and generally comes at the end of thg performance. Because the
open skill is more complex, it is generaliy more difficult to learn
(Marteﬁiuk, 1979:188).

A discrete motor task is typically one in which a particdlar
movement is made in response to a particular extefnal stimuli (Gagne,
'1977:208) (Vanderschmidt, 1975). It may contéin'one movement ar a
series of movements with a fixed beé?nning or end which students must
respond to in an al]-or-noné mahner (Drowqtzky, 1975:8) (Singer;

1975:19-20).
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IH contrast, a continuous motor task has no distinct beginning
or end and the learner must continually adapt to many stimuli, some of
them internal, to keep the system balanced (Fitts, 1969:83) (Gagne,
1977:208) (Vanderschmidt, 1975).

Continuous tasks are often more lengthy than discrete tasks and
attempts are made to modify performance by constantly adjusting to
errors (Singer, 1975:20). Singer (1975:366) further notes that con-
tinuous tasks are retained better than discreté tasks. This may be
because there are more opportunities to strengthen Qhé habit in con-
tinuous tasks because of repetitive or sustained effort (Oxendine,
1968:127). Therefore, it is more probable that overlearning will
occur. ' , .
* Drowatsky (1975) states that continuous tasks may be remembered
better than discrete tasks because they are learned better in the
initial practice. Further, discrete tasks may be interfered with more
because bf the greater amoung of cogqitive dependence for the skill and
the targe amount of cognitive learning taking place every day. Con-

tinuous skills will probably have less interference.

Motivation

We know that people gngage in similar activities but for
different reasons. From these observations, and from what people do
and say, we infer that a motive exists for behavior. Therefore, the
study of mo;ivétion deals with the conditions that determine our goals
and the behéviors'that we use to obtain them, Motivation is the

energizer of our behavior (Drowatsky, 1975:191).
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.Actua]Jy{\miiivation is .a concept invented to describe the
psychological state of the organism as it 1s affected by various influ-
ences. It is caused by varioﬁs motives (needs or drives), and attain-
ment of the goal removes a particular need (Singer, 1975:407)
(Oxendine, 1968:174).

Drowatzky (1975) states that motives can be either prifhary or
secondary. Primary motives are physiological or ge&gral in nature and
are not dependent upon learning. They include thirs€} sleep, hunger,
fatique, temperature regulation and oxygen needs. Secondary motive$,
on the other hand, are symbolic and are acquired through past exper-
jence. These usually include achievement, approval, power, security,
acceptance, self-mastery and anxiety (Drowatzky, 1975). Because people
differ and therefore so does past experience, it is very difficult to
make predictions regarding hotivated behavior. Marx and Tombaugh
(1967:171) agree that drives do mQtivfze behavior in the sense of
initiating and possibly directing behavior.

Motivated behavior represents a cycle with three components:
the motivating staté, the moti&ated behavior, and a satisfying state
(Drowatzky, 1975:192).

Motivating
State

Satisfying ' ‘ Motivated
Condition . R ' Behavior
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The motivating state may arise from conditions either intrinsic or
.extrinsic to the person. Goals, determined by the motivating state,
therefore, determine the motivated behavior. ‘

Motivation is a prerequiSite to any learning and plays an
important role during the entire process of skill acquisition. Motiva-
tion may be either internal or external. Internal motivation origin-
ates from a drive within the person and is termed intrinsic motivation
(Singer, 1975:415). An extrinsically motivated person pursues an
activity for the material gain he can receive for it. Thig is termed
need-deficiency motivation (Singer, 1975:415) (Oxendine, 1968:172).

Ideally, intrinsic motivation is more desirable than extrinsic
motivation, however often both are present to varying degrees.
Clifford (1972:135) found that performance on simple tasks can be
improved significantly when the learner is extrinsically motivated,
whereas intrinsically motivated learners show a greater performance
increase on highly complex tasks.

According to Garry and Kingsley (1970), if a motor skill is to
be acquired; probably the best mofjvation is the desire to possess the
skill. If this desire is not present, sémetimes 511 that is needed {s
an explanation of the benefits derived from the skill.

Singer (1975) states that the level of motivation will affect
the performance of a complex skill., The Yerkestodsoh Law describes
this phenomenon: there is an optimal level of mbtivation for,the.leve]

of task difficulty (Singer, 1975:413).
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Singer (1975) goes on to say that for any learning task,
motivation must be sufficient so that the learner will attempt the
task, especially if it is difficult. Before the task begins, the
learner's attitude must be one of mastery of the task and proficient
perforhance.

Singer (1975:414) further notes that the more highly anxious
person will learn and performlbetter if less motivated while the less
anxious individual will do better if motivated to a higher degree;

According to Oxendine (1968), an above average level of motiva-
tion aids learning and performance in most motor tasks. He notes
further that for gross motor tasks requiring sbeed, strength and endur-
ance, a high motivation level is advantageous.

Oxendine (1968) states that reward and punishment are often
used in learning situations to movitate learners. However, these are
used most effectively when the learners are well known to the teacher
so that the teacher can individualize the use of the techniques to the
learners to obtain the most positive responses from the learners.

Singer (1975:419) states that varying the amount of reward
appears to produﬁf a change of performance in favor of the gréatest
rewards. Mo}e‘immediate reward (reinfbrcement) has been found to be
more effective than any delay in reinforcement. It is also 1mpdrtant
to note that individuals are not all motjvated the same way by the same
rewards. Therefore, ideally it would be best to'individua]ize the.

instruction to meet the needs of the learner.
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Marx and Tombaugh (1967) state that if a reward or reinforce-
ment follows a correct response during the skill learning, there is
greater probability that the response will be repeated.

Singer (1975) furtherﬁnot@s that we usually set goals for our-
selves before we begin our performance. This is termed level of
aspiration and it is affected by past experiences in similar situa-
tions. The level of aspirétion, if set high enough, may serve as an
incentive as long as it is still realistically attainable. Success

tends to raise one's aspirational level.

Skill Practice

Probab]x the most obvious feature of motor skills is that they
improve with practice.‘ Practice means repetition of the procedure with
intent to improve Performance, and with feedback on the performance
(Gagne, 1977:217) (Singer, 1975).

‘Practice is necessary because only by fepeating essential move-
ments can the learner be provided with external and internal cues to
regulatg the performdnce. As practice procee&s {(with feedback), inter-
nal cues leading to error are rejected,.and internal cues leading to -
smoothness and precision become established and retained (Gagne,
1977:219). .

Distributioniof pfacti;e may be varied‘in three ways: length
of practice beriod may. be varied, with resf periods constant; {ength of

rest period may‘vary, with practice periods constant; and varying
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arrangements of work and rest period may be combined (Garry j%d
Kingsley, 1970:210).

In general, shorter practice periods produce greater learning.
Spaced practice has also been found to be superior to massed practice
where the length or amount of material to be learned is the
consideration (Garry and Kingsley, 1970:210).

The length of the rest period does not seem to be as important

Tas the fact that rest periods do occur. The optimal length of rest
periods vary with the specific skill being learned and within limits,
the longer practice period calls for a longer rest period (Garry and
Kingsley, 1970:212).

According to Garry and Kingsley (1970:216), when the amount of
work involved in a task is great, when the task is complex or not
particularly meaningful, when the frequency of error respoqfes is -
likely to be high, or when motivation is low or amount of effort
required high, the practice sessions should be spaced with primary
attention devoted to the length of the practice period rather than of
the rest period. | - e

In contrast, when the task is highly‘meaniaiful or when learn-
ing presents the possibility of 1nsight; when the material has been
previously learned to a high degree of proficiency but during a pro-
longed intervening fnterval(thé forgetting has been great, when peak
performance is required on tasks a]ready well known, or when prolonged
warm-up periqg;,are necessary to becoming involved in the task, then

" massed practice periods are favorable (Garry and Kingsley, 1970:216).
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¥ motor skill acquisition but rgrely goes on to observe retention effects

ﬁgf of differing practice gonditions. - T
%;ﬂ Cbntinuous or massed practice typically has the effect of
iéé@ﬁressing the level of performance, whiegh thea recovers during ) £
| subsequent rest periods (Irion, 1969). So far as learning is
concerned\ méss;&'pragtice has not been‘shown té be inferior to
distribut®d practiqe (Gagne, 1977:226). It appears that the amount of
practice, no{ its d%strib&tion, is the important variable in

determining the level of le&rning achieved.

* Kleinman (1976)_state; that, despite the amount of research
whi;h hés been coﬁducted-regarding Qhetheé mhgsed or.distributed-
practice is beSt‘fbr skill learning, it is still unknoqn*which is
superior. In his study of cpllege students, he attemptéd to ascertain
the effects of massed and distributed'p}actvCe‘Q; the acquisition of
three gyﬁnastics skills. The students weme divided into two groups,
oqe,utilizing massed practice and the other distributed practice, and (
each group practiced all three skills. ’&j

%> Xleinman (1976) found that there were no sfaﬁificanf differ-
ences betweeh the massed and distributed practice groups on any of the
three skills learned. Kleinman (1972:677) further states that skills
most susceptible to the adverse effects of massed practice tend to be

externally paced, highly redundant in nature, and low in complexity

while those skills in this study were subject-paced, highly complex,
«
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high in uncertainty, and low in redundancy. The skills which comprise
a CPR performahce are also of the latter type and, therefore, may be

learned equally well with eithér massed or distributed practice
\ .
sessions.

According to Oxendine (1968:118), most material which has been

~acquired over a long period of time (distributed practice) will be

retéfned longer than material learned over a shorter period of time
(massed practice). He also notes that despite the type of practice
utilized, a decrement in the skil} occurs very soon after practice
ceases. Cratty (1975) notes that massing practice résults in greater
léarning whereas Marteniuk (1979) states that it doés not matter
whether massed or distributed practice is*utilized in skill learning.

»
Singer (1975) notes that on tests of retention, little differ-

L4
ence in performance exists between initially massed or distributed
practice.

Cratty (1975:361) states that skill practiteqmay be carried out

by either practicing the entire task, practicing the parts of the task,

_or by the progressive part method where one first practices the initial

part, then practices the second part and then practices them together
as a whole. This would continue until the entire task is mastered.

Eenera]ly speaking, it seems that the part method is wasteful of time
when the whole method suffices, as time to put the pieces together is
not ﬁecessarf if learning is conducted according to the.whole method.

Marteniuk (1979) states that; unless the skill*is a very com-

.plex one, the whole method of skill practice should be utilized rather
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than the part-whole method where students practice separate parts of
the skill and then put them together once the parts have been practiced
separately.

Singer (1975:382) disagrees, stating that most skills can be
taught in their entirety or broken down into parts. Drowatzky (1975)
and Singer (1975) state further that it is generally agreed that simple
skills should be taught utilizing the whole method while more complex
skills should be broken down.

Garry and Kingsley (1970) emphasize that where speed and
accuracy are both important to the final performance, they should both
be emphasized during practice. This emphasis will help to prepare the
learner for what to expect and what is desired of him in the final
performance (Singer, 1975:392).

As in the case of CPR where an initial period is spent in
. demonstration of the performance to be learned, Garry and Kingsley
(1970) note that the learners must be able to observe the details of
the demonstration and that explanation should accompany complex skill
demonstration. The explanation should be simple and concise so as not
to overlioad the learner.

Because one learns what one practices, the practice conditions
should be similar to those of the real situation and the"procedure

should be practiced as realistically as possible.

Mental and Physical Practice

Mental practice refers to the syonlic rehearsal of a physical
activity in the absence of any gross muscular movements (Richardson,

1967:95).
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Appropriate mental activity can be a necessary aid in the
learning and performance of motor tasks. It would seem, therefore,
that if physical and mental practice could be continued, tasks may be
learned more rapidly, and with a greater understanding of proper per-
formance techniques (Oxendine, 1969:755). The discovery of effective
mental rehearsal techniques may enable learners to practice at times
when they are not able to actively perform the. task.

Oxendine (1969) conducted a study to investigate the effects of
different schedules of mental and physical practice on the learning and
retention of three motor tasks. Three schedules consisted of different
proportions of physical and mental practice and the fourth schedule
consisted of practice only. Students were given a training period
after which they were performance tested and were retested three weeks
later to determine retention of the task.

Results of this study show that the groups utilizing mental and
physical practice did as wel]l as the practice groups. Mental and
physical practicé combined, therefore, can be as beneficial to learning
a motor task as physical practice. Up to 50% of the practice time in
mental practice can be as effectYve as 100% of the time in physical
practice (Oxendine, 1969:762).

In a stud; conducted by Beasley (1979:475), physical and mental
practice were assessed in skill development in selected chemistry
laboratory tasks. The students were divided into four groups - one
physical practice group; one mental practice group; one physical and

mental practice group; and a control group. Results on a posttest
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indicated that for laboratory performance of tasks, a significant
difference exists between the control and treatment groups (Beasley,
1979:477). Unexpectedly, mental practice was found to be as effective
as physical practice. This may be because of the student's prior
experience with the task. Thus mental practice, to be fully effective,
should be associated with prior experience of\the task (Beasley,
1979:477). Where a skill is unfamiliar to students, teacher demonstra-
tion of the complete skill sequence prior to the mental practice exer-
cise may improve the effectiveness of the mental practice.

Stebbins (1968) conducted a study to determine the effective-
ness of physical and mental practice on learning a selected motor
skill, and possible differential effects of mental practice at
different times in the learning period. Students were broken into five
groups: control, mental practice, physical practice, mental-physical
practice, and physical-mental practice. Resulits showed that the only
significant improvement occurred in the combination-ﬁype treatment
groups and that either mental or physical pratice was equally effective
during the first half of the skill development period (Stebbins,
1968:714).

Cratty (1975) notes that the more complex skills are most
improved through mental practice and that those learners who have
practiced mentally and physically do better than those who have
practiced mentally only. ‘ .

Drowatzky (1975) states that mental practice seems to be most

effective if the learner has had some prior expériente with the task’or
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a task which is similar. Therefore, novice learners should not benefit
as much from mental practice as persons with higher skill levels. He
also stresses that learners must be taught how to practice

mentally.

Feedback

Robb (1968) states that feedback is important in leaFning
becausé feedback provides the learner with information concérning th
his performance compares to the standard. Feedback is error informa-
tion and can be internal or external; terminal or concurrent.

Robb's study (1968) investigated the course of learning a
specified arm movement where the type and frequency of feedback was
varied. After several days of practice, criterion testing was con-
ducted which was the same as the learning pattern except that explicit
verbal feedback was withdrawn. Students were broken into five groups
and utilized different methods for learning the task. Five methods for
receiving information regarding the performance were as follows: (a)
concurrent visual feedback; (b) concurrent prospective feedback and
terminal kno;]e;§e of graphs; (c) a combination of (a) and (b); (d)
concurrent visual feedback interspersed with passive watching; and (e)
concurrent visual feedback at two different.speeds.

Results of this study indicated that: the most effective
methgd for learning the task was concurrent visual feedback; slower
than normal performances led to deficits on the criterion test; sitting

i
and watching was as effective as watching at two speeds; and during

o



testing, students in the slow speed group were significantly poorer
than other students especially in the timing requirements. The key to
effective learning seems to be practice plus feedba;k.

Marteniuk (1979:196) states that, for learning to occur, an
individual atteﬂbtfﬁg to master a skill must have two types of feedback
regarding his performance. Knowledge of performance is feedback the
individual receives about the actual performance or movements. Know-
ledge of results is information which the individual uses to assess
whether the object of movement was fulfilled. Marteniuk (1979) notes
further that either of these types of feedback may be augmented, that
is, the feedback may be added to by the instructor informing the
learner about his movements, as well as the feedback the person
receives internally.

3 Irion (1969) states that delayed feedback has very little
effect upon the learning of discrete skills provided that the learner
does not have to make other responses of the same type during the
delay. This does not apply to continuous tasks where delayed feedback
may be seriously disruptive to the learning and performance process.

In a study carried out by Vanderschmidt (1975), students were
separate& into two groups. The control group received didactic prac-
tice only while the experimental group received didactic training and
practice or an automated manniken. Students in the practice group re-
ceived feedback during the learning practice through feedback devices.
These included: 1lights that told theﬁstugent whether or not ventila-

tions and compressions were being performed properly; a metronome that
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helped establish rate and rhythm; and a strip-chart that traced volume
of ventilations and depth of compressions and errors in hand

placement. Results indicated that the practice group did significantly
better than the no-practice group on initial testing and retention

testing.

Motor Skill Retention

Retention is essential if the person is to put to use what he
has learned because if the information cannot be recalled on the -appro-
priate occasion, the time spent in learning it has been largely wasted.
Therefore, as Stallings (1973:137) states, as educators, our concern is
not just to train individuals for current proficiency, but also to
ensure sufficient retention so that they can continue to participate
long after formal instruction is completed.

A retention curve illustrates the amount of skill which is
retained at various points in time following the cessation of practice
(Oxendine, 1968:100). The retention of an unpracticed skill or
unreviewed verbal learning follows a decelerating curve, that is, it
gradually declines over time but never to the base line. Special
practice conditions or special skill conditions may result in
reminiscence, a temporary rise in the retention curve (Oxendine,

1968).

Theories of Motor Skill Retention

Cratty (1975) discussed four theories of retention: decay,

trace transformation, interference, and memory permanence and overlay.
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The decay theory which suggests that forgetting and remembering depend
primarily on the amount of time which lapses between the initial
practice and the retesting, was popular early in this century but has
now fallen into scientific disrepute.

Another theory of historical interest is the trace transforma-
tion theory which states that forgetting and remembering depend
primarily on the changes in the configuration of the memory trace which
alters the way skills are remembered.

Interference theory is the most scientifically respectable
theory regarding skill retention. Interference theory states tht the
amount or quality of the skill which is retained depends primarily -on
the nature of interfering events (Oxendine, 1968). Skills are not
forgotten but are altered or obliterated by new experiences. The
interfering activity can occur before the learning of the task
(proactive inhibition) or can occur after the initial task learning but
before the retesting (retroactive interference) (0xend1;e, 1968).

Oxendine (1968) and Stélliﬁgs (1973) state further that if the
interfering events are simi{ar to the material to be retained, the
retention is altered more seriously than if the interfering events are
dissimilar to the maférial to be retained. With both proactive and
retroactive interference, it is the interaction of new experiences with
older ones so that the old is not forgotten or the new is not easily
retained (Kolesnik, 1976:147).

Many researchers believe that the reason motor skills are
retained so well is that there are relatively few interfering motor

events in everday life extending from the initial practice to the

-
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retesting session. Most researchers today espouse the interference
theory of skill retention, even though relatively little work has been
done relating interference theory specifically to motor skills.

Robb (1972:76) states that.skills that are highly retained are
those in which a high degree of sequential and temperal patterning, or

.

proficiency, has been achieved. There is some evidence that sequences
-
are remembered more readily than temporal patterning. For example, in
CPR, sequences are usually remembered but timing tends to be off.
Perhaps this is becausf"tempora] patterning has been forgotten.
Forgetting %Féquently involves some sort of distortion. These
distorgions are of two main kinds: disintegration and assimilation
(Kolesnik, 1976). Disintegration includes forgetting some details of
an experience but remembering the whole picture and some other details.
In assimilation some aspects are retained, some aspects eliminated and
some new ones introduced into the original situation. Material seems

to be retained best when it fits our frame of reference and is posi-

tively reinforcing to us.

Factors Affecting Skill Retention

Oxendine (1968:99) states that, over time, learned material
becomes altered in two ways: quantitatively (amount-retained) and
qualitatively (variations in organization or character of material).
Teachers have suspected for a long time that certain types of skills or
knowledge are remembered better than others. Gagne and Fleishman
(1959) believe that motor skills are retained longer than verbal
material perhaps because motor skills are learned more thoroughly to

begin with.



29

Another reason why motor tasks tend to be remembered 1ongér*
than verbal tasks is that different retention tests are used for each -
usually recall for verbal material and relearning for motor skills
(Oxendine, 1968).

Singer (1975:453) states that retention may be dependent upon a
number of factors: the nature of the task; its meaningfulness to the
]earngr; the time lapse between initial learning and recall; inter-
polated activities; and the conditions under which the skill was
learned. .

How much a person retains depends upon a number of factors:
his intention to remember; the personal meaning of the material to him;
his mental abilities; his level 6f maturation; his background of
experiences; if ovef]earning has occurred; the frequency of presenta-
tion; and what he has previously learned (Kolesnik, 1976).

One of the most important fagdors in the retention of any type
of learning is the degree to which the material is learned initially
(Singer, 1975:464) (Cratty, 1975). The degree of original learning is
usually stated in terms of: the number of practice trials or amount of
time spent in practice; and the degree of'proficiency exhibited
(Oxendine, 1968:115). With motor skills, proficiency is usually
measured in terms>of speed, accuracy, distance or number of succesksful
repetitions.

Oxendine (1968:112) further states that meaningful material
tends to be retained longer than material which seems disorganized to
the learner. The manner in which the material is structured, its

relationship to the learner's previous experience and the importance

?
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the individual places on the material all help to determine the degree
of retention.

Finer details of the motor skill teﬁd to be forgotten more
quickly than the basic features of the skill. It is also known that
elements stressed as being most 1mpor£;nt are more likely to be
retained for long periods of time (Oxendine, 1968:113). H; states
further than when skills begin to deteriorate, fine points which lead
to the highest performance levels, are the first to be lost.

"It has been found by Oxendine (1968:114) that pleasant skills
will be remembered better than unpieasant skills. Similarly, those
skills which have been practiced mentally tend to be retained longer.
Garry and Kingsley (1970) state that the experiences most easily
recalled are those which are emotionally toned, either pleasantly or
unpleasantly.

Singer (1975:467) also notes that ultimate skill retention is
more dependent upon intervening eQents than time per $e“§§ greater

activity brings about the development of competing response tendencies,

thus resulting in a higher degree of forgetting.

Overlearning

It is well known that tasks wﬁich are well learned are very
difficult to forget and are therefore, easily retained. Overlearning
refers to the continued practice or study of a task after it has been
learned according to some ériteria (Oxendine, 1968:115) (Singer,

1975:366).
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According to Stallings (1973), the amount of retention of a
skill appears to be determined primarily by the‘degree'of proficiency
attained during training or the amount of “"overlearning". The nature
of the skill and the type of activity engaged in during the no-practice
interval also appear to have an effect. The degree of proficiency
attained would, in large part, be based on the amount of practice the
individual has. Oxendine (1968:115) noted that overlearning is applied
with the theoretical assumption that it allows the learning that has
taken place to "set", (resulting in greater retention) rather than for
the purpose of increasing proficiency.

Oxendine (1968:111) also notes that overlearning is more likely
to occur with motor skills than among\other types of learning. This
may be partly due to the fact that some individuals may enjoy the motor
task and therefore, practice beyond the point of having learned how to
perform the task. . Overlearning also tends to result in less inter-
ference than for material which has not been overlearned.

Melnick (1971) conducted one of few studies reiated to over-
learning with a motor-learning task; Four groups of subjects practiced
balancing on a stabilometer to a specified criterion and were then
subjected to either 0, 50, 100 or 200 percent overlearning practice
immediately following the attainment of the learning criterion.

Half of each group were retested after one week and half were
retested after one month. Results showed that immediate recall of the

skill following both sets of retesting was facilitated by overlearning,
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with 50% overlearning seen és being as effective as 100% or 200%
overlearning. However, if time was given to relearn to the criterion,
only the 200% overlearning group showed significantly better scores
than the 0% group, and then only after“the one month intérva].

Melnick (1977) state further that if time is available for a
quick review prior to the retesting, overlearning of difficult tasks is
not necessary. This is based, in part, on a study conducted by
Hammerton (1963) where ahdifficult tracking task was overlearned by
between 90 and 170_tr1als by one group of subjects while the other
group did no overlearning. Hammerton (1963) found that while
overlearning improved ‘initial recall of the task, recovery was very
rapid for the group which had no overlearning,

It would be helpflil to know how much overlearning can produce
and predict good retention effectg and, therefore, it is surprising
that studies dealing wit ;Dg ptimum amount of overlearning are so

scarce (Cratty, 1975). o
4

Motor Skill Classification

Almost without exception, motor skills have been shown to be
well retained even after intervals of up to two years (Stéllings,
1973:139). Small losses which do occur appear to be quickly relearned
with practice. Gagpe and Fleishman (1959), Stallings (1973)
Vanderschmidt (1975), and Cratty (1975) all note that continuous skills
are u§:a11y retained better than discrete skills even after long

i

periods of no practice. Singer (1975:462) states that this may be
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beause there is lfss interference from other activities; they tend to
be overlearned; and error; can be corrected quickly.

CPR involves both discrete and continuous skills. The discrete
skills include diagnostic skills such as opening the airway and check-
ing the carotid pulse and continuous skills include ventilations and
compressions (Vanderschmidt et al., 1975). BecaJse CPR is a complex of

both continuous and discrete skills, retention of the entire perfor-

mance may be found to be at a fairly low level.

Methods of Measuring Retention

Bahrick (1966:35) states that methods used for measuring
4 retention have changed little from the earliest days of experimental
‘psychology in the 1950%s. ‘

Oxendine (1968:104-105) and Robb (1972) state that the most
popular techniques for determining the amount of retention are recalt,
recoénition and relearning. Recall is the least sensitive method and
asks the individual to draw from his memory without any cues. He must
remember what he has learned. Recall can be used quite successfully
Qith some types of skills and usually consists of retestinﬁt éigyever,
the individual may draw a blank during recall and not be able to
perform the skill at all. ‘

Oxendine (1968) states further that the timing of retention
measures is important. In successive recall, the individual is
réiﬁ§ted after various periods in time after the initial learning has

occurred. The reterntion curve would be plotted based on the

individual's score at each retest. One problem with this measure is
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that review is likely to occur with each successive retest and there-
fore, performances may be enhanced.

Single recall may also be utilized to measure skill retention.
In single recall, several groups of individuals learn a skil'l to a
desired prdficiency and then a different group is retested to check the

’
proficiency at each desired point in time. With this type Jf measure,
performance enhancement is removed because the individual does not have
the opportunity for skill revie; with each retest.

Recognition is more sensitive than recall and will probably
give a more accurate»indica;ﬂon of the indivfdu§]t; retention. Recog-
nition allows the individual a greater chance of successfully repro-
ducing the correct response by requiring discrimination of several
stimuli. Although recognition is frequently used fb* multiple choice
exams, it is not frequently used as a means of determining motor skill
retention. ~

Relearning is the most sensitive of the measures of retention
and involves learning something, testing and Piming the relearning of
the same material. The individual may not be able to recall or recog-
nize any part of a skill, however once he practices the skill again, he
will probably find that he can get the feel for it fairly rapidl}
again. If this does not occur, he will most likely find that
relearning the skill takes less time than it did originally.

Recall and recognition tests measure the amount of material
remembered while relearning tests measure the tihe for the initial

learning and the relearning and the difference between the two is the

amount retained (Kolesnik, 1976). The relearning method usually shows

r
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considerably more retention than do recall or recognition (Kolesnik,
1976:162). ‘

According to Singer (1975:455) the purest measure of skill
~retention is the one-trial test performed at a later date. This method
ensures that relearning cannot occur however {t may not be all that
reliable as performance tends to f]uctuate from trial to trial.

Accogding to Schmidt (1975), the typical experimental design
for research studies provides practice for the learner to learn a motor
task, a period of\no practice (retention interval), and retesting on
the task. If the learner ig less proficient than on the original test,
he is said to have undergone a retention loss.

| Cratty (1975) states that traditionally two methods have been
utilized to measure skill retention. In the “"percentage of gain”
method, after a period of no practice, the individual performs the task
and the score is compared to the level reached at the completion of the
initial learning session to determine if there has been learning or if
the initial score was a transitory performance only. The "savings
method" consists of looking at the amount of time saved during
retesting because of previous practice with the skill.

Schmidt (1975:98) states that retention can be measured in two
ways. Absolute retention refers to the level of the performance after
the retention interval regardless of where the learner left off after

initial practice while relative retention measures how much retention

has declined from the original practice to the restesting session. If
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absolute retention is being measured, overlearning leads to increased
profictency and if relative retention is being measured, overlearning
leads to greater losses over the retention interval (Schmidt,

1975:107).

Skill Retention Studies

Purdy and Lockhart (1962) conducted an experiment to determine
* retention and relearning of five novel gross motor skills after a nine
to fifteen month period of no practice. Subjects were broken into
three groups according to ability to learn skills: high, average, and-
Tow. For the retesting session no warm ups were given and the subjects
performed the skills on three consecutive days. Analysis of their data
showed that: a high degree of skill was retained after about one year
of no practice (94%); relearning to previously attained levels was
rapid after approximately one year of no practice; skill groups
retained their positions in learning, retention and relearning; when
the proportion of the skill retained and relearned was considered,
difference among the groups was smé]l; and there was no significant
difference in the retention among the five skills (Purdy and Lockhart,
1962:267-270). Reminiscence was found to be present in one or more
skills in 89% 6f the total group of subjects.

Fleishman and Parker (1962) studied the long-term retention of
skills involved in piloting an aircraft. During a six week period,

seventeen practice sessions were held. Retesting was conducted after

P



periods ranging from one to twenty-four months. Results showed that:
retention of this perceptual-motor skill was very high, even for
periods up to twenty-four months; small losses of retention were
recovered in the first few minutes of practice; no drop in the reten-
tion curve was shown between the firs£ and fourteenth months, decline
was shown at twenty-four months; the most important factor in retention
seemeé to be level of original learning; and retraining was more effec-

tive with distributed rather than massed practice.

CPR Acquisition and Retention

In 1973 the National Academy ofgffciences and the American Heart
Association determined standards for basic 1ife support, advanced life
support and emergency cardiac care (Ellis, 1980:220). Canadian Heart
Foundation standards were printéd in 1976 and consisted of reprints and

modifications of the American standards.

CPR Standards

The goal of initial emergency measures is to maintain ventila-
tion of the lungs and to deliver adequate amounts of oxygenated blood
to the brain (Milstein, 1963:1ﬁ6). These initial measures have been
described as the A-B-C's of CPR (Chung, 1975:194) (Cagadian Heart
Foundation, 1976:1):

A - clearing the airway artificial \

B - instituting breathing | ventilation ( cardiopulmonary

C - restoring circu]atidn artificial resuscitation

circulation /
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L.

These steps must be covered rapidly and in the proper sequence because
seconds, not minutes, count (Shapter et al., 1976:11). The advantage
of CPR is that it permits the earliest possible treatment of cardiac or
respiratory arrest by properly trained people ( Blaylock,

1977:508).

Artificial Ventilation

Opening the airway and restoring breathing are the basic steps
of artificial ventilation (Canadian Heart Foundation, 1976:1). These
steps can be performed quickly under almost any circumstance and with-

out the use of equipment or help from another person.

A. Airway

The most important factor for successful resuscitation is the
,immediate opening of the airway (Canadian Heart Foundation, 1976:1).
This can usually be accomplished by tilting the victim's head as far
back as possible while he is lying on his back. The rescuer places one
h;nd on the victim's forehead and the other hand under the victim's
neck. He then lifts the neck with one hand and presses backward on the
forehead (Shapter, 1976:12) (Gordon, 1972:401). This extends the neck
and forces the tongue away from the back of the throat. The victim's
head must be maintained in this position at all times.

This method is effective in most cases. If it is not effective
in opening the airway, the jaw thrust may be required. This can be
accomplished by the rescuer placing his fingers behind the angles of

the victim's jaw and 1) forcefully displacing the mandible forward
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while 2) tilting the head backward and 3) using His thumbs to retract

the lower 1ip to allow breathing through the mouth and nose (Canadian
\

Heart Foundation, 1976:1). This method is usually performed with the

rescuer positioned at the victim's head.

B. Breathing

Once a patent airway has been established by means of the head
tilt maneuver, the rescuer must ascertain if the victim is breathing.
This may be done by observing the victim's chest for movement which may
indicate respiration and by the rescuer listening and feeling for air
movement in front of the victim's mouth and nose (Shapter, 1976:13).
If, after the head-tilt, the victim does not begin breathing on his
own, artificial ventilation (rescue breathing) must be started immedi-
ately. Nhfle maintaing the head tilt, the rescuer seals the victim's
nostrils by pinching the nose. The rescuer then takes a deep breath
and blows into the victim's mouth. These breaths are repeated four
times in quick succession without allowing the victim to exhale between
breaths (Shapter, 1976:15-17) (Canadian Heart Foundation, 1976:3).

Where it is not possible to use mouth-to-mouth resuscitation,
mouth-to-nose techniques should.be utilized. For this technique, the
rescuer keeps the victim's head tilted back by placing one hand on the
victim's forehead and uses the other hand to 1ift the victini's lower
jaw to seal the lips (Canadian Heart Foundation, 1976:3). The rescuer
then takes a deep breath, seals his mouth around the victim's nose and
blows until he feels the lungs expand.. The rescuer's mouth is removed

so he can observe the chest falling.
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Immediately after the rescuer establishes a patent airway and

quickly gives four full breaths, assessment of circulatory status is
initiated (Shapter, 1976:17). Palpation of the carotid pulse is the
method of choice for detérmining cardiac action as it is a central
pulse and is easily palpated (Milstein, 1963:97). %

» While maintaining head tilt with one hand, the rescuer checks
the carotid pulse with the other hand. He does this by moving his
fingers laterally to the groove between the trachea and neck muscles.
Gentle pressure will allow you to feel the pulse. If the carotid pulse

is absent, external cardiac compression must be initiated immediately

(Shapter, 1976:18) (Canadian Heart Foundation, 1976:4).

C. Circulation (External Cardiac Compression)

External cardiac compression compresses the heart between the
sternum and the spine and forces blood out of the heart (Milstein,
1963:112). This produces a pulsatile artificial circulation. The
carotid artery blood flow resulting from external cardiac compression
1s usually about one quarter to one third of normal (Canadian Heart
Foundation, 1976:4).

External cardiac compression must always be accompanied by
artificial ventilation so the blood that is circulating is being
oxygenated.

The Canadian Heart Foundation (1976:5) states that ef}ective
external cardiac compression requires sufficient pressure to depress an
adult'sylower sternum a minimum of one and one half to two inches with

the victim lying on a firm surface.
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In order to determine hand position for external cardiac com-
pression, the rescuer palpates the lower edge of the rib cage and
follows the rib edge to the mjdline and locates the notch between the
two rib margins as they meet: The middle finger is placed in this
notch and the index finger is placed superiorly to the middle one. The
palm of the other hand is then placed next to the index finger with the
fingers of the hand not touching the chest wall. The hand used to
palpate the anatomic landmarks is now positioned over the hand on the
chest (Shapter, 1976:18) (Gordon, 1972:403) (Canadian Heart Founda-
tion, 1976:5). o

The rescuer should be as close to the victim's side as possible
with his hands as closely parallel as possible and his shoulders
directly over the victim's sternum. This makes use of the weigﬁt of
the rescuer's body to achieve effective compression which is the pres-
sure required to depress an adult's sternum one and one half to two
inches (Blaylock, 1977:510).

Cardiac compressions must be regular, smooth and non inter-
rupted. A slight pause at the end of each compression appears to ;ject
the blood more efficiently (Canadian Heart Foundatfon, 1976:5)
(Shapter, 1976:20). After this pause, the sternum is relaxed so that
the ventricles of the heart can ffll. The heel of the rescuer's hand,
however, should not leave the victim's chest.

Because it is imperative to apply external cardiac compression
with artificial ventilation, it is ideal to have two rescuers so that

each person can perform one task (Canadian Heart Foundation, 1976:5)

(Gordon, 1972:405). The external cardiac compression rate for two
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rescuers is 60 compressiéns per minute and the artificial ventilation
rate is 12 per mfnute (Canadian Heart Foundation, 1976:5) (Shaptef,
1976:21). The ventilations must be given during the relaxation phase
of the cardiac compression cycle and therefore proper performance of
the two man rescue requires training and experience.

For practical purposes, the spoken phrase "one thousand and
one” represents approximately one second (Shapter, 1976:21). The
cardiac comp:ession rescuer counts out loud the sequence of "one
thousand and one, one thousand and two, one thousand and three, one
thousand and four, one thousand and five" without pause; he compresses
the chest on the words "one, two, three, four, and five" (Shapter,
1976:21). The ventilation rescuer takes a deep breath on the words
"one thousand and three", places her mouth over the victim's mouth on
the words “one thousand and four", and begins blowing into the victim's
mouth on the word “"five" (Shapter, 1976:21). Thus, maximum ventilation
will occur during the words “"one thousand and" of the next cardiac com-
pression cycle. )

The two-rescuer method is effective in maintaining éirculation .
as artificial ventilation can occur without any interruption in
external cardiac compression. The two rescuers may also exchange
functions without any interruption of basic 1ife support. This is
accomplished as follows:

1. rescuers will be on opposite sides of the victim;
2. the ventilation rescuer gives a ventilation and moves to a
L 2

position alongside the victim's chest. She palpates the rib

margin and locates the notch with her middle finger. She
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places her index finger superior to her middle finger but does
not position her other hand. N

3. the cardiac eompression rescuer continues to count. As soon as
he completes three compressions, he removes his hands from the

Chest. The new compression rescuer slides her hand into posi-

tion on the victiﬁ's chest and places her other hand on top of

her bottom hand. She then cop;inues with the fourth compres-
sion. The original compress{gn rescuer moves fo the victim's
head and performs the next ventilation.. There should be no
interruption of the cardiac compression cycle (Shapter,

1976:20-21) (Canadian Heart Foundation, 1976:5).

CPR* may also be carried out effectively if ;;ly one Eescuer is
available f% erfoem both cardiac compression and artificial ventila-
tion. Under these circumstances, interruptions in the cardiac compres -
sion cycle are unavoidable. However, CPR should never be interrupted
for more than five seconds (Gordon, 1972:407).

The single rescuer performs two quick ventilations for each
fifteen compressions (Gordon, 1972:406) (Canadian Heart Foundation,
1976:5). fo maintain an effective average cardiac compression rate of
ﬁq per minute, compressions must be performed at a faster rate than in
the two-rescuer sequence (Shapter, 1976:21). This faster rate is 80
compressions per minute,

The rescuer must count three consecutive sequences of "one and
two and three and four and five," substituting the number "ten" for

“five" in the second sequence, and the number “fifteen" for "f1ve" in

the §h1rd sequence to keep track of the count and to maintain rhythm, .
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According to Shapter (1976:23), after the number “fifteen" the rescuer
immediately gives two full ventilations in five to six seconds and then
returns to the cardiac compression cycle.

When the rescuer returns to the cardiac compression cycle, he
must quickly Tocate his hand position using the method outlined
earlier.

The fifteen to two ratrz applied every fifteen seconds is ideal
and should be the goal of one person rescue. However, such a pace is
difficult to achieve and maintain except by the very skilled and well-
practiced rescuer (Shapter, 1976:23).

Standards (Canadian Heart Foundation, 1976:6) state that the
carotid pulse should be checked after the first minute and then period—
ically during cardiopulmghary resuscitation to check the effectiveness
of external cardiac compression or the return of spontaneous heartbeat.
CPR should always be continued until the rescuer is too tired to con-

tinue, until help arrives, or until the victim recovers.

Complications of CPR

Comp]icétions which may be caJ:ed by cardiopulmonary resuscit(:/
tion are, on the whole, acceptable risks as the alternative is death.

The most frequently reported complications are those due to in-
correct hand position on the chest of the v1c§1m. Rib fractures usual-
ly occur because the rescuer's fingers exert pressure on the victim's
ribs (Shapter, 1976:28) (Milstein, 1963:119). Liver lac;rations, a
fairly common and serious risk, also occur ;s a rgsu]t of incorrect

hand position and result in compression of the xiphoid process of the

sternum (Milstein, 1963:119).
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A complication which may result from artificial ventilation is
distention of‘éﬁé"étomach which occurs as a result of too forceful
ventilati&hs. Th{s is especially dangerous as stomach contents may be
aspirated into the lungs.

Other complications which occur infrequently include perfora-
tions of the stomach, ruptures of the heart and lungs, fractures of the
sternum, and marrow and fat emboli (Milstein, 1963:119).

In a study conducted by Kaplan and Knott (1964) during
autopsies, it was found that 28% of 100 patients had complications
resulting from CPR. Rib fractures were the most common and occurred in
24% of these patients. A sihi]ar study by Shapir (1968) found that 31%
of 62 patients had complicatiogs with iji of these being rib frac-
tures.

In a study of 36 patients conducted by Lawrence et al.
(1964:2523), sixty-five complications\of clos;dfchest cardiopulmonary
resuscitation were reported. The most EOmmon cohp]ications were found
to be aspiration of stomach contents and Fig}fraztures. Although this
number of injuries is not large, they stil]lﬁbpreéen; the appreciable
.danger inherent in the technique (Lawrence, 1964:2530).,

It was the observation of these researchers that closed-chest
resuscifation is not performed properly by the novice unliess he has had
.prfor~practice on a manniken-under experienced supervision. The
question to be answered then mesk specify after what length of time the
rescuer needs to be retrained so that his skills of card%opu]monary

4
resuscitation are at an accurate and current level so that many of

these complications can be prevented.
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CPR Skill Acquisition .o

R | . In the 1960's, the American'ﬂgart Association Committee on
Cardiopulmonary Resuscitation agreed on details of techniques to be
taught, catalyzed training programs and methods, developed mé#ﬁals and
slide-tapes and sponsored a nationwide system to teach cardiopulmonary
resuscitation to laymen (Kirimli and Safar, 1972:393). A CPR manual
was distributed worldwide. The Laerdahl Compény provided training
aids, particularly realistic mannikens which.made widespread practice
possible (Safar, 1974:162). Films helped to disseminaté knowledge and
to promote acceptance of the new resuscitation techniques. |

The basic cardiac life support course is offered to both lay
and professional people and provides knowledge and skill in one- and
two-person rescue, infant resuscitation, and obstructed airway
maneuvers (El1lis and Bil]ings, 1980:220). The standards for this
course were developed by the National Academy of Sciences and the
American Heart Association in 1973 (Ellis and Billings, 1980:220).

The first American Heart Association CPR Instructors Course was
developed in 1965 to provide highly-motivated and skillful persons to
teach CPR courses (Kirimli and éafar, 1972). .

The traditional CPR course consists of twelve to sixteen hours
of concentrated instruction and skill practice. Following one hour of
instruction related to warning signs of heart attack and risE factors
related to heart attack, demonstrations are conducted regarding qne’
person rescue, two person rescue, infant resuscitation and obstructed

airway maneuvers.
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CPR instructors then break the group down to a ratio of about
one instructor to si§ students and th; students spend the remainder of
the course practicing techniques of CPR. Repetition in practice,
supervised by instructors, to the point of perfection is necessary for
the success of this course. The major deficiency of traditional
courses has been inadequate time for supervised manniken practice
(Safar, 1974:182). There also tends to be great variability in the
quality of the instructors.

The students from the University of Alberta Hospitals School of
Nur§ing who participated in this study were initially taught CPR in the
traditional manner. They received an hour of instruction related to
_warning signs of heart attack and risk factors related to heart attack
followed by demonstrat}ons of one and two mag CPR, infant resuscitation
and obstructed airway maneuvers.

They were then divided into groups with an instructor student
ratio of one to six. The remainder of the sixteen hour course was
spent practicing CPR techniques to perfection under the direct super-
visién of the CPR instructor. At the completion of the course the
students were given a theory examination and ptactice examination in
accordance with Canadian Heart Foundation standards and were said to be
certified in CPR. 7

In 1972 to 1973, Safar and associates attacked the prob}em of
the need for more instructors by modifying and testing the Laerdahl
self-training system which consisted of a flew introductory film, * g
recording Resusi-Anne manniken, flip charts and a coaching sound tape

(Laerdahl.~1975). This system allows individuals to learn CPR and
Etgind

practice it to pérfection in a self learning environment (Meltz r



Dunning, 1972). It decreases the instructor's involvement with the
students, allows the students to progress at their own speed, has built
in evaluation of student performance and would facilitate large-scale
training of the lay public. This method could also be utjlized effec-
tively'by people already certified in CPR to practice on Zheir own to
to keep their skills at a high level, thereby making recertification
much easier. -

This system was tested on school children in Pittsburgh and
results indicated the same successful performance rates and low poten-
tially injurious performance rates as with the traditional instructor-
coached teaching method. One year posttest results indicate a need for
periodic retraining (Scott et al., 1976).

In a study conducted at the University of Mississippi Medical
Center, medical students were taught CPR utilizing the self-teaching
method. Half of the students were also given a criterion performance
checklist developed from AHA standards. Students utilized this check-
list while they were practiciné CPR on the mannikens. Results showed
that all students who received the checklist became certified in CPR
while only 42% of those who did not receive the checklist became certi-
fied (McSwain, Mahan, Herrin, 1979). Indﬁcéiions from this study peint
out that a very high level of performance can be attained without
involving excessive amounts of instructor time. |

Berkebile et al. (1975) conducted a study of seventh and
eleventh graders comparing four CPR training methods: traditiona]?
self-training with self-practice on a manniken; film viewing only; and )
film viewing plus,self-training with self-practice on mannikens. \f

control group was given no training at all. Practice performance was

r



49

evaluated approximately eleven weeks after the practice sessions. Of
the control group, all students failed to pass the practice perform-
ance. In general, seventh graders performed best with film viewing
plus self-training with self-practice on mannikens, while eleventh
graders performed best wigh the traditional method (Berkebile,
1975:16). The self-learning methods used in this study compare favor-
ably to the traditional instructor method in CPR performance. This
study also recommends that certification should be awarded yearly upon
demonstration of CPR competence.

Thé most recent advance in the training of CPR deals with com-
puter technology (Hon, 1982). This system employs a videodisc and com-
puter to teach the individual the skill of CPR. This system will have
the capacity to train one to four individuals at any given time with no
assistance from a human instructor. The system has the capacity to
evaluate each student individually and as an added bonus, it serves as
an excellent recertification tool for those already certified in CPR.
Using this system two hours a day, 1700 persons may be recertified in

»
one year (Hon, 1982:138).

When this system is certifying four peoplie at a time, the
expected duration of the course is about four hours; for recertifica-
tion after six months about half an hour; and for récertification after
one year about one hour (Hon, 1982:138).

This system allows the student to be certified more quickly and
at higher standards than a live instructor can achieve. It can also
give more Qrecise and immediate coaching as the technology has the
ab%lity to get inside the manniken, something a live instructor can

never do (Hon, 1982).
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Different training programs for CPR have been described above.

The most important part of each of these programs is the fact that

manniken practice to perfection is mandatory if the rescuer is to be

successful in saving lives.

CPR Skill Retention jtudies

The Canadian Heart Foundation (1976:10) mandates that CPR
courses be required as part of the curriculum of all medical, dental,
nursing, respiratory therapy, and other allied health schools. As mem-
bers of health care professfons this mandate is an important one, one
that will save lives. Therefore, it becomes even more important to
know how long these life-saving skills are retained at the level deemed
proficient according to the Canadian Heart Foundation. -

Tweed (1980) examined the effects of deliberate overtraining of
CPR skills by repetitive ﬁanniken practice with the Winnipeg Police
Force. tach person received eight hours of CPR training with recording
mannikens and then did a written test and performance test on the
recording manniken. Each person received instructor certification in
BCLS. After a period of 12 to 18 months, personnel were randomly
chosen for retesting. One attempt on retesting was allowed. Analysis
of performance was based on assessment skills, the call for help before
commencing CPR, adequate ventilations, adequate compressions, and
potentially injurious performance (Tweed et al., 1980:652).

Results from this study showed that there was a statistically
significant (p < 0,001) decrement in cognitive knowledge, in ability to

perform adequate assessments, and in placing the call for help. There

were no decrements in ventilation or compression skills and no changes
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in incidence of potentially injurious performance (Tweed et al.,
1980:652). OveraQ%hperformance for those failing however, was general-
ly adequate as these failures would probably only increase the risk of
beginning CPR unnecessarily.

On the whole, this study demonstrated that deliberate over-
training of these personnel resulted in satisfactory skill retention
for at least one year (Tweed et al., 1980).

In a study carried out by Weaver et al. (1979), lay persons
were evaluated six months after comp}etion of a four hour BCLS course
to determine the degree to which CPR knowledge and performance skills
were retained. The psychomotor performance evaluation was identical to
that administered at the conclusion of the initial course. Retention
was determined by comparing the follow-up psychomotor performance
scores with thé scores achieved at the -completion of the course
(Weaver, 1979:901). The study showed that trainees had lost much of
their previously learned knowledge and skills after a period of six
months. Recommendations from this study stated that follow-up review
and reinforcement must be implemented to ensure retention of knowledge
and skills at an adequate level and that organizations offering CPR
should recommend recertification and mechanisms for review and recerti-
fication (Weaver et al., 1979:902). Once yearly review and recertifi-
cation is not thought to be adequate.

In a study of the retention of CPR ski]]'among trained
Emergency Medical Technicians (EMT's), Deliere and Schneider (1980)
found that there is a significant association between CPR technical
skills retention and length of time from the last CPR training., EMT's

who had completed the CPR course within six months had the hiéhest
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passing rate while those who completed the course more than 12 months
ago had only a 20.7% pass rate (Deliere and Schneider, 1980:58). It

was also found that CPR skills deteriorate rapidly when not reinforced
with frequent training and therefore retraining should probably occur
quarterly with recertification probably every six months and not less\\\
than once yearly (Deliere and Schneider, 1980:60) Further study must,
however, be undertaken before this requirement is made mandatory
(Deliere and Schneider, 1980:60).

In a pilot program for a study by Vanderschmidt et al. (1975),
students were divided into practice and non-practice groups. Practicte
was provided on an automated manniken. The students were evaluated on
their ability to perform CPR within one week and three months after CPR
instruction and were also given a multiple choice test.

Three areas determined pass-fail:

1. ability to initiate CPR precisely (checking for breathing;
ventilations; checking for pulse and pupils). r

2. ability to palpate carotid pulse and to check pulse and pupils
on the manniken.

3. ability to perform CPR as single rescuers
In order to pass the practical test students were required to:

1. achieve a minimum of eight ventilations and 45 compressions

- during a one minute manniken test.
2. count carotid puise accurately.
3. initiate CPR precisely

A multiple choice examination was also given to the students.
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In the immediate testing, 75% of the practice group passed
while 94% of the non-practice group failed the practice exams. Retest-
ing completed three months after initial instruction indicated that the
practice and non-practice groups were almost identical; only 10% of the
practice group and 12% of the non-practice groups passed the practical
exam. The loss of learning was especially evident\in the required
minimum number of ventilations. The skill of initiating CPR and
recognizing the pulse were retained well, especially in the practice
group.

The previous recommendations of the American Heart Association
(AHA) relative to manniken practice and the need for periodic retrain-
ing seem to be validated in the pilot group (Vanderschmidt, 1975:27).

The major study, conducted in 1975 by Vandersgnmidt et al., had
as its objective, the determination of the feasibility of teaching CPR
to junior and senior high school students in order to provide for more
continuity of emergency services. The key to the study would be
whether or not the students would retain the CPR skills once they had
initially learned them.

With respect to the retention of the skill of CPR, one must
recall the distinction between the discrete and'continuous skills in
CPR. The discrete skills include opening the airway and checking vital
signs while the continuous skills include ventilations and compressions
(vanderschmidt et al., 1975:765).

Once the CPR program had been designed, 400 students were

chosen from grades eitght and eleven to take part. A control group
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received didactic training only while the experimental group received
didactic training and practice on an automated manniken.

Evaluation consisted of a multiple-choice exam and a practical
test. For the practical testing, students were marked on one and two
rescuer CPR using the strip charts. Data not normally collected on the
strip chart were also recorded and included checking the carotid pulse,
and checking for breathing before initiating CPR both at the end of the
training session and again after three months.

The practical test consisted of continuous and discrete skills.
Discrete skills included: <checking the carotid bu]se; opening the air-
way with the head tilt; lifting the neck; checking for breathing; and
finding the pressure point for compressions. Continuous skills
included performing ventilation and compressions for one.and two
rescuer (Vanderschmidt, 1975:770).

Results of this study showed that the practice group did
significantly better than the no-practice group on initial testing and
retention testing. On initial testing 55% passed the practical test
while on the retesting only 31% passed. Vanderschmidt (1975) further
noted that students performed better using two person rescue both
initially and during retesting with 58% passing initially and 46% on
the retesting. Continuous skills were retained quite well while dis-
crete skills were performed correctly 78% of the time initially and
only 41% of the time during retesting.

From the above study, it still remained to be shown whether CPR
skills could be retained over time or not and therefore be a viable

project to pursue for school students. A further study by
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N
Vanderschmidt et al. (1976) sought to ascertain if CPR skills could be

retained over time at AHA criterf;n levels, how well these.skills could
be retained, and whether or not a film would improve the performance of
someone who had received CPR instruction one year ago.

Persons from the previous study participated and the practice
group was to be the focus. Half of one group saw the¥ilm and half did
not. Results showed that retention of continuous CPR skills was almost
identical to that observed one year earlier. Retention of ability to
measure the carotid pulse was also excellent. According to
Vanderschmidt et al. (1976) though, retention of discrete skills con-
tinued to decline. There appears to be no difference between the film

[3

and no film groups on any component skills. There seems to be value
however, in teaching CPR skills to secondary school students because
sometimes the ability to perform ventilations and compressions only
could save a life. It was recommended {n this study that further
training programs should be developed to improve the retention of dis-
crete CPR skills,

Barick (1977) carried out a study comparing the retention of
CPR skills among lay persons, EMT's and intensive care nurses focusing
on when the ability to perform CPR techniques becomes unacceptable in
the general p:blic. Findfngs were based on a cognitive test and prac-
tical skill tests and indicated that the general public trained in CPR
did retain enough knowledge and skilj to perform CPR, that they need to
be retrained periodically, and that they can perform CPR as well’as

some EMT's and nurses for as long as nine months (Barick, 1977:64). On

the written examination, the general public retained knowledge about
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CPR congruent with standards for about four months (Barick, 1977:64).
By the ninth month, a statistically significant amount of information
is lost. Based on the above findings, all people trained in CPR may
not retain CPR knowledge and skills at recommended acceptable levels
for application for as long as one year after inftial training (Barick,
1977:64).

Bjorn Lind (1973) conducted‘a study of CPR retention following
a two hour CPR course offered through a hospital. Physicians, nurses
and lay personnel had received the initial course and these same groups
were 1Ac]uded in the retesting session. Approximately one half of the
two hundred and seventy 1n{t1a] trainees were retested. DOr. Lind used
recording Resusi Anne's for the retesting and he found that two thirds
of all groups were able to perform mouth-to-mouth ventilation satisfac-
tori]&. Interestingly, for external cardiac compression, physicians
and nurses both performed at about 66% while the lay personnel
performed at only 35%. It is also interesting to note that failures
most often (93%) concerned the most important part of the technique,
namely localizing the correct pressure point (Lind, 1973:462).

Braun, Reftman and Flo}in (1965) conducted a study with laymen
on rescue squads to determine if these people could be trained to
recognize cardiac arrest and perform CPR 6roperly. These peoplé were
given a two hour lecture on cardiac arrest and how to diagnose and
treat it. zify were then broken into small groups (ten per group) to
practice CPR using the Resusi-Anne manniken for a two hour session. At
a third session individuals were tested theoretically and practically

on CPR. Seventy two percent of those tested passed both exams.
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It is not surprising to note that of these who failed, three times as
many people failed the practical exam as the theory one (Braun, Reitman
aJ; Florin, 1965:3). In order to evaluate the long-term value of the
~instruction program and the retention of the material, a repeat examin-
ation was given eight months later. Seventy-four percent passed this
practical exam with 69% performing better than on the initial testing
(Braun, Reitman and Florin, 1965:4). One reasonAfor thisfmay have been
that these persons were highly motivated because of being on rescue
squads and in mgst cases had practiced on mannikens. '

In 1963 Winchell and Safar (1966) pro;ed the ability of lay and
paramedical personnel to learn CPR steps A, B and C. Approximately
1,000 trainees were tested. One half received a three hour teaching
session without manniken practice and the other half had manniken prac-
tice to perfection. Three months later they received a surprise test
on a manniken. The total passing rate was 50%, with 12% of the no
practice group passing and 30% of those with practice passing {(Winchell
and Safar, 1966). Specifically, about 75% could feel the pulse
adequately, 66% could perform adequate ventilations and about 50% used
incorrect hand position during compressions. Therefore, we see that
manniken practice to perfection should be mandatory if CPR courses are
to more effectively meet the needs of society.

Herman Uhley. (1979) reports that within a short period after
training, an individual's ability to perform CPR effectively seems to
decrease un]esﬁ/g; is periodically refreshed on the technique.

Ideally, frequent recall classes, would help maintain performance, how-

ever most people are only willing to devote a limited number of hours
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to such programs. The task at hand then, was to develop an inexpensive
and practical way of refreshing people's recall of the skill of CPR.

In 1977 a wallet sized card was made available by Mount Zion Hospital
and the National Committee for Emergency Coronary Care (Uhley,
1979:518). This card, when tilted, creates moving images of the
dynamics of CPR and gives people an easy method for review of the
dynamics and fundamental principles of CPR. The front of the card
disptays three picturés that depict the motions needed for the A-B-C's
of CPR and the back of the card has 1nstructioqﬁ for each step of CPR
listed on it. The large number of requests for this card 1ndicates.the
apparent need for a review of CPR (Uhley, 1979).

A CPR training program was undertaken in a moderate sized com-
munity hosp;tal by Gordon (1967). CPR performance was reviewed at
retraining sessions six and twelve months after the initial course. At
six months there was a significant amount of inadequate performance,
and this was greater with nursing and paramedical personnel than with
doctors (Gordon, 1967:120). Incidence of inadequacies was further
reduced at the twelve month retraining session. Once again, the
evidence suggests that retraining or refresher courses which include
manniken practice are necessary for all personnel. The frequency of
such retraining may need to be regulated on the basis of the
professional skill and experience of particu]ar groups but suggestions
for non-medical groups include retraining twice the first year and

annually after that (Gordon, 1967:230).



CHAPTER 111

Design of the Study

This chapter contains a discussion of the design of the study.

Sampling, instrumentation and data analysis procedures are explained.

Sampling

Theistqu took the form of practical testing of the retenfion
of a previously acquired motor skill. The population studied consisted
of student nurses enrolled in the classes of December '82, April '83,
December ‘83 and April '84 at the University of Alberta Hospitals
School of Nursing. It excluded nursing students who were already cer-
tified in CPR at the basic level when they entered the nursing program
and those whose certification is at the instructor and instructor-
trainer levels. Students from the class of December '84 were also
excluded from the study as their initial certification was not com-
pleted until December, 1982,

Because all students are required to have-successfully com-
pleted the CPR course early in the nursing program they, therefore, -
have had their CPR certification for vary%pg time periods. Of the four

nursing classes included in the study, the time lapse since initial

certification is as follows:

Class Name : Time Since Initial Certification

December '82 ‘ 18 months
April '83 12 months
December '83 10 months
April '84 © 6 months
f

4
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This population allowed the researcher the opport;nity to
retest a sample from each of the aforementioned groupi/to determine
aftér which point in time CPR is no longer practiced at the criterion
level as specified by the Canadian Heart Foundation.

The researcher initially met with each class of students. The
study was described briefly and the students were each given a copy of
Questionnaire A to complete (See Appendix 1 - Questionnaire A). They
were required to identify themselves by name on the questionnaire so
that the population, namely those students certified in CPR since
entering the nursing program and whose highest level of certification ’
is at the basic rescuer level, could be determined. All students were
informed that the researcher would request the sample chosen to meet
with her at a later date.

Class lists of each of the four classes were obtained from the
Student Records Secretary at the School of Nursing. These lists con-
tained the names of all persons registered in each nursing class.
Students who had filled the questionnaire out incorrectly, those certi-
fied before they entered the Schodl of Nursing and those certified
beyond the basic rescuer level were eliminated. The remaining student
names were numbered beginning with one. The final number on the list
indicated the popu]atibn for that particular nursing class. The

population for each of the nursing classes was as follows:

Class Name Population
DecemBer '82 44
April '83 45
December '83 39

April '84 44
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It was determined by the researcher that the sample would con-
sist of thirty percent of each nursing class. Utilizing a Table of
Random Numbers and entering it at an arbitrary point, thirty percent of
the students from each class was chosen for the study sample. The

sample size for each nursing class was as follows:

Class Name Sample Size
December ‘82 13
April '83 & 14
December '83 12

fpsdl "84 13

The! researcher then met with the students selected to partici-
pate in t;; study in order to: request study participation; obtain the
written consent of those stn‘s who wish to participate (See Appendix
1 - Written Consent Form); inform students regarding date, time and
place for testing; ask students not to practice the skill either men-
tally or physically before the testing; and have the students complete
Quést1onnaire B to determine if students had practiced CPR or had
performed CPR on a victim since initial certification (See quendix 1 -

Questionnaire B). From each of the classes, the number who had

practiced and/or performed CPR on a victim are listed below:

Sample Class ~ Practice Performance on Victim
13 Decembar '82 1 A 0
14 April '83 0 1
12 December '83 0 0
13 April '84 0- 0

No students from any of the classes chose not to participate in the
study. However, if they had, other students would have been chosen
L]

randomlzf53¢replace them.
[ ) .

-
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Instrumentation

Canadian Heart Foundation criteria were utilized to determine
whether students passed or failed the practical tegting on the record-
ing Resusi-Anne manniken (See Appendix %_* Cardiopulmonary Resuscita-
tion Performance Test for One and Two Rescuer CPR). Each of the items
listed under the Critical Performance columngas marked as to pass or
fail during the testing session.

Two CPR instructors were selegﬁéd to carry out the testing on
each of the study participants. These‘instructors were briefed on the

testing sessions and then one practical test was conducted for each of

the study participants.

Briefing Session
| The briefing session for the CPR instructors was carried out in
order to outline the exact protocol to be followed during the testing
session tQ ensure that afl study participants were given the same
instructions and thus evalu;ted equally according to Canadian Heart
Foundation criteria.
Specifically, it included:

l. a brief description of the purposes of the study, namely to
determine CPR skill retention over 6, 10, 12 and 18 months
respectively. Retention was analyzed in terms of overall skill
performance; continuous versus discrete skills; and practice
versus no practice (on either a victim or a manniken).

2. an explanation of the exact testing procedure to be followed.

’
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perform the skill of CPR at or above the criterion level pub-
lished by the Canadian Heart Foundation?,
2. the performance of the continuous and discrete aspects included
in the performance of CPR; and
. 3. if practice since initial certification, either on a victim or

on a manniken, had any effect on the performance of CPR.

Overall Skill Performance )

Overall skill performance was measured éy an analysis of the
recording Resusi-Anne tapes and the CPR Performance Checklist. The
tapes were marked according to Canadiaﬁ Heart Foundation criteria and
included one and two man CPR. (See Appendix 3 for the specifics of
marking of the tapes for one and two man CPR). Tapes were given either
a pass or fail by the CPR instructors. Results of overall skill per-
formance for each group are presented in terms of frequencies and per-

]
centages of those who passed.

Continuous and Discrete Skill Retention

The checklist utilized contained aspects of CPR performance,.
Following the testing, these checklists indicated which aspects of CPR
were performed correctly and in the proper sequence. However, some
aspects of CPR performance cannot be analyzed without analyzing the
tapes as well. These include depth of respirations, depth of and
continuity. of compressions, and timing. Therefore, both the CPR
performance checklist and the recording Resusi-Anne tapes wére analyzed

to determine the performance of continuous or discrete CPR skills.
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Continuous CPR skills include ventilation depth, chést compres -
sion depth and continuity, and four cycles of one man and two man CPR.
These continuous skills were analyzed as either passing or failing
according to Canadian Heart Foundation criteria.

Discrete CPR skills include: shake and shout; look, listen,
feel; initial four ventilations; checking the carotid pulse; calling
for help; hand position; one minute pulse check; initiation of two man
CPR; two man switchover; and timing utilizing both or either of the
tapes and performance checklists. The performance checklists were used
to analyze those discrete aspects of the performance which cannot be
seen on the tape, namely, shake and shout; look, listen, feel; checking
the carotid puise; calling for help; and the one minute pulse check.
The remaining discrete aspects including the initial four ventilations,
hdnd position, initiation of two man CPR, the two man switchover and
timing were analyzed using both the tapes and the performance check-
list.

Both the continuous and discrete aspects of the skill of CPR

are presented for each of the groups in the study in terms of fre-

quencies and percentages.

Practice Since Initial Certification

Practice on either a real victim or a manniken was'determined
by Questionnaire B. Results of those who had had either victim or
manniken practice was discussed in terms of overall skill performance

and discrete/continuous skill retention,
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One Man CPR
Time Since Initial Pass Fail
Certification f % f %
18 months 0 0% 13 100%
12 months 0 0% 14 100%
10 months 1 8.3% 11 91.7%
6 months 0 0% 13 100%

-



Overall Skill Performance - Two Man CPR

Table 11
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3
Time Since Initial Pass Fail
Certification % f *
18 months 0% 13 100%
12 months 7.1% 13 92.9%
10 months 0% 12 100%
6 months 0% 13 | 100%
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six months or eighteen months previously. Further it seems curious
that only one student out of a total of fifty two or 1.9% of the total

sample passed either one or two man CPR.

Retention of the Discrete Aspects of CPR Performance

Tables III, IV, V and VI indicate the frequencies and percen-
tages of passes and failures for each of the four classes for the

discrete aspects of CPR performance.

Discrete Skill Retention After Eighteen Months

Table III indicates that the’only discrete skills performed at
or above Canadian Heart Foundation standards by those studea}s who had
initially been certified eighteen months earlier were: shake and
shout, and look, listen and feel. These two aspects were performed
correctly by all study participants.

The initial four ventilations were performed correctly by 69.2%
of the study participants. Those who failed did so because of three
errors: one student performed three ventilations only; two students
performed only two ventilations and one student did not venti]ate the
manniken at all.

Students were checking the carotid pulse 76.9% of the‘time once
they had completed the four ventilations. Those whg failed this aspect
of the performanée did not check the carotid pulse at all. In these
ingtances CPR was then 1nst1t‘ed without knowing for certain that the
victim had, in fa®t, §uffered a cardiac arrest. Three students or
23.1% did not call for help. L //\) %

»
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Discrete Aspects of CPR Skill Performance

Table I1I

Eighteen Months After Initial Certification

71

Pass Fail
f % f %

Shake and shout 13 100% 0 0%
Look, listen and feel 13 100% 0 0%
Initial four ventilations 9 69.2% 4 30.8%
Checking carotid pulse 10 76.9% 3 23.1%
Calling for help 10 76.9% 3 23.1%
Hand position 8 61.5% 5 38.5%
One minute pulse check 10 76.9% 3 23.1%
Initiation of two man
CPR 10 76.9% 3 23.1%
Two man switchover 2 15.4% 11 84.6%
Timing

initial assessment 8 61.5% 5 38.5%

initial pulse check 4 30.8% 9 69.2%

one minute pulse check 3 23.1% 10 76.9%

one man CPR 5 38.5% 8 61.5%

two man CPR 10 76.9% 3 23.1%
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Hand position on the manniken was correct 61.5§ of the time.
The 38.5% who did not have their hands placed correctly on the sternum
all had their hands placed too low on the manniken (over the xiphoid
process) thereby increasing the probability of injury to internal-
organs.

The one minute pulse check was performed by 76.9% of the
students. The other 23.1% did not check the pulse after completion of
one minute of CPR to ascertain if the pulse had been restored.

«\ Initiation of two man CPR was performed correctly by 76.9% of
the studeﬁts. Those who failed to initiate two man CPR correctly
presented the following errors: one student did not initiate at all,
that is she continued with one man; one student, when the second
rescuer said 'l know CPR, can I help', did not say the words to
indicate she wanted the second rescuer to help; and the third student
changed her compression rate before the second rescuer had given her
first breath.

The two man switchover was performed co%tl’in 15.4% of the
tésts.\ It 1nc]uqed calling for the switch and performing the switch' at
the correct time, first from compressions'to ventilations and then from
ventilations to compressions. Three §tudents did not perform the
switchover at all. Of. the remaining eight who failed, five switched
from compressions to ventilations incorrectly; three moved to begin
ventilations too soon (immediately after the call for switch); and two
switched too late (continued with compressions after the three count).
The remaining ‘three students perfqimed both switchovers incorrectly.

Two switched from compressions to ventilations too late and from
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ventilations to compressions too soon and one switched from compres -
sions to ventilations foo soon and from ventilations to compressions
too late.

Timing was analyzed for five aspects of the performance accord-
ing to Canadian Heart Foundation standards: initial assessment ;
initial pulse check; one minute pu]ie check; one man CPR; and two man
CPR. ‘

' N Initial-assessments were performed within the time limits by
61.5% of the students. Of those who failed, three assessed the vigctim
for too short a period of time while two assessed for too long.

“The initial pulse check was performed in the specified time by
only 30.8% (or four) of the students. Six students did not check the
carotid pulse for long enough; one checked it for too long; and two
students did not check the pulse at all.

The one minute pulse éheck was performed in the seven to ten
second time limit by only 23.1% of the students. Seven students' times
were too short and three did not check the pulse at this time.

Overall timing for one man CPR was within the standards set out
by the Canadian Heart Foundation in 38.5% of the tests. The eight
students who failed all took too much time to complete one man CPR (68
to 99 seconds).

Timing for two man CPR overall was performed correctly by 76.9%
of the students. Two students performed too slowly and one student did

not perform two man CPR at all. .



Table 1V

Discrete Aspects of CPR Skill Performance

Twelve Months After Initial Certification

Pass Fail

f % f %
Shake and shout 14 100% 0 0%
Look, listen and feel 12 85.7% 2 14.3%
Initial four ventilations 7 50% 7 - 50%
Checking carotid pulse 8 57.1% & 6 42.9%
Calling for help 10 71.4% 4 28.6%
Hand position 12 | 85.7% 2 14.3%
One minute pulse check 6 4 42.9% 8 | 57.1%
Initiation of two man CPR 8 5%, 1% / ' 6 42.9%
3
\
Two man switchover 2 14.3%  {/ 12 85.7%
Timing . ’
initial assessment 9 Eﬁ 64.3% 5 35.7%
initial pulse check 3 21.4% 11 78.6%
one minute pulse check 1 7.1% 13 92.9%
one man CPR -6 - 42.9% 8 57.1%
two man CPR 8 581% 6 42.9%

= ,
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Discrete Skill Retention After Twelve Months

Table IV indicates discrete skill retention for the group

twel;e months since initial certification. Those students certified in

"CPR twelve months prior to the retesting performed with 100% accuracy

Ay

on the shake and shout aspect of CPR only. Look, listen and feel was

performed with 85.7% accuracy with two of the students not performingzy(
this at all. | h

-The initial four ventilations were performed by 50% of the
students correctly. Of the seven students who failed this aspect oﬂ-
CPR, four.did not give théginitialvfour ventilations, two students gave
three veniilations and one student gave five. ,

fight students .{or 57.1%) checked the carotid pulse correctly.

Six students did not check the carotid pulse prior to the initiation of

-

compressions.
Ten students (71.4%) calggd for help: Four students did not -
initiate the call for help. P . .
e e

.~ -~

:Hand position was corrgg; fa{ 85.7%\(12)>of the §}udents. Two
‘students (14.3%) p[aced their hands on the chest of the manniken with-
out carrying th proper landmarking to ensure a'gafe-CPR performance.

The ope'minute'pulse check was carfied out correctly by six
(52.91) students. Eight studeqts (57.1%) did not éheck the carotid
pu]se after tpé 1nit[i] minute of CPR. '— "

Indtibtibn of two man CPR'was_carrfed out correctly by 57.1%
(8) students. Of the sik (42.9%) who faile&, four §tudents'changed the

rate offcbﬁpre§$1on too soon, one student did not change her compres-

.sion rate soon enough and one student did not initiate two man, CPR at

all. . e
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The two ‘man switchover was performed correctly by 14.3% (2) of
the students. Of the twelve who failed, four did not perform the
switchover, four switched too soon from comp}essions to ventilaéions,
and two switched from ventilations to compressions too late. (

Initial'assessment timing was accurate in 64.3% of the perfor-
mances. Four students took too long to perform their initial assess-
ments, and one student, did not take long enough,

Initial pulse checks were performed correctly 21.4% of the
time. Six students did not do initial pulse checks and five students
did not assess for a long enough time period.

A The one minute pulse check was performed accurately by one
(7.1%) student. Of the thirteen who failed, four did not check the
carotid pulse following one minute of CPR and the nine who did: did not
check it for a long enough time.

Timing of one man CPR was accurate on 42.9% of the tests.

Three students took too long to perform one man CPRewhile five com-
pleted it too quickly.

Two man CPR was performed within th; time limit by 57.1% of the

students. It was performed too slowly by five students and too quickly

by one student.

Discrete Skill Retention After Ten Months

Table V indicates the retention of the discrete aspects of CPR
ten months following initial CPR certification. Shake and shout and

look, listen and feel were performed by‘all twelve students correctly.

+



Table V

Discrete Aspects of CPR Skill Performance

Ten Months After Initial Certification

Pass Fail
f % f %
Shake and shout 12 100% 0 0%
Look, listen and feel 12 100% 0 0%
Initial four ventilations 8 66.7% 4 33.3%
Checking carotid pulse 8 66.7% 4 33.3%
Calling for help 6 | 50% 6 50%
-| Hand position 10 83.3% 2 16.7%
One minute pulse check 5 41.7% 7 58.3%
Initiation of two man CPR 8 66.7% 4 33.3%
Two man switchover 5 41.7% ] 58.3%
Timing
initial assessment 5 41.7% 7 58.3%
initial pulse check 2 16.7% 10 83.3%
one minute pulse check 2 16.7% 10 83.3%
one man CPR i 58.3% 5 41.7%
two man CPR 8 66.7% 4 33.3%
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The initial four ventilations were performed correctly by eight
students or 66.7% of the sample. Three students did not complete these
ventilations at all and one student performed only three ventilations.

The carotid pulse was checked by 66.7% of the sample. Four
students did not check the carotid pulse to be certain that cardiac
arrest had actually occurred. The call for help was completed by 50%
of the students while the other 50% did not call for help.

Ten students (83.3%) utilized correct hand position wht]e per-
forming CPR while two students did not landmark according to the estab-
lished procedure as outlined by the Canadian Heart Foundation an&
therefore may cause damage to a victim.

The one minute pulse check was performed by 41.7% of the group.
Seven students (58.3%) did not complete a pulse check following one
minute of CPR performance.

Initiation of two man CPR was performed correctly by 66.7% (8
students) of the group. Of the four who failed to initiate two man CPR
correctly, three changed the rate of compression before the second
rescuer had given the initial breath and one did not alter the rate of
compression once the initial breath by the second rescuer had been
given.

Five sfudenté (41.7%) performed the two man-switchoﬂﬁz correct-
ly. Of the seven who failed this aspect, three did not perfor; the
switchover at all, two switched from compresﬁions to ventilations
correctly but switched too soon from ventilations to c&ﬁgfassions. and

two switched from compressions to ventilatiops too soon but switched

back correctly, )
' | "s*’
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Initial assessment times were within Canadian Heart Foundation
criteria in 41.7% of the cases. Two students did not allow adequate
time for the assessment and five students took too long to complete thel
assessment.

Only two students (16.7%) utilized the correct time to complete
the initial pulse assessment. Six students did not take adequate time
for the pulse asseessment, one student took too long, and three
students did not check the carotid pulse,

The one minute pulse check was completed within the time limits
by two students (16.7%). Of the ten students whose time for this
assessment was considered a fail, seven students did not do an assess- i
ment, and three did not assess for a lyng enough period of time.

Overall time for completion of one m R was adequate for
58.3% (7) of the students. Of the five :ho fajled, one student per-
formed too quickly and four performed too siowly.

Timing for two man CPR was performed adequately by eight

students (66.7% of the sample). All the four whose*me was inadequate

performed two man CPR compressions at too fast a rate.

.
-

Discrete Skill Retention After Six Months

Table VI indicates the retention of discrete skills six months

i after tnitial CPR certification. All of the students pérformed shake

and shout correctly. Look, listen and feel was performed correctly by

) [ . s
'92.3% (12) of the students, One student (7.7%) did not perform this

asgect of CPR.



Discrete Aspects of CPR Skill Performance

Table VI

Six Months After Initial Certification
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Pass Fail
f % f %
Shake and'shout 13 100% 0 0%
Look, listen and feel 12 92.3% 1 7.7%
Initial four ventilations 8 61.5% 5 38.5%
ﬁecking carotid pulse 9 69.2% 4 30.8%
Calling for help 9 69.2% 4 30.8%
Hand position 10 76.9% 43 23.1%
One minute pulse check 7 53.8% 6 46.2%
Initiation of two man CPR 6 | 46.2% 7 53%8%
Two man switchover 5 38.8% 8 61.5%
Timing
initial assessment 7 53.8% 6 46.2%
initial pulse check 4 30.8% 9 69.2%
one minute pulse check 1 7.7% - 12 92.3%
one man CPR .4 30.8% 9 69.2%
two man CPR 8 61.5% 5 38.5%
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The initial fOuA ventilations were performed by eight students
or 61.5% of the group. Of the five students who failed this aspect,
three students did not give any ventilations, one student gave two and
one student gave three initial ventilations. Nine students (69.2%)
called for help and four (30.8%) did not.

Hand position for performance of the compressions was correct
for 76.9% of the students. Three students placed their hands
incorrectly due to no landmarking on the manniken prior to beginning
compressions. ~

The one minute pulse check was performed by seven students
(53.8%) while six of them did not check the pulse after a sequence of
one man CPR.

Six students (46.2%) initfated two man CPR correctly. Of the
seven who did this incorrectly, fou;uchanged their compression rates
too soon (before the second rescuer gave the first breath), two changed
the rate too late, and one did not initiate two man CPR at all.

The two man switchover was performed correctly by five students
(38.5%). Of the eight who failed, one student did not switchover,
three sﬁitched too late on both changeovers, one switched too soon on
both changeovers, one switched too soon on compressions to ventilations
and too late on ventilations {L Eompressfpns, one switched too late on
compressions to ventilations and switcﬁed correctly an ventilations to
cbmpréssions, and one switched too soon on compressions to ventilations
énd switcﬁed cor:;ctly_on ventilations to compressions. ’ ;\f;'

Timing on the initial asséﬁsment was a&equate on 53.8% of the

tests (7 students). Of the six whose timing was off, four assessed for
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Table VII

Discrete Aspects of CPR Skill Performance

Six, Ten, Twelve and Eighteen Months After

Initial Certiftcation - Percentage Passing

83

»

A

T Ten Twelve tighteen
. Months Months Months Months
Shake' and shout *100% . | *1003 |- *100% *100%
Look, listen and feel ¥-3* *100% 85.7% - *100%

Initial four -

ventilations 61.5% 66.7% 50% *69.2%
Checking carotid pulse 69.2% 66.7% 57.1% .*76.9%

Calling for help 69.2% 50% 71.4% *76.9%
Hand position 76.9% 83.3% | . *85.7% 61.5%
One minute pulse check 53.8% 41.7% 42.9% *76.9%

Initiation of two man
.| CPR 46.2% 66.7% 57.1% *76.9%
“Two man switchover 38.5% *41.7% 14.3% 15.4%
Timing ‘ .

initial assessment 53.8% 41.7% *64.3% 61.5%
~ initial pulse check *30.8% 16.7% 21.4% *30.8%
one minute pulse check 7.7% 16.7% 7.1% 7 *23.1%
one man CPR 30.8% " *58,.3% 42.9% 38.5%
two man CPR Q}.S% 66.7% 57.1% *76.9%

*highest percentage

N
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CPR; timing for the initial pulse check; timing for the one minute
Apulse check; and timing for two man CPR.

The‘twelve and ten month groups each performed most accurately
on two discrete aspects of CPR: hand position, and timing for the
injtial assessment for the twelve month group; and two man switchover,
and timing for one man CPR for the ten month group.

The six month group performed equal to the eighteen month group
on timing for the*initial pulse check but below 6ther groups for all
other discrete skills excapt shake énd Shout where they were equal to
the other.groupsj

Results indicate that aithough most disérete aspects of CPR
performance are performed below Canadian Heart Foundation standards as
early as six months after the initial CPR certification, the group dis-
playing=the highest scores is the group which had cdmpleted initial

-certifica;ion eighteen months previously. However it must be noted
that, even though their scores were the highest among the four groups,
they still represent dangerously low levels of performance of a life

*

saving skill,

Retention of the Continuous Aspects of CPR Performance
Tables VIII, IX, X and XI refer to the retention of the
continuous aSpeaﬁg of CPR performance eighteen, twelve, ten and six

- M < ( L

months after initial cergification.

Continuous Skill Retention After Eighteen Months |
. - - ) . /
. Table VIII indicates the retention of .continuous aspects of- CPR

performance eighteen months after initial certification. Ventilatory #

14

)



85

Table VIII

Continuous Aspects of CPR Skill Performance

Eighteen Months After Initial Certification

. Pass Fail
f % N f %"

Ventilations :

depth 6 46.2% 7 53.8%
Compressions :

depth ’ 4 30.8% 9 69.2%

continuity 12 92.3% 1 7.7%
Four cycles of 1b
compressions and 2 _ _
ventilations 10 76.9% 3 #23.1%
Four cycles of 5 .
campressions and 1 . »
ventilation 12 92.3% 1 7.7%
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o
depth was adequate in only 46.2% of the retestings or six stedenfs. 0f

'x the seven students who did not perform ventilations properly, six
students did ndt ventilate deeply enough and one ventilated with too
.much force. Ventilations which are too shallow do not ensure that the
bload becomes properly oxygenated. Heavy ventilations, on the other
hand, may cause damage to the lungs, lead to gastric distention, and
interfere with compressions. .

f Compression depth was.adequate in only 30.8% of the group or
four students. Compression depth;was inadeqd%te for nine students with
seven students compressing too lightly and two students compressing too
hedvi}y. If compressions are too 1ight, the heart may not be com-
pressed sufficiently between the sternum and the spine and the b]ood
will pot be forced out of the heart as effecfively. Compressions yhich
are too heaVy may injure the heart musclé as it is compressed between
the sternum and spine. ) .

Twelve students (92.3%) performed compress{dnspcontinuous]y
One student did not come off the manniken between compressions result-
ing in some pressure always being’ applied to the chest both during
compressions and during the relaxation between compressions.

The fdur gycles of fifteen compressions_ahd two ventilations,
or .one sequence of one man CPR, were performed by 76.9% or ten stu-
dents; " One student performed five cycles, one student'oniy performed
ten compressions for each cycle and one student only perfornfed three
cycies of compreSsions and ventilations to complete sequences of one“
g?n CPR

s 3 . ‘
Foc two man CPR, twelve students or 92.3% performed four cycles

of five compressions and one ventilation. The student who failed this

-~



- man CPR.

v
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aspect of the performance did so because she did not_initiate two man

CPR at all.

Continuous Skill Retention After Twelve Months

Table IX indicates continuous skill retention ten ménths after
initial certification. Table IX indicates that only two students or
14.3% performed ventilations at a safe depth. Of the twelve who
failed, eleven failed to get an adeﬁqate amount of air into the
manniken's lungs and one vent{Tated too hequly.
| Compression depth was also performed ﬁéorly by this group.
Only one student or 7.1% passed this aspect. Thtrteen students.per-
formed compressions which were too light, that is they were ﬁot com-
zi pressing the heart adequately to ensure §hfficient blood being pumped

to the victim's body.

-t

Compression continyity was demonstrated by nine students. Four ' .
students were not allowing the ventricles of the heart to fill
completely between compressions and one student hesitated on the. i: WA
compressioq before the ventilation on tw6 man CPR,
 Eleven students (78.6%) performed four cycles of fifééen com-
pressions and two ventilations for one man ChR. One student performed
only three cycles, one performed two cycles and one performed only five

compressions for each cycle.

@
-~ The four cycles of five compressions and one ventilation were

performed correctly by all fourteen students for the sequenece of tﬁo

’
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Table IX ,

Continuous Aspects of CPR Skill Performance

J .
Twelve Months After Initial Certification

- G “
Pass v — Fajl
f % f ®
Yentilations
depth 2 14.3% - 12 85.7%
Compressions : e
depth 1 7.1% 13 . 92.9%
continuity 9 64.3% 5 35.7%
Four cycles of 15 Q
compressions and 2 ‘
ventilations 11 78.6% ‘ 3 21.4% ‘f
Four cycles of 5 _ - . o)
compressions and 1 "
ventilation 14 100% ] 0 0%
. <! P'Jf'
L

s
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ABSTRACT

The Qroblem of this study was to examine the extent to which
people retain CPR skills over time. Studepts at the University of
Alberta Hospitals School of Nursing weye random]y selected from four

*classes which had been certified in CPR six, ten, twe]ve or eighteen
months previously and were retested on a recording Resusi;Anne
manniken.

Skill retention was analyzed in terms of overall skill reten-
tion, retention of the continuous and discrete aspects of the skill of
CPR and whether practice since initial certification enhanced skill
retention.

The results of the analysis indicated that: no student in any
group performed both one and two man CPR according to Canadian Heart
Foundation standards; only one sfudent (certified ten months pre-
viously) performed-one man CPR according to Canadian Heart Foundation
standards; only one student (certified twelve months ago) performed two
man CPR according to Canadian Heart Foundation standards; discrete
skills were genera]]y performed poorly; continuous skill; were per-
formed better than discrete skills; and students who hadlpracticedvéPR
since jnitia[\certification did not perform accordfng ﬁo Canediandﬂeart

Foundation standards.

The conclusion reached following this study was that CPR recer-
t1f1cat1on sheuld be carried out at least every s1x months after - °
initial cert1f1cat10n to ensure that the sk111 is belng performed at or

above Canadian Heart Foundation standards.
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CHAPTER" 1

. Introduction

Each year more'fﬁgn 650,000 people die from cardiovascular
diseases in the United States. Of these, approximately 350,000 die
oufside of hospital (Shapter, 1976:4). Many die within minute;-of the
onset of symptoms, often in~{he‘company of friends, co]leagues'B;
bystanders. If proper resuscitative techniques were(}pplied promptly
to these individuals, many lives may be saved.

The discovery, in 1960, of cardiopulmonary resuécitation was a
major breakthrough in medical science. This‘technique to réstore
breathing and circulation to a stricken victim can be applied immedi-
ately by a trained person (Barick, 1972:62). Much of its merit lies in
the fact that cardiopulmonary reéuscitation requires no speciéi-equip-
ment and can be learned by any reasonably intelligent individual
. regardless of prior education or background (Shapter, 1976:4). Thus,
the certification of more people in the techniques of cardiopu}monary
resuscitation in accordance with the standards set out by the Canadian
Heart Foundation is desirab{e. It is also of paramount importance that

the people certified in cardiopulmonary resuscitation remain skilled

. and current.

Information about retention levels over given time periods to

determine long-term competency of persons trained to apply cardio-

. !

pulmonary resuscitation in emergencies is, for all practical purposes,

non-existent (Bdrick, 1977:62). Consequently, retraining or
. [

T -
. ‘ ’
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recertification practices to ensure currency and accuracy of cardio-
pu]monary resuscitatioéfééchniques are at best‘ad hoc. The (Canadian
Heart Foundatioh recommends that non-medical groups'}eceive recertifi-
cation one year from the initial course and then at least every three
years thereafter or more frequeﬁt]y where indicated. This seems to be
a very g%nera] statement with no known research to support it.
Therefore, a study to examine the skill retention of cardio-
pu]monar} resuscitation over time to help guide recertification prac-
tices seems necessary. Educational administrators involved in the
decision|making regarding recertification practices would then have a

base from which to make informed decisions regarding the timing of CPR

recertification.
\
\

P Research Problem

The purpose of this study is to examine the extent to which
people retain CPR skills over time. In order to obtain data, this
study will examine the retention of one and two man cardiopulmonary

PN ’

resuscitation over varying periods in order to determine if and when it

is necessary to reteach or recertify.

Subgroblems

l. At what point in time does the skill level of CPR fall below
Canadian Heart Foundation standards?

2. Has the skill of CPR been practiced since initial certifica-

3. Does this practice have any effect on skill reténtion?
4. . Has the skill of CPR Been utilized during an.emergency?

5. Does this use have any effect on skill retention?.



L]
.

6. To what extent are the .continuous and discrete aspects of CPR

retained over periods of time?

Importancé of Study

The study is valuable as it contribytes to the limited amount
of research which'has been done on®he retention of cardiopulmonary
resuscitation skilfs. Specifica]ly; the.study is of value because it.
is necessary to know how long cardiopulonary resuscitation skills are
retained at criterion levels. ‘ . '

The study is also important as it deals speéifical]y with the
issue of receftification. In Alberta, at the present time, recertifi-
tation in basic cardiopulmonary resuscitation is not required. It is
the belief of many people actively involved in cardiopulmonary resusci-
tatiqn ip Alberta that recertification is necessary. What is not
known, however, is the time period after which this recertification is
necessary.

This ;tudy is important to educational admiﬁistrators as these
are the persons who make decisions concerning CPR programs. In order
to-make 1nchmfd decisions regarding CPR recértification, it is
necessary for them to know how long CPR skilis are retained at Canadian

Heart Foundation criterion levels so that they can administer recerti-

fication programs.

Definition of Terms

Artificial ventilation - consists of mouth-to-mouth or mouth-

to-nose breathing which sustains life by breathing the unused oxygen in
. N ‘
the rescuer's lungs into the lungs of a victim who has stopped

breathing.



Basic life support - 15 an emergency first aid procedure that

*

consists of recognizing respiratory and cardiac arrest and starting the

proper application of cardiopulmonary resuscitation to maintain life.

Cardiac arrest - sudden cessation of the heart's pumping

action.

_Cardiopulmonary resuscitation (CPR) - is a basic, life-saving

procedufe whose purpose is to restore life after sudden and unexpected
death. It consists of establishing and maintaining an'open airway,
providing artificial ventilation by means of rescue breathing, and pro-

viding artificial circulation by means of external cardiac ‘compression.

Certification - process whereby a person paéses written and-
practical examinations in accordance with uniform standards set out by
the Canadian Heart Foundation following a course in basic cardiopul-
monary resuscitation and is said to be certified. At the time of the
examinations he is qualified to carry out CPR techniques.

Distributed practice - practice which is spread out over a

§

period of time. (Garry and Kingsley, 1970:209-210). )

External camdiac: compression - pfodutes circulation by pressing

down on the chest; thus squéezing the‘heart to pump blood through it
and out to the body. It is never performed without rescue breathing.

Learning - permanent change in behavior brought about through
bractice. Retention over time is usually the tesf of whether leérning
has eccurred during practice (Marteniuk, 1979:197).

3

" Massed practice - practice which is concentrated in long,

L

unbroken pefiods. (Garry and Kingsley, 1970:209-210).
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Mental practice - symbolic rehearsal of a physical activity in

the absence of any gross muscular movements.

g Motor learning - learning that is evidenced through muscular

responses that are generally expressed in the movement of one's body or
a body part.

ﬁotor skil1l - is a highly specific motor response that is
developed to produce a specific result.

Overlearning - continued practice of a skill after attaining a

~criterion level of performance irrespective of whether proficiency

i
increases or not.
' -~
Pexformance - level of skill acquisition.,
—_—
Redertification - process whereby a person passes a practical

&
examination after a specified period of time in accordance with uniform

standards set out by the .Canadian Heart Foundation and is said to be

recertified. ~ : ¢
Retentigg - refers to the persistence of knowledge or skills

which have been learned following periods without practice,
Skill - a pa#%icu]ar, more of less complex activity which
requires a period of deliberate training and practice to be performed

‘and which often hés some recognized useful function.

I .

Assu@pSions, Delimitations, and Limitations
Assumptionsg i |
The basic assu%éti?ﬁfor this study is that skill retention ofq‘
cardtppulmonarygresuscktatigh does change over a period of time. It is
+

also assumed that recertification is the process which will be
,!! °
¥

RN



effective in increasing cardiopulmonary resuscitation skill levels to

those specified by the Canadian Heart Foundation.

Delimitations

The study will be delimited to the nursing students certified
in basic cardiopulmonary resuscitation at the University of Alberta
Hospitals School of Nursing at the time of the study (December, 1982).

This study will be delimited to the criteria as specified by
the Canadian Heart foundation as determinants for CPR certification and

recertification (See Appendix 2).

Limitations
The study will be limited by the amount of research concerning
; \
retention of basic cardiopulmonary resuscitation skills and recertifi-

cation of the same.
v

Overview of the Remainder of the Thesis

Chapter II will present a review of the literature as it
relates to the research problem, Chapter III wii] describe the instru-
mentation and methodology utilized and Chqpter IV will present an
analysis of the data collection., Chapter V will contain a summary,

4
conclusions of the study and recommendations for further research.



CHAPTER 11

Review of the Literature

The retention of motor skills cannot be studied in isolation.
Skills must be studied firstly ig terms of acquisition. The literature
related to skill acquisition, and skill retention was reviewed with
most- research being found in the education-literature.

The complex skii] of CPR was researched extensively in both
education and nufsing literature and comﬁrises the major focus of the

study.

Motor Skill Acquisition

Skills are a consequence of thinking, learning, training and
practice (Hardy, 1980:322). The course of learning for a motor skill
. depends, among other things, upon thg task to be learned: the nature
ahd'1ength of the procedure and the type and number of part-skills that
compose the total skill (Gagne, 1977:217).

Typically, the learning curve for a motor skill exhibits a
rapid rise in proficiency during its early portion, with'a gradual
tapering off of imbrovement as practicé“proceeds. However, sometimes
this learning curve shows an initial gradual increase followed by rapid
accelerafion as the procedure is being learned. This is e;pecia]ly

true if the skill is.a complex one such as CPR.

v

Theories of Motor Skill Acquisition

According to Rhode (1980), a concéptual mode!l for motor skill

acquisition is divided into two areas: planning, and implementing. In



the planning area, prerequisite knowledgelmust be determined by
analyzing the skill. £Essential and non-essential characteristics of
the skill must be analyzed, positive and negative examples of the
concept must be identified (to show the student how the skill should
and should not be performed), exampLes must be sequenced, and cues must
be constructed to focus stuqent's attention on the essential character-
istics. Implementation involves presenting the poSitive examples,
analyzing relevant characteristics, presenting negative examples and
providing additional examples for students to classify.

Hardy (1980) states that there are certain facets that affect
the process of psychomotor skill learning both from a student and an
instructor point of view. Those under studenf control include:
thinking involved 1q skill learhing; feedback (intrinsic and
extrinsic); anxiety; and fatigue. As a faci]itafSr, the instructor has
control over more faceté than students. Augmented feedback is under
his control and when it is given concurrently, performance levels are
higher than when feedback is given at the end. Therefore, it becomes
evident that timing of feedback is crucial to skill learning.v Instruc-
tors control the environment and novelty and complexity of the skills.
It appears that if skills aré toobeasy or too compl;x, they will not bé
learned (Hardy, 1980:325). Mode of presentation is under instructor
control and it is stressed that students should not be overloaded with
details and demonstrations should be complete.

‘Fitts and Posner (1969:11) state that there are three learning
phases associated with the learning of complex skills: cognitive,

associative and autonomous. They further note that these phases merge
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gradually into each other as learning progresses so that there is no
definite transition between them.

In the cognitive phase the learner is developing an executive
plan of the skill to be learned, must group together already existing
subroutines to produce this executive plan, and must recognize and pro-
cess relevant environmental cues which affect his skill performance.
He must understand the motor problem and what is to be done (Schmidt,
| 1975:46). According to Fitts and Posner (1969:11-15) it is necessary
tC?’!S\t:\t.\he’1'nstr‘uctor to help the learner to attend to important

perceptual cues and response characteristics and to give diagnostic
knowledge of results which later go unnoticed in this first phase of
skill learning because at this stage behavior consists of a patchwork
of old habits ready to be put together into new patterns and a
supplement of a few new habits.

The usé of visual information by the instructor is alm;
essential during this phase of ledrning to help organize the plan and
aid reténtion of the environmental cues (Martineuk, 1979:199).
Instructions given to students should start out simple and become more
complex as the skill is mastered (Schmidt, 1975).

The associative phase follows next and includes dropping the
tnitial cbgnit1vé activities and refining the necessary motor move-
ments. In this phase the learner continuously reorganizes the motor
behavior until the comp&nent; go together to form larger components;
extraneous movements are dropped; the overall plan of action for the
skf]] becomes cleér; and the independent.components become coordinated
(ﬁart1neuk, 1979:188). Errors, which may be frequent at first, are

gradually eliminated.

Y



10

The amount of practice needed to achieve the above depends on
the complexity of the skidl and the capacities and past experieqpes of
the ]éarner (Hanson, 1972:72). This practice must be accompanied by
feedback.

Practice sessions consisting of frequent repetition and fre-
quent rest periods seem to facilitate performance levels. Fitts and
Posner (1969) state that if parts of the skill are independent of each
other, it may be useful to practice each of these components separate-
ly. However, if the parts are interrelated and must be integrated with
one another to perform the skill, the skill is best learned as a whole.
If the components are too complex to be practiced as a whole but atre
interrelated, it is more useful to practice the independent parts
Separately and alternate between whole and part practice until the
entire skill performance is satisfactory. Enviéonmental cues, in this
phase, should be as close as possible to the actual environment the
skill will be performed in and djstracting cues should also be intro-
duced so the learner can practice ignoring them.

In the final autbnomous phase, the performer responds
efficiently, has feQ errors and has a high efficiency rate. He no
longer think@ of what to do next. This stage comes only following a
great deal of practice (Schmidt, 1975).

Drowatzky (1975:53) statés that motor skill acquisition
involves learning about two task components: the.muscular respo;;e and
the perceptual cue. Perceptual cues, resulting from information pro-

cessing, relate information from the outside world while the muscular
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response indicates what to do with the information received. He
further states that it is always performance that is measured and when
behavior changes have occurred, we infer that learning has taken
place.
Garry and Kingsley (1970) state that as an act is repeated it

becomes habituated. This occurs by producing progressive changes in
. various aspects of the total performance. The individual, in the early
stages of learning a skill, begins a sequence of actions with a given
plan of action. As he repeats the sequences and the sequences become
10n§er, he dogs not have to consciously think about what to do next.
Under repetition, superfluous responses tend to drop out as the
performance becomes habituated, merments become smoother and more
flowing, and speed and accuracy increase,

| Hanson (1977) states that four basic elements constitute a
skilled performance. A skilled actﬁ involves a chain of motor
responses; requires the coordination of perceptual input with these
motor responses; involves a hierarchy of responses; and depends heavily

on feedback. The feedback should be both extrinsic and intrinsic.

Motor Skill Classification

Investigators of motor skills have distinguished three impor-
tant dimensions of motor performance that result from motor skill
learning: fine versus gross, continuous versus discrete, and open loop
versus closed loop (Gagne, 1977: 207). |

The distinction between fine versus gross refers to the amount

of body musculature that is involved in the performance. A gross motor
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act involves the contraction and usage of the body's large muscles,

whereas fine motor acts require extreme precision and consist of<;;xe-
ments of éertain segments of the body within a ]imited/area (Singer,
1975). Singer (1975:462)‘further‘notes that gros§’abtor skills gener-
ally are retained for many years at a higher skill level than any q}her
_learning, such as fine motor skills or prose.

A closed-loop skill is one that depends entirely upon internal
feedback from the muscles as gquiding stimuli and could be perfdﬁmed
with the eyes closed (Singer, 1975). Because no reference to the
environment is needed for the performance of a closed skill, require-
ments for the skill are predictable (Schmidt, 1975:2%) (Singer,
1975:17). Feedback regarding closed-loop skills.j%given continuously
throughout tﬁe performance. An example of a closed-loop ékill would be
the armlmovements.during external cardiac compression in CPR. Mdst
mator ‘tasks, however, tend to be somewhat open-looped, that iS:,}hﬁf
are influenced to some degree by external stimuli (the environment) and
J:; vary from one attempt to the next (Gentile, 1972). Feedback

' regarding open loop skills comes from both internal and external
sources and generally comes at the end of thg performance. Because the
open skill is more complex, it is generaliy more difficult to learn
(Marteﬁiuk, 1979:188).

A discrete motor task is typically one in which a particdlar
movement is made in response to a particular extefnal stimuli (Gagne,
'1977:208) (Vanderschmidt, 1975). It may contéin'one movement ar a
series of movements with a fixed beé?nning or end which students must
respond to in an al]-or-noné mahner (Drowqtzky, 1975:8) (Singer;

1975:19-20).
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IH contrast, a continuous motor task has no distinct beginning
or end and the learner must continually adapt to many stimuli, some of
them internal, to keep the system balanced (Fitts, 1969:83) (Gagne,
1977:208) (Vanderschmidt, 1975).

Continuous tasks are often more lengthy than discrete tasks and
attempts are made to modify performance by constantly adjusting to
errors (Singer, 1975:20). Singer (1975:366) further notes that con-
tinuous tasks are retained better than discreté tasks. This may be
because there are more opportunities to strengthen Qhé habit in con-
tinuous tasks because of repetitive or sustained effort (Oxendine,
1968:127). Therefore, it is more probable that overlearning will
occur. ' , .
* Drowatsky (1975) states that continuous tasks may be remembered
better than discrete tasks because they are learned better in the
initial practice. Further, discrete tasks may be interfered with more
because bf the greater amoung of cogqitive dependence for the skill and
the targe amount of cognitive learning taking place every day. Con-

tinuous skills will probably have less interference.

Motivation

We know that people gngage in similar activities but for
different reasons. From these observations, and from what people do
and say, we infer that a motive exists for behavior. Therefore, the
study of mo;ivétion deals with the conditions that determine our goals
and the behéviors'that we use to obtain them, Motivation is the

energizer of our behavior (Drowatsky, 1975:191).
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.Actua]Jy{\miiivation is .a concept invented to describe the
psychological state of the organism as it 1s affected by various influ-
ences. It is caused by varioﬁs motives (needs or drives), and attain-
ment of the goal removes a particular need (Singer, 1975:407)
(Oxendine, 1968:174).

Drowatzky (1975) states that motives can be either prifhary or
secondary. Primary motives are physiological or ge&gral in nature and
are not dependent upon learning. They include thirs€} sleep, hunger,
fatique, temperature regulation and oxygen needs. Secondary motive$,
on the other hand, are symbolic and are acquired through past exper-
jence. These usually include achievement, approval, power, security,
acceptance, self-mastery and anxiety (Drowatzky, 1975). Because people
differ and therefore so does past experience, it is very difficult to
make predictions regarding hotivated behavior. Marx and Tombaugh
(1967:171) agree that drives do mQtivfze behavior in the sense of
initiating and possibly directing behavior.

Motivated behavior represents a cycle with three components:
the motivating staté, the moti&ated behavior, and a satisfying state
(Drowatzky, 1975:192).

Motivating
State

Satisfying ' ‘ Motivated
Condition . R ' Behavior
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The motivating state may arise from conditions either intrinsic or
.extrinsic to the person. Goals, determined by the motivating state,
therefore, determine the motivated behavior. ‘

Motivation is a prerequiSite to any learning and plays an
important role during the entire process of skill acquisition. Motiva-
tion may be either internal or external. Internal motivation origin-
ates from a drive within the person and is termed intrinsic motivation
(Singer, 1975:415). An extrinsically motivated person pursues an
activity for the material gain he can receive for it. Thig is termed
need-deficiency motivation (Singer, 1975:415) (Oxendine, 1968:172).

Ideally, intrinsic motivation is more desirable than extrinsic
motivation, however often both are present to varying degrees.
Clifford (1972:135) found that performance on simple tasks can be
improved significantly when the learner is extrinsically motivated,
whereas intrinsically motivated learners show a greater performance
increase on highly complex tasks.

According to Garry and Kingsley (1970), if a motor skill is to
be acquired; probably the best mofjvation is the desire to possess the
skill. If this desire is not present, sémetimes 511 that is needed {s
an explanation of the benefits derived from the skill.

Singer (1975) states that the level of motivation will affect
the performance of a complex skill., The Yerkestodsoh Law describes
this phenomenon: there is an optimal level of mbtivation for,the.leve]

of task difficulty (Singer, 1975:413).
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Singer (1975) goes on to say that for any learning task,
motivation must be sufficient so that the learner will attempt the
task, especially if it is difficult. Before the task begins, the
learner's attitude must be one of mastery of the task and proficient
perforhance.

Singer (1975:414) further notes that the more highly anxious
person will learn and performlbetter if less motivated while the less
anxious individual will do better if motivated to a higher degree;

According to Oxendine (1968), an above average level of motiva-
tion aids learning and performance in most motor tasks. He notes
further that for gross motor tasks requiring sbeed, strength and endur-
ance, a high motivation level is advantageous.

Oxendine (1968) states that reward and punishment are often
used in learning situations to movitate learners. However, these are
used most effectively when the learners are well known to the teacher
so that the teacher can individualize the use of the techniques to the
learners to obtain the most positive responses from the learners.

Singer (1975:419) states that varying the amount of reward
appears to produﬁf a change of performance in favor of the gréatest
rewards. Mo}e‘immediate reward (reinfbrcement) has been found to be
more effective than any delay in reinforcement. It is also 1mpdrtant
to note that individuals are not all motjvated the same way by the same
rewards. Therefore, ideally it would be best to'individua]ize the.

instruction to meet the needs of the learner.
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Marx and Tombaugh (1967) state that if a reward or reinforce-
ment follows a correct response during the skill learning, there is
greater probability that the response will be repeated.

Singer (1975) furtherﬁnot@s that we usually set goals for our-
selves before we begin our performance. This is termed level of
aspiration and it is affected by past experiences in similar situa-
tions. The level of aspirétion, if set high enough, may serve as an
incentive as long as it is still realistically attainable. Success

tends to raise one's aspirational level.

Skill Practice

Probab]x the most obvious feature of motor skills is that they
improve with practice.‘ Practice means repetition of the procedure with
intent to improve Performance, and with feedback on the performance
(Gagne, 1977:217) (Singer, 1975).

‘Practice is necessary because only by fepeating essential move-
ments can the learner be provided with external and internal cues to
regulatg the performdnce. As practice procee&s {(with feedback), inter-
nal cues leading to error are rejected,.and internal cues leading to -
smoothness and precision become established and retained (Gagne,
1977:219). .

Distributioniof pfacti;e may be varied‘in three ways: length
of practice beriod may. be varied, with resf periods constant; {ength of

rest period may‘vary, with practice periods constant; and varying
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arrangements of work and rest period may be combined (Garry j%d
Kingsley, 1970:210).

In general, shorter practice periods produce greater learning.
Spaced practice has also been found to be superior to massed practice
where the length or amount of material to be learned is the
consideration (Garry and Kingsley, 1970:210).

The length of the rest period does not seem to be as important

Tas the fact that rest periods do occur. The optimal length of rest
periods vary with the specific skill being learned and within limits,
the longer practice period calls for a longer rest period (Garry and
Kingsley, 1970:212).

According to Garry and Kingsley (1970:216), when the amount of
work involved in a task is great, when the task is complex or not
particularly meaningful, when the frequency of error respoqfes is -
likely to be high, or when motivation is low or amount of effort
required high, the practice sessions should be spaced with primary
attention devoted to the length of the practice period rather than of
the rest period. | - e

In contrast, when the task is highly‘meaniaiful or when learn-
ing presents the possibility of 1nsight; when the material has been
previously learned to a high degree of proficiency but during a pro-
longed intervening fnterval(thé forgetting has been great, when peak
performance is required on tasks a]ready well known, or when prolonged
warm-up periqg;,are necessary to becoming involved in the task, then

" massed practice periods are favorable (Garry and Kingsley, 1970:216).
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¥ motor skill acquisition but rgrely goes on to observe retention effects

ﬁgf of differing practice gonditions. - T
%;ﬂ Cbntinuous or massed practice typically has the effect of
iéé@ﬁressing the level of performance, whiegh thea recovers during ) £
| subsequent rest periods (Irion, 1969). So far as learning is
concerned\ méss;&'pragtice has not been‘shown té be inferior to
distribut®d practiqe (Gagne, 1977:226). It appears that the amount of
practice, no{ its d%strib&tion, is the important variable in

determining the level of le&rning achieved.

* Kleinman (1976)_state; that, despite the amount of research
whi;h hés been coﬁducted-regarding Qhetheé mhgsed or.distributed-
practice is beSt‘fbr skill learning, it is still unknoqn*which is
superior. In his study of cpllege students, he attemptéd to ascertain
the effects of massed and distributed'p}actvCe‘Q; the acquisition of
three gyﬁnastics skills. The students weme divided into two groups,
oqe,utilizing massed practice and the other distributed practice, and (
each group practiced all three skills. ’&j

%> Xleinman (1976) found that there were no sfaﬁificanf differ-
ences betweeh the massed and distributed practice groups on any of the
three skills learned. Kleinman (1972:677) further states that skills
most susceptible to the adverse effects of massed practice tend to be

externally paced, highly redundant in nature, and low in complexity

while those skills in this study were subject-paced, highly complex,
«
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high in uncertainty, and low in redundancy. The skills which comprise
a CPR performahce are also of the latter type and, therefore, may be

learned equally well with eithér massed or distributed practice
\ .
sessions.

According to Oxendine (1968:118), most material which has been

~acquired over a long period of time (distributed practice) will be

retéfned longer than material learned over a shorter period of time
(massed practice). He also notes that despite the type of practice
utilized, a decrement in the skil} occurs very soon after practice
ceases. Cratty (1975) notes that massing practice résults in greater
léarning whereas Marteniuk (1979) states that it doés not matter
whether massed or distributed practice is*utilized in skill learning.

»
Singer (1975) notes that on tests of retention, little differ-

L4
ence in performance exists between initially massed or distributed
practice.

Cratty (1975:361) states that skill practiteqmay be carried out

by either practicing the entire task, practicing the parts of the task,

_or by the progressive part method where one first practices the initial

part, then practices the second part and then practices them together
as a whole. This would continue until the entire task is mastered.

Eenera]ly speaking, it seems that the part method is wasteful of time
when the whole method suffices, as time to put the pieces together is
not ﬁecessarf if learning is conducted according to the.whole method.

Marteniuk (1979) states that; unless the skill*is a very com-

.plex one, the whole method of skill practice should be utilized rather
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than the part-whole method where students practice separate parts of
the skill and then put them together once the parts have been practiced
separately.

Singer (1975:382) disagrees, stating that most skills can be
taught in their entirety or broken down into parts. Drowatzky (1975)
and Singer (1975) state further that it is generally agreed that simple
skills should be taught utilizing the whole method while more complex
skills should be broken down.

Garry and Kingsley (1970) emphasize that where speed and
accuracy are both important to the final performance, they should both
be emphasized during practice. This emphasis will help to prepare the
learner for what to expect and what is desired of him in the final
performance (Singer, 1975:392).

As in the case of CPR where an initial period is spent in
. demonstration of the performance to be learned, Garry and Kingsley
(1970) note that the learners must be able to observe the details of
the demonstration and that explanation should accompany complex skill
demonstration. The explanation should be simple and concise so as not
to overlioad the learner.

Because one learns what one practices, the practice conditions
should be similar to those of the real situation and the"procedure

should be practiced as realistically as possible.

Mental and Physical Practice

Mental practice refers to the syonlic rehearsal of a physical
activity in the absence of any gross muscular movements (Richardson,

1967:95).
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Appropriate mental activity can be a necessary aid in the
learning and performance of motor tasks. It would seem, therefore,
that if physical and mental practice could be continued, tasks may be
learned more rapidly, and with a greater understanding of proper per-
formance techniques (Oxendine, 1969:755). The discovery of effective
mental rehearsal techniques may enable learners to practice at times
when they are not able to actively perform the. task.

Oxendine (1969) conducted a study to investigate the effects of
different schedules of mental and physical practice on the learning and
retention of three motor tasks. Three schedules consisted of different
proportions of physical and mental practice and the fourth schedule
consisted of practice only. Students were given a training period
after which they were performance tested and were retested three weeks
later to determine retention of the task.

Results of this study show that the groups utilizing mental and
physical practice did as wel]l as the practice groups. Mental and
physical practicé combined, therefore, can be as beneficial to learning
a motor task as physical practice. Up to 50% of the practice time in
mental practice can be as effectYve as 100% of the time in physical
practice (Oxendine, 1969:762).

In a stud; conducted by Beasley (1979:475), physical and mental
practice were assessed in skill development in selected chemistry
laboratory tasks. The students were divided into four groups - one
physical practice group; one mental practice group; one physical and

mental practice group; and a control group. Results on a posttest
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indicated that for laboratory performance of tasks, a significant
difference exists between the control and treatment groups (Beasley,
1979:477). Unexpectedly, mental practice was found to be as effective
as physical practice. This may be because of the student's prior
experience with the task. Thus mental practice, to be fully effective,
should be associated with prior experience of\the task (Beasley,
1979:477). Where a skill is unfamiliar to students, teacher demonstra-
tion of the complete skill sequence prior to the mental practice exer-
cise may improve the effectiveness of the mental practice.

Stebbins (1968) conducted a study to determine the effective-
ness of physical and mental practice on learning a selected motor
skill, and possible differential effects of mental practice at
different times in the learning period. Students were broken into five
groups: control, mental practice, physical practice, mental-physical
practice, and physical-mental practice. Resulits showed that the only
significant improvement occurred in the combination-ﬁype treatment
groups and that either mental or physical pratice was equally effective
during the first half of the skill development period (Stebbins,
1968:714).

Cratty (1975) notes that the more complex skills are most
improved through mental practice and that those learners who have
practiced mentally and physically do better than those who have
practiced mentally only. ‘ .

Drowatzky (1975) states that mental practice seems to be most

effective if the learner has had some prior expériente with the task’or
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a task which is similar. Therefore, novice learners should not benefit
as much from mental practice as persons with higher skill levels. He
also stresses that learners must be taught how to practice

mentally.

Feedback

Robb (1968) states that feedback is important in leaFning
becausé feedback provides the learner with information concérning th
his performance compares to the standard. Feedback is error informa-
tion and can be internal or external; terminal or concurrent.

Robb's study (1968) investigated the course of learning a
specified arm movement where the type and frequency of feedback was
varied. After several days of practice, criterion testing was con-
ducted which was the same as the learning pattern except that explicit
verbal feedback was withdrawn. Students were broken into five groups
and utilized different methods for learning the task. Five methods for
receiving information regarding the performance were as follows: (a)
concurrent visual feedback; (b) concurrent prospective feedback and
terminal kno;]e;§e of graphs; (c) a combination of (a) and (b); (d)
concurrent visual feedback interspersed with passive watching; and (e)
concurrent visual feedback at two different.speeds.

Results of this study indicated that: the most effective
methgd for learning the task was concurrent visual feedback; slower
than normal performances led to deficits on the criterion test; sitting

i
and watching was as effective as watching at two speeds; and during

o



testing, students in the slow speed group were significantly poorer
than other students especially in the timing requirements. The key to
effective learning seems to be practice plus feedba;k.

Marteniuk (1979:196) states that, for learning to occur, an
individual atteﬂbtfﬁg to master a skill must have two types of feedback
regarding his performance. Knowledge of performance is feedback the
individual receives about the actual performance or movements. Know-
ledge of results is information which the individual uses to assess
whether the object of movement was fulfilled. Marteniuk (1979) notes
further that either of these types of feedback may be augmented, that
is, the feedback may be added to by the instructor informing the
learner about his movements, as well as the feedback the person
receives internally.

3 Irion (1969) states that delayed feedback has very little
effect upon the learning of discrete skills provided that the learner
does not have to make other responses of the same type during the
delay. This does not apply to continuous tasks where delayed feedback
may be seriously disruptive to the learning and performance process.

In a study carried out by Vanderschmidt (1975), students were
separate& into two groups. The control group received didactic prac-
tice only while the experimental group received didactic training and
practice or an automated manniken. Students in the practice group re-
ceived feedback during the learning practice through feedback devices.
These included: 1lights that told theﬁstugent whether or not ventila-

tions and compressions were being performed properly; a metronome that
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helped establish rate and rhythm; and a strip-chart that traced volume
of ventilations and depth of compressions and errors in hand

placement. Results indicated that the practice group did significantly
better than the no-practice group on initial testing and retention

testing.

Motor Skill Retention

Retention is essential if the person is to put to use what he
has learned because if the information cannot be recalled on the -appro-
priate occasion, the time spent in learning it has been largely wasted.
Therefore, as Stallings (1973:137) states, as educators, our concern is
not just to train individuals for current proficiency, but also to
ensure sufficient retention so that they can continue to participate
long after formal instruction is completed.

A retention curve illustrates the amount of skill which is
retained at various points in time following the cessation of practice
(Oxendine, 1968:100). The retention of an unpracticed skill or
unreviewed verbal learning follows a decelerating curve, that is, it
gradually declines over time but never to the base line. Special
practice conditions or special skill conditions may result in
reminiscence, a temporary rise in the retention curve (Oxendine,

1968).

Theories of Motor Skill Retention

Cratty (1975) discussed four theories of retention: decay,

trace transformation, interference, and memory permanence and overlay.
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The decay theory which suggests that forgetting and remembering depend
primarily on the amount of time which lapses between the initial
practice and the retesting, was popular early in this century but has
now fallen into scientific disrepute.

Another theory of historical interest is the trace transforma-
tion theory which states that forgetting and remembering depend
primarily on the changes in the configuration of the memory trace which
alters the way skills are remembered.

Interference theory is the most scientifically respectable
theory regarding skill retention. Interference theory states tht the
amount or quality of the skill which is retained depends primarily -on
the nature of interfering events (Oxendine, 1968). Skills are not
forgotten but are altered or obliterated by new experiences. The
interfering activity can occur before the learning of the task
(proactive inhibition) or can occur after the initial task learning but
before the retesting (retroactive interference) (0xend1;e, 1968).

Oxendine (1968) and Stélliﬁgs (1973) state further that if the
interfering events are simi{ar to the material to be retained, the
retention is altered more seriously than if the interfering events are
dissimilar to the maférial to be retained. With both proactive and
retroactive interference, it is the interaction of new experiences with
older ones so that the old is not forgotten or the new is not easily
retained (Kolesnik, 1976:147).

Many researchers believe that the reason motor skills are
retained so well is that there are relatively few interfering motor

events in everday life extending from the initial practice to the

-
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retesting session. Most researchers today espouse the interference
theory of skill retention, even though relatively little work has been
done relating interference theory specifically to motor skills.

Robb (1972:76) states that.skills that are highly retained are
those in which a high degree of sequential and temperal patterning, or

.

proficiency, has been achieved. There is some evidence that sequences
-
are remembered more readily than temporal patterning. For example, in
CPR, sequences are usually remembered but timing tends to be off.
Perhaps this is becausf"tempora] patterning has been forgotten.
Forgetting %Féquently involves some sort of distortion. These
distorgions are of two main kinds: disintegration and assimilation
(Kolesnik, 1976). Disintegration includes forgetting some details of
an experience but remembering the whole picture and some other details.
In assimilation some aspects are retained, some aspects eliminated and
some new ones introduced into the original situation. Material seems

to be retained best when it fits our frame of reference and is posi-

tively reinforcing to us.

Factors Affecting Skill Retention

Oxendine (1968:99) states that, over time, learned material
becomes altered in two ways: quantitatively (amount-retained) and
qualitatively (variations in organization or character of material).
Teachers have suspected for a long time that certain types of skills or
knowledge are remembered better than others. Gagne and Fleishman
(1959) believe that motor skills are retained longer than verbal
material perhaps because motor skills are learned more thoroughly to

begin with.
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Another reason why motor tasks tend to be remembered 1ongér*
than verbal tasks is that different retention tests are used for each -
usually recall for verbal material and relearning for motor skills
(Oxendine, 1968).

Singer (1975:453) states that retention may be dependent upon a
number of factors: the nature of the task; its meaningfulness to the
]earngr; the time lapse between initial learning and recall; inter-
polated activities; and the conditions under which the skill was
learned. .

How much a person retains depends upon a number of factors:
his intention to remember; the personal meaning of the material to him;
his mental abilities; his level 6f maturation; his background of
experiences; if ovef]earning has occurred; the frequency of presenta-
tion; and what he has previously learned (Kolesnik, 1976).

One of the most important fagdors in the retention of any type
of learning is the degree to which the material is learned initially
(Singer, 1975:464) (Cratty, 1975). The degree of original learning is
usually stated in terms of: the number of practice trials or amount of
time spent in practice; and the degree of'proficiency exhibited
(Oxendine, 1968:115). With motor skills, proficiency is usually
measured in terms>of speed, accuracy, distance or number of succesksful
repetitions.

Oxendine (1968:112) further states that meaningful material
tends to be retained longer than material which seems disorganized to
the learner. The manner in which the material is structured, its

relationship to the learner's previous experience and the importance

?
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the individual places on the material all help to determine the degree
of retention.

Finer details of the motor skill teﬁd to be forgotten more
quickly than the basic features of the skill. It is also known that
elements stressed as being most 1mpor£;nt are more likely to be
retained for long periods of time (Oxendine, 1968:113). H; states
further than when skills begin to deteriorate, fine points which lead
to the highest performance levels, are the first to be lost.

"It has been found by Oxendine (1968:114) that pleasant skills
will be remembered better than unpieasant skills. Similarly, those
skills which have been practiced mentally tend to be retained longer.
Garry and Kingsley (1970) state that the experiences most easily
recalled are those which are emotionally toned, either pleasantly or
unpleasantly.

Singer (1975:467) also notes that ultimate skill retention is
more dependent upon intervening eQents than time per $e“§§ greater

activity brings about the development of competing response tendencies,

thus resulting in a higher degree of forgetting.

Overlearning

It is well known that tasks wﬁich are well learned are very
difficult to forget and are therefore, easily retained. Overlearning
refers to the continued practice or study of a task after it has been
learned according to some ériteria (Oxendine, 1968:115) (Singer,

1975:366).
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According to Stallings (1973), the amount of retention of a
skill appears to be determined primarily by the‘degree'of proficiency
attained during training or the amount of “"overlearning". The nature
of the skill and the type of activity engaged in during the no-practice
interval also appear to have an effect. The degree of proficiency
attained would, in large part, be based on the amount of practice the
individual has. Oxendine (1968:115) noted that overlearning is applied
with the theoretical assumption that it allows the learning that has
taken place to "set", (resulting in greater retention) rather than for
the purpose of increasing proficiency.

Oxendine (1968:111) also notes that overlearning is more likely
to occur with motor skills than among\other types of learning. This
may be partly due to the fact that some individuals may enjoy the motor
task and therefore, practice beyond the point of having learned how to
perform the task. . Overlearning also tends to result in less inter-
ference than for material which has not been overlearned.

Melnick (1971) conducted one of few studies reiated to over-
learning with a motor-learning task; Four groups of subjects practiced
balancing on a stabilometer to a specified criterion and were then
subjected to either 0, 50, 100 or 200 percent overlearning practice
immediately following the attainment of the learning criterion.

Half of each group were retested after one week and half were
retested after one month. Results showed that immediate recall of the

skill following both sets of retesting was facilitated by overlearning,



32

with 50% overlearning seen és being as effective as 100% or 200%
overlearning. However, if time was given to relearn to the criterion,
only the 200% overlearning group showed significantly better scores
than the 0% group, and then only after“the one month intérva].

Melnick (1977) state further that if time is available for a
quick review prior to the retesting, overlearning of difficult tasks is
not necessary. This is based, in part, on a study conducted by
Hammerton (1963) where ahdifficult tracking task was overlearned by
between 90 and 170_tr1als by one group of subjects while the other
group did no overlearning. Hammerton (1963) found that while
overlearning improved ‘initial recall of the task, recovery was very
rapid for the group which had no overlearning,

It would be helpflil to know how much overlearning can produce
and predict good retention effectg and, therefore, it is surprising
that studies dealing wit ;Dg ptimum amount of overlearning are so

scarce (Cratty, 1975). o
4

Motor Skill Classification

Almost without exception, motor skills have been shown to be
well retained even after intervals of up to two years (Stéllings,
1973:139). Small losses which do occur appear to be quickly relearned
with practice. Gagpe and Fleishman (1959), Stallings (1973)
Vanderschmidt (1975), and Cratty (1975) all note that continuous skills
are u§:a11y retained better than discrete skills even after long

i

periods of no practice. Singer (1975:462) states that this may be
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beause there is lfss interference from other activities; they tend to
be overlearned; and error; can be corrected quickly.

CPR involves both discrete and continuous skills. The discrete
skills include diagnostic skills such as opening the airway and check-
ing the carotid pulse and continuous skills include ventilations and
compressions (Vanderschmidt et al., 1975). BecaJse CPR is a complex of

both continuous and discrete skills, retention of the entire perfor-

mance may be found to be at a fairly low level.

Methods of Measuring Retention

Bahrick (1966:35) states that methods used for measuring
4 retention have changed little from the earliest days of experimental
‘psychology in the 1950%s. ‘

Oxendine (1968:104-105) and Robb (1972) state that the most
popular techniques for determining the amount of retention are recalt,
recoénition and relearning. Recall is the least sensitive method and
asks the individual to draw from his memory without any cues. He must
remember what he has learned. Recall can be used quite successfully
Qith some types of skills and usually consists of retestinﬁt éigyever,
the individual may draw a blank during recall and not be able to
perform the skill at all. ‘

Oxendine (1968) states further that the timing of retention
measures is important. In successive recall, the individual is
réiﬁ§ted after various periods in time after the initial learning has

occurred. The reterntion curve would be plotted based on the

individual's score at each retest. One problem with this measure is
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that review is likely to occur with each successive retest and there-
fore, performances may be enhanced.

Single recall may also be utilized to measure skill retention.
In single recall, several groups of individuals learn a skil'l to a
desired prdficiency and then a different group is retested to check the

’
proficiency at each desired point in time. With this type Jf measure,
performance enhancement is removed because the individual does not have
the opportunity for skill revie; with each retest.

Recognition is more sensitive than recall and will probably
give a more accurate»indica;ﬂon of the indivfdu§]t; retention. Recog-
nition allows the individual a greater chance of successfully repro-
ducing the correct response by requiring discrimination of several
stimuli. Although recognition is frequently used fb* multiple choice
exams, it is not frequently used as a means of determining motor skill
retention. ~

Relearning is the most sensitive of the measures of retention
and involves learning something, testing and Piming the relearning of
the same material. The individual may not be able to recall or recog-
nize any part of a skill, however once he practices the skill again, he
will probably find that he can get the feel for it fairly rapidl}
again. If this does not occur, he will most likely find that
relearning the skill takes less time than it did originally.

Recall and recognition tests measure the amount of material
remembered while relearning tests measure the tihe for the initial

learning and the relearning and the difference between the two is the

amount retained (Kolesnik, 1976). The relearning method usually shows

r
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1

considerably more retention than do recall or recognition (Kolesnik,
1976:162). ‘

According to Singer (1975:455) the purest measure of skill
~retention is the one-trial test performed at a later date. This method
ensures that relearning cannot occur however {t may not be all that
reliable as performance tends to f]uctuate from trial to trial.

Accogding to Schmidt (1975), the typical experimental design
for research studies provides practice for the learner to learn a motor
task, a period of\no practice (retention interval), and retesting on
the task. If the learner ig less proficient than on the original test,
he is said to have undergone a retention loss.

| Cratty (1975) states that traditionally two methods have been
utilized to measure skill retention. In the “"percentage of gain”
method, after a period of no practice, the individual performs the task
and the score is compared to the level reached at the completion of the
initial learning session to determine if there has been learning or if
the initial score was a transitory performance only. The "savings
method" consists of looking at the amount of time saved during
retesting because of previous practice with the skill.

Schmidt (1975:98) states that retention can be measured in two
ways. Absolute retention refers to the level of the performance after
the retention interval regardless of where the learner left off after

initial practice while relative retention measures how much retention

has declined from the original practice to the restesting session. If
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absolute retention is being measured, overlearning leads to increased
profictency and if relative retention is being measured, overlearning
leads to greater losses over the retention interval (Schmidt,

1975:107).

Skill Retention Studies

Purdy and Lockhart (1962) conducted an experiment to determine
* retention and relearning of five novel gross motor skills after a nine
to fifteen month period of no practice. Subjects were broken into
three groups according to ability to learn skills: high, average, and-
Tow. For the retesting session no warm ups were given and the subjects
performed the skills on three consecutive days. Analysis of their data
showed that: a high degree of skill was retained after about one year
of no practice (94%); relearning to previously attained levels was
rapid after approximately one year of no practice; skill groups
retained their positions in learning, retention and relearning; when
the proportion of the skill retained and relearned was considered,
difference among the groups was smé]l; and there was no significant
difference in the retention among the five skills (Purdy and Lockhart,
1962:267-270). Reminiscence was found to be present in one or more
skills in 89% 6f the total group of subjects.

Fleishman and Parker (1962) studied the long-term retention of
skills involved in piloting an aircraft. During a six week period,

seventeen practice sessions were held. Retesting was conducted after

P



periods ranging from one to twenty-four months. Results showed that:
retention of this perceptual-motor skill was very high, even for
periods up to twenty-four months; small losses of retention were
recovered in the first few minutes of practice; no drop in the reten-
tion curve was shown between the firs£ and fourteenth months, decline
was shown at twenty-four months; the most important factor in retention
seemeé to be level of original learning; and retraining was more effec-

tive with distributed rather than massed practice.

CPR Acquisition and Retention

In 1973 the National Academy ofgffciences and the American Heart
Association determined standards for basic 1ife support, advanced life
support and emergency cardiac care (Ellis, 1980:220). Canadian Heart
Foundation standards were printéd in 1976 and consisted of reprints and

modifications of the American standards.

CPR Standards

The goal of initial emergency measures is to maintain ventila-
tion of the lungs and to deliver adequate amounts of oxygenated blood
to the brain (Milstein, 1963:1ﬁ6). These initial measures have been
described as the A-B-C's of CPR (Chung, 1975:194) (Cagadian Heart
Foundation, 1976:1):

A - clearing the airway artificial \

B - instituting breathing | ventilation ( cardiopulmonary

C - restoring circu]atidn artificial resuscitation

circulation /



38

L.

These steps must be covered rapidly and in the proper sequence because
seconds, not minutes, count (Shapter et al., 1976:11). The advantage
of CPR is that it permits the earliest possible treatment of cardiac or
respiratory arrest by properly trained people ( Blaylock,

1977:508).

Artificial Ventilation

Opening the airway and restoring breathing are the basic steps
of artificial ventilation (Canadian Heart Foundation, 1976:1). These
steps can be performed quickly under almost any circumstance and with-

out the use of equipment or help from another person.

A. Airway

The most important factor for successful resuscitation is the
,immediate opening of the airway (Canadian Heart Foundation, 1976:1).
This can usually be accomplished by tilting the victim's head as far
back as possible while he is lying on his back. The rescuer places one
h;nd on the victim's forehead and the other hand under the victim's
neck. He then lifts the neck with one hand and presses backward on the
forehead (Shapter, 1976:12) (Gordon, 1972:401). This extends the neck
and forces the tongue away from the back of the throat. The victim's
head must be maintained in this position at all times.

This method is effective in most cases. If it is not effective
in opening the airway, the jaw thrust may be required. This can be
accomplished by the rescuer placing his fingers behind the angles of

the victim's jaw and 1) forcefully displacing the mandible forward
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while 2) tilting the head backward and 3) using His thumbs to retract

the lower 1ip to allow breathing through the mouth and nose (Canadian
\

Heart Foundation, 1976:1). This method is usually performed with the

rescuer positioned at the victim's head.

B. Breathing

Once a patent airway has been established by means of the head
tilt maneuver, the rescuer must ascertain if the victim is breathing.
This may be done by observing the victim's chest for movement which may
indicate respiration and by the rescuer listening and feeling for air
movement in front of the victim's mouth and nose (Shapter, 1976:13).
If, after the head-tilt, the victim does not begin breathing on his
own, artificial ventilation (rescue breathing) must be started immedi-
ately. Nhfle maintaing the head tilt, the rescuer seals the victim's
nostrils by pinching the nose. The rescuer then takes a deep breath
and blows into the victim's mouth. These breaths are repeated four
times in quick succession without allowing the victim to exhale between
breaths (Shapter, 1976:15-17) (Canadian Heart Foundation, 1976:3).

Where it is not possible to use mouth-to-mouth resuscitation,
mouth-to-nose techniques should.be utilized. For this technique, the
rescuer keeps the victim's head tilted back by placing one hand on the
victim's forehead and uses the other hand to 1ift the victini's lower
jaw to seal the lips (Canadian Heart Foundation, 1976:3). The rescuer
then takes a deep breath, seals his mouth around the victim's nose and
blows until he feels the lungs expand.. The rescuer's mouth is removed

so he can observe the chest falling.
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Immediately after the rescuer establishes a patent airway and

quickly gives four full breaths, assessment of circulatory status is
initiated (Shapter, 1976:17). Palpation of the carotid pulse is the
method of choice for detérmining cardiac action as it is a central
pulse and is easily palpated (Milstein, 1963:97). %

» While maintaining head tilt with one hand, the rescuer checks
the carotid pulse with the other hand. He does this by moving his
fingers laterally to the groove between the trachea and neck muscles.
Gentle pressure will allow you to feel the pulse. If the carotid pulse

is absent, external cardiac compression must be initiated immediately

(Shapter, 1976:18) (Canadian Heart Foundation, 1976:4).

C. Circulation (External Cardiac Compression)

External cardiac compression compresses the heart between the
sternum and the spine and forces blood out of the heart (Milstein,
1963:112). This produces a pulsatile artificial circulation. The
carotid artery blood flow resulting from external cardiac compression
1s usually about one quarter to one third of normal (Canadian Heart
Foundation, 1976:4).

External cardiac compression must always be accompanied by
artificial ventilation so the blood that is circulating is being
oxygenated.

The Canadian Heart Foundation (1976:5) states that ef}ective
external cardiac compression requires sufficient pressure to depress an
adult'sylower sternum a minimum of one and one half to two inches with

the victim lying on a firm surface.



4]

In order to determine hand position for external cardiac com-
pression, the rescuer palpates the lower edge of the rib cage and
follows the rib edge to the mjdline and locates the notch between the
two rib margins as they meet: The middle finger is placed in this
notch and the index finger is placed superiorly to the middle one. The
palm of the other hand is then placed next to the index finger with the
fingers of the hand not touching the chest wall. The hand used to
palpate the anatomic landmarks is now positioned over the hand on the
chest (Shapter, 1976:18) (Gordon, 1972:403) (Canadian Heart Founda-
tion, 1976:5). o

The rescuer should be as close to the victim's side as possible
with his hands as closely parallel as possible and his shoulders
directly over the victim's sternum. This makes use of the weigﬁt of
the rescuer's body to achieve effective compression which is the pres-
sure required to depress an adult's sternum one and one half to two
inches (Blaylock, 1977:510).

Cardiac compressions must be regular, smooth and non inter-
rupted. A slight pause at the end of each compression appears to ;ject
the blood more efficiently (Canadian Heart Foundatfon, 1976:5)
(Shapter, 1976:20). After this pause, the sternum is relaxed so that
the ventricles of the heart can ffll. The heel of the rescuer's hand,
however, should not leave the victim's chest.

Because it is imperative to apply external cardiac compression
with artificial ventilation, it is ideal to have two rescuers so that

each person can perform one task (Canadian Heart Foundation, 1976:5)

(Gordon, 1972:405). The external cardiac compression rate for two
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rescuers is 60 compressiéns per minute and the artificial ventilation
rate is 12 per mfnute (Canadian Heart Foundation, 1976:5) (Shaptef,
1976:21). The ventilations must be given during the relaxation phase
of the cardiac compression cycle and therefore proper performance of
the two man rescue requires training and experience.

For practical purposes, the spoken phrase "one thousand and
one” represents approximately one second (Shapter, 1976:21). The
cardiac comp:ession rescuer counts out loud the sequence of "one
thousand and one, one thousand and two, one thousand and three, one
thousand and four, one thousand and five" without pause; he compresses
the chest on the words "one, two, three, four, and five" (Shapter,
1976:21). The ventilation rescuer takes a deep breath on the words
"one thousand and three", places her mouth over the victim's mouth on
the words “one thousand and four", and begins blowing into the victim's
mouth on the word “"five" (Shapter, 1976:21). Thus, maximum ventilation
will occur during the words “"one thousand and" of the next cardiac com-
pression cycle. )

The two-rescuer method is effective in maintaining éirculation .
as artificial ventilation can occur without any interruption in
external cardiac compression. The two rescuers may also exchange
functions without any interruption of basic 1ife support. This is
accomplished as follows:

1. rescuers will be on opposite sides of the victim;
2. the ventilation rescuer gives a ventilation and moves to a
L 2

position alongside the victim's chest. She palpates the rib

margin and locates the notch with her middle finger. She
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places her index finger superior to her middle finger but does
not position her other hand. N

3. the cardiac eompression rescuer continues to count. As soon as
he completes three compressions, he removes his hands from the

Chest. The new compression rescuer slides her hand into posi-

tion on the victiﬁ's chest and places her other hand on top of

her bottom hand. She then cop;inues with the fourth compres-
sion. The original compress{gn rescuer moves fo the victim's
head and performs the next ventilation.. There should be no
interruption of the cardiac compression cycle (Shapter,

1976:20-21) (Canadian Heart Foundation, 1976:5).

CPR* may also be carried out effectively if ;;ly one Eescuer is
available f% erfoem both cardiac compression and artificial ventila-
tion. Under these circumstances, interruptions in the cardiac compres -
sion cycle are unavoidable. However, CPR should never be interrupted
for more than five seconds (Gordon, 1972:407).

The single rescuer performs two quick ventilations for each
fifteen compressions (Gordon, 1972:406) (Canadian Heart Foundation,
1976:5). fo maintain an effective average cardiac compression rate of
ﬁq per minute, compressions must be performed at a faster rate than in
the two-rescuer sequence (Shapter, 1976:21). This faster rate is 80
compressions per minute,

The rescuer must count three consecutive sequences of "one and
two and three and four and five," substituting the number "ten" for

“five" in the second sequence, and the number “fifteen" for "f1ve" in

the §h1rd sequence to keep track of the count and to maintain rhythm, .
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According to Shapter (1976:23), after the number “fifteen" the rescuer
immediately gives two full ventilations in five to six seconds and then
returns to the cardiac compression cycle.

When the rescuer returns to the cardiac compression cycle, he
must quickly Tocate his hand position using the method outlined
earlier.

The fifteen to two ratrz applied every fifteen seconds is ideal
and should be the goal of one person rescue. However, such a pace is
difficult to achieve and maintain except by the very skilled and well-
practiced rescuer (Shapter, 1976:23).

Standards (Canadian Heart Foundation, 1976:6) state that the
carotid pulse should be checked after the first minute and then period—
ically during cardiopulmghary resuscitation to check the effectiveness
of external cardiac compression or the return of spontaneous heartbeat.
CPR should always be continued until the rescuer is too tired to con-

tinue, until help arrives, or until the victim recovers.

Complications of CPR

Comp]icétions which may be caJ:ed by cardiopulmonary resuscit(:/
tion are, on the whole, acceptable risks as the alternative is death.

The most frequently reported complications are those due to in-
correct hand position on the chest of the v1c§1m. Rib fractures usual-
ly occur because the rescuer's fingers exert pressure on the victim's
ribs (Shapter, 1976:28) (Milstein, 1963:119). Liver lac;rations, a
fairly common and serious risk, also occur ;s a rgsu]t of incorrect

hand position and result in compression of the xiphoid process of the

sternum (Milstein, 1963:119).
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A complication which may result from artificial ventilation is
distention of‘éﬁé"étomach which occurs as a result of too forceful
ventilati&hs. Th{s is especially dangerous as stomach contents may be
aspirated into the lungs.

Other complications which occur infrequently include perfora-
tions of the stomach, ruptures of the heart and lungs, fractures of the
sternum, and marrow and fat emboli (Milstein, 1963:119).

In a study conducted by Kaplan and Knott (1964) during
autopsies, it was found that 28% of 100 patients had complications
resulting from CPR. Rib fractures were the most common and occurred in
24% of these patients. A sihi]ar study by Shapir (1968) found that 31%
of 62 patients had complicatiogs with iji of these being rib frac-
tures.

In a study of 36 patients conducted by Lawrence et al.
(1964:2523), sixty-five complications\of clos;dfchest cardiopulmonary
resuscitation were reported. The most EOmmon cohp]ications were found
to be aspiration of stomach contents and Fig}fraztures. Although this
number of injuries is not large, they stil]lﬁbpreéen; the appreciable
.danger inherent in the technique (Lawrence, 1964:2530).,

It was the observation of these researchers that closed-chest
resuscifation is not performed properly by the novice unliess he has had
.prfor~practice on a manniken-under experienced supervision. The
question to be answered then mesk specify after what length of time the
rescuer needs to be retrained so that his skills of card%opu]monary

4
resuscitation are at an accurate and current level so that many of

these complications can be prevented.
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CPR Skill Acquisition .o

R | . In the 1960's, the American'ﬂgart Association Committee on
Cardiopulmonary Resuscitation agreed on details of techniques to be
taught, catalyzed training programs and methods, developed mé#ﬁals and
slide-tapes and sponsored a nationwide system to teach cardiopulmonary
resuscitation to laymen (Kirimli and Safar, 1972:393). A CPR manual
was distributed worldwide. The Laerdahl Compény provided training
aids, particularly realistic mannikens which.made widespread practice
possible (Safar, 1974:162). Films helped to disseminaté knowledge and
to promote acceptance of the new resuscitation techniques. |

The basic cardiac life support course is offered to both lay
and professional people and provides knowledge and skill in one- and
two-person rescue, infant resuscitation, and obstructed airway
maneuvers (El1lis and Bil]ings, 1980:220). The standards for this
course were developed by the National Academy of Sciences and the
American Heart Association in 1973 (Ellis and Billings, 1980:220).

The first American Heart Association CPR Instructors Course was
developed in 1965 to provide highly-motivated and skillful persons to
teach CPR courses (Kirimli and éafar, 1972). .

The traditional CPR course consists of twelve to sixteen hours
of concentrated instruction and skill practice. Following one hour of
instruction related to warning signs of heart attack and risE factors
related to heart attack, demonstrations are conducted regarding qne’
person rescue, two person rescue, infant resuscitation and obstructed

airway maneuvers.
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CPR instructors then break the group down to a ratio of about
one instructor to si§ students and th; students spend the remainder of
the course practicing techniques of CPR. Repetition in practice,
supervised by instructors, to the point of perfection is necessary for
the success of this course. The major deficiency of traditional
courses has been inadequate time for supervised manniken practice
(Safar, 1974:182). There also tends to be great variability in the
quality of the instructors.

The students from the University of Alberta Hospitals School of
Nur§ing who participated in this study were initially taught CPR in the
traditional manner. They received an hour of instruction related to
_warning signs of heart attack and risk factors related to heart attack
followed by demonstrat}ons of one and two mag CPR, infant resuscitation
and obstructed airway maneuvers.

They were then divided into groups with an instructor student
ratio of one to six. The remainder of the sixteen hour course was
spent practicing CPR techniques to perfection under the direct super-
visién of the CPR instructor. At the completion of the course the
students were given a theory examination and ptactice examination in
accordance with Canadian Heart Foundation standards and were said to be
certified in CPR. 7

In 1972 to 1973, Safar and associates attacked the prob}em of
the need for more instructors by modifying and testing the Laerdahl
self-training system which consisted of a flew introductory film, * g
recording Resusi-Anne manniken, flip charts and a coaching sound tape

(Laerdahl.~1975). This system allows individuals to learn CPR and
Etgind

practice it to pérfection in a self learning environment (Meltz r

S~



Dunning, 1972). It decreases the instructor's involvement with the
students, allows the students to progress at their own speed, has built
in evaluation of student performance and would facilitate large-scale
training of the lay public. This method could also be utjlized effec-
tively'by people already certified in CPR to practice on Zheir own to
to keep their skills at a high level, thereby making recertification
much easier. -

This system was tested on school children in Pittsburgh and
results indicated the same successful performance rates and low poten-
tially injurious performance rates as with the traditional instructor-
coached teaching method. One year posttest results indicate a need for
periodic retraining (Scott et al., 1976).

In a study conducted at the University of Mississippi Medical
Center, medical students were taught CPR utilizing the self-teaching
method. Half of the students were also given a criterion performance
checklist developed from AHA standards. Students utilized this check-
list while they were practiciné CPR on the mannikens. Results showed
that all students who received the checklist became certified in CPR
while only 42% of those who did not receive the checklist became certi-
fied (McSwain, Mahan, Herrin, 1979). Indﬁcéiions from this study peint
out that a very high level of performance can be attained without
involving excessive amounts of instructor time. |

Berkebile et al. (1975) conducted a study of seventh and
eleventh graders comparing four CPR training methods: traditiona]?
self-training with self-practice on a manniken; film viewing only; and )
film viewing plus,self-training with self-practice on mannikens. \f

control group was given no training at all. Practice performance was

r
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evaluated approximately eleven weeks after the practice sessions. Of
the control group, all students failed to pass the practice perform-
ance. In general, seventh graders performed best with film viewing
plus self-training with self-practice on mannikens, while eleventh
graders performed best wigh the traditional method (Berkebile,
1975:16). The self-learning methods used in this study compare favor-
ably to the traditional instructor method in CPR performance. This
study also recommends that certification should be awarded yearly upon
demonstration of CPR competence.

Thé most recent advance in the training of CPR deals with com-
puter technology (Hon, 1982). This system employs a videodisc and com-
puter to teach the individual the skill of CPR. This system will have
the capacity to train one to four individuals at any given time with no
assistance from a human instructor. The system has the capacity to
evaluate each student individually and as an added bonus, it serves as
an excellent recertification tool for those already certified in CPR.
Using this system two hours a day, 1700 persons may be recertified in

»
one year (Hon, 1982:138).

When this system is certifying four peoplie at a time, the
expected duration of the course is about four hours; for recertifica-
tion after six months about half an hour; and for récertification after
one year about one hour (Hon, 1982:138).

This system allows the student to be certified more quickly and
at higher standards than a live instructor can achieve. It can also
give more Qrecise and immediate coaching as the technology has the
ab%lity to get inside the manniken, something a live instructor can

never do (Hon, 1982).
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Different training programs for CPR have been described above.

The most important part of each of these programs is the fact that

manniken practice to perfection is mandatory if the rescuer is to be

successful in saving lives.

CPR Skill Retention jtudies

The Canadian Heart Foundation (1976:10) mandates that CPR
courses be required as part of the curriculum of all medical, dental,
nursing, respiratory therapy, and other allied health schools. As mem-
bers of health care professfons this mandate is an important one, one
that will save lives. Therefore, it becomes even more important to
know how long these life-saving skills are retained at the level deemed
proficient according to the Canadian Heart Foundation. -

Tweed (1980) examined the effects of deliberate overtraining of
CPR skills by repetitive ﬁanniken practice with the Winnipeg Police
Force. tach person received eight hours of CPR training with recording
mannikens and then did a written test and performance test on the
recording manniken. Each person received instructor certification in
BCLS. After a period of 12 to 18 months, personnel were randomly
chosen for retesting. One attempt on retesting was allowed. Analysis
of performance was based on assessment skills, the call for help before
commencing CPR, adequate ventilations, adequate compressions, and
potentially injurious performance (Tweed et al., 1980:652).

Results from this study showed that there was a statistically
significant (p < 0,001) decrement in cognitive knowledge, in ability to

perform adequate assessments, and in placing the call for help. There

were no decrements in ventilation or compression skills and no changes
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in incidence of potentially injurious performance (Tweed et al.,
1980:652). OveraQ%hperformance for those failing however, was general-
ly adequate as these failures would probably only increase the risk of
beginning CPR unnecessarily.

On the whole, this study demonstrated that deliberate over-
training of these personnel resulted in satisfactory skill retention
for at least one year (Tweed et al., 1980).

In a study carried out by Weaver et al. (1979), lay persons
were evaluated six months after comp}etion of a four hour BCLS course
to determine the degree to which CPR knowledge and performance skills
were retained. The psychomotor performance evaluation was identical to
that administered at the conclusion of the initial course. Retention
was determined by comparing the follow-up psychomotor performance
scores with thé scores achieved at the -completion of the course
(Weaver, 1979:901). The study showed that trainees had lost much of
their previously learned knowledge and skills after a period of six
months. Recommendations from this study stated that follow-up review
and reinforcement must be implemented to ensure retention of knowledge
and skills at an adequate level and that organizations offering CPR
should recommend recertification and mechanisms for review and recerti-
fication (Weaver et al., 1979:902). Once yearly review and recertifi-
cation is not thought to be adequate.

In a study of the retention of CPR ski]]'among trained
Emergency Medical Technicians (EMT's), Deliere and Schneider (1980)
found that there is a significant association between CPR technical
skills retention and length of time from the last CPR training., EMT's

who had completed the CPR course within six months had the hiéhest
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passing rate while those who completed the course more than 12 months
ago had only a 20.7% pass rate (Deliere and Schneider, 1980:58). It

was also found that CPR skills deteriorate rapidly when not reinforced
with frequent training and therefore retraining should probably occur
quarterly with recertification probably every six months and not less\\\
than once yearly (Deliere and Schneider, 1980:60) Further study must,
however, be undertaken before this requirement is made mandatory
(Deliere and Schneider, 1980:60).

In a pilot program for a study by Vanderschmidt et al. (1975),
students were divided into practice and non-practice groups. Practicte
was provided on an automated manniken. The students were evaluated on
their ability to perform CPR within one week and three months after CPR
instruction and were also given a multiple choice test.

Three areas determined pass-fail:

1. ability to initiate CPR precisely (checking for breathing;
ventilations; checking for pulse and pupils). r

2. ability to palpate carotid pulse and to check pulse and pupils
on the manniken.

3. ability to perform CPR as single rescuers
In order to pass the practical test students were required to:

1. achieve a minimum of eight ventilations and 45 compressions

- during a one minute manniken test.
2. count carotid puise accurately.
3. initiate CPR precisely

A multiple choice examination was also given to the students.
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In the immediate testing, 75% of the practice group passed
while 94% of the non-practice group failed the practice exams. Retest-
ing completed three months after initial instruction indicated that the
practice and non-practice groups were almost identical; only 10% of the
practice group and 12% of the non-practice groups passed the practical
exam. The loss of learning was especially evident\in the required
minimum number of ventilations. The skill of initiating CPR and
recognizing the pulse were retained well, especially in the practice
group.

The previous recommendations of the American Heart Association
(AHA) relative to manniken practice and the need for periodic retrain-
ing seem to be validated in the pilot group (Vanderschmidt, 1975:27).

The major study, conducted in 1975 by Vandersgnmidt et al., had
as its objective, the determination of the feasibility of teaching CPR
to junior and senior high school students in order to provide for more
continuity of emergency services. The key to the study would be
whether or not the students would retain the CPR skills once they had
initially learned them.

With respect to the retention of the skill of CPR, one must
recall the distinction between the discrete and'continuous skills in
CPR. The discrete skills include opening the airway and checking vital
signs while the continuous skills include ventilations and compressions
(vanderschmidt et al., 1975:765).

Once the CPR program had been designed, 400 students were

chosen from grades eitght and eleven to take part. A control group
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received didactic training only while the experimental group received
didactic training and practice on an automated manniken.

Evaluation consisted of a multiple-choice exam and a practical
test. For the practical testing, students were marked on one and two
rescuer CPR using the strip charts. Data not normally collected on the
strip chart were also recorded and included checking the carotid pulse,
and checking for breathing before initiating CPR both at the end of the
training session and again after three months.

The practical test consisted of continuous and discrete skills.
Discrete skills included: <checking the carotid bu]se; opening the air-
way with the head tilt; lifting the neck; checking for breathing; and
finding the pressure point for compressions. Continuous skills
included performing ventilation and compressions for one.and two
rescuer (Vanderschmidt, 1975:770).

Results of this study showed that the practice group did
significantly better than the no-practice group on initial testing and
retention testing. On initial testing 55% passed the practical test
while on the retesting only 31% passed. Vanderschmidt (1975) further
noted that students performed better using two person rescue both
initially and during retesting with 58% passing initially and 46% on
the retesting. Continuous skills were retained quite well while dis-
crete skills were performed correctly 78% of the time initially and
only 41% of the time during retesting.

From the above study, it still remained to be shown whether CPR
skills could be retained over time or not and therefore be a viable

project to pursue for school students. A further study by



55

N
Vanderschmidt et al. (1976) sought to ascertain if CPR skills could be

retained over time at AHA criterf;n levels, how well these.skills could
be retained, and whether or not a film would improve the performance of
someone who had received CPR instruction one year ago.

Persons from the previous study participated and the practice
group was to be the focus. Half of one group saw the¥ilm and half did
not. Results showed that retention of continuous CPR skills was almost
identical to that observed one year earlier. Retention of ability to
measure the carotid pulse was also excellent. According to
Vanderschmidt et al. (1976) though, retention of discrete skills con-
tinued to decline. There appears to be no difference between the film

[3

and no film groups on any component skills. There seems to be value
however, in teaching CPR skills to secondary school students because
sometimes the ability to perform ventilations and compressions only
could save a life. It was recommended {n this study that further
training programs should be developed to improve the retention of dis-
crete CPR skills,

Barick (1977) carried out a study comparing the retention of
CPR skills among lay persons, EMT's and intensive care nurses focusing
on when the ability to perform CPR techniques becomes unacceptable in
the general p:blic. Findfngs were based on a cognitive test and prac-
tical skill tests and indicated that the general public trained in CPR
did retain enough knowledge and skilj to perform CPR, that they need to
be retrained periodically, and that they can perform CPR as well’as

some EMT's and nurses for as long as nine months (Barick, 1977:64). On

the written examination, the general public retained knowledge about
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CPR congruent with standards for about four months (Barick, 1977:64).
By the ninth month, a statistically significant amount of information
is lost. Based on the above findings, all people trained in CPR may
not retain CPR knowledge and skills at recommended acceptable levels
for application for as long as one year after inftial training (Barick,
1977:64).

Bjorn Lind (1973) conducted‘a study of CPR retention following
a two hour CPR course offered through a hospital. Physicians, nurses
and lay personnel had received the initial course and these same groups
were 1Ac]uded in the retesting session. Approximately one half of the
two hundred and seventy 1n{t1a] trainees were retested. DOr. Lind used
recording Resusi Anne's for the retesting and he found that two thirds
of all groups were able to perform mouth-to-mouth ventilation satisfac-
tori]&. Interestingly, for external cardiac compression, physicians
and nurses both performed at about 66% while the lay personnel
performed at only 35%. It is also interesting to note that failures
most often (93%) concerned the most important part of the technique,
namely localizing the correct pressure point (Lind, 1973:462).

Braun, Reftman and Flo}in (1965) conducted a study with laymen
on rescue squads to determine if these people could be trained to
recognize cardiac arrest and perform CPR 6roperly. These peoplé were
given a two hour lecture on cardiac arrest and how to diagnose and
treat it. zify were then broken into small groups (ten per group) to
practice CPR using the Resusi-Anne manniken for a two hour session. At
a third session individuals were tested theoretically and practically

on CPR. Seventy two percent of those tested passed both exams.
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It is not surprising to note that of these who failed, three times as
many people failed the practical exam as the theory one (Braun, Reitman
aJ; Florin, 1965:3). In order to evaluate the long-term value of the
~instruction program and the retention of the material, a repeat examin-
ation was given eight months later. Seventy-four percent passed this
practical exam with 69% performing better than on the initial testing
(Braun, Reitman and Florin, 1965:4). One reasonAfor thisfmay have been
that these persons were highly motivated because of being on rescue
squads and in mgst cases had practiced on mannikens. '

In 1963 Winchell and Safar (1966) pro;ed the ability of lay and
paramedical personnel to learn CPR steps A, B and C. Approximately
1,000 trainees were tested. One half received a three hour teaching
session without manniken practice and the other half had manniken prac-
tice to perfection. Three months later they received a surprise test
on a manniken. The total passing rate was 50%, with 12% of the no
practice group passing and 30% of those with practice passing {(Winchell
and Safar, 1966). Specifically, about 75% could feel the pulse
adequately, 66% could perform adequate ventilations and about 50% used
incorrect hand position during compressions. Therefore, we see that
manniken practice to perfection should be mandatory if CPR courses are
to more effectively meet the needs of society.

Herman Uhley. (1979) reports that within a short period after
training, an individual's ability to perform CPR effectively seems to
decrease un]esﬁ/g; is periodically refreshed on the technique.

Ideally, frequent recall classes, would help maintain performance, how-

ever most people are only willing to devote a limited number of hours
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to such programs. The task at hand then, was to develop an inexpensive
and practical way of refreshing people's recall of the skill of CPR.

In 1977 a wallet sized card was made available by Mount Zion Hospital
and the National Committee for Emergency Coronary Care (Uhley,
1979:518). This card, when tilted, creates moving images of the
dynamics of CPR and gives people an easy method for review of the
dynamics and fundamental principles of CPR. The front of the card
disptays three picturés that depict the motions needed for the A-B-C's
of CPR and the back of the card has 1nstructioqﬁ for each step of CPR
listed on it. The large number of requests for this card 1ndicates.the
apparent need for a review of CPR (Uhley, 1979).

A CPR training program was undertaken in a moderate sized com-
munity hosp;tal by Gordon (1967). CPR performance was reviewed at
retraining sessions six and twelve months after the initial course. At
six months there was a significant amount of inadequate performance,
and this was greater with nursing and paramedical personnel than with
doctors (Gordon, 1967:120). Incidence of inadequacies was further
reduced at the twelve month retraining session. Once again, the
evidence suggests that retraining or refresher courses which include
manniken practice are necessary for all personnel. The frequency of
such retraining may need to be regulated on the basis of the
professional skill and experience of particu]ar groups but suggestions
for non-medical groups include retraining twice the first year and

annually after that (Gordon, 1967:230).



CHAPTER 111

Design of the Study

This chapter contains a discussion of the design of the study.

Sampling, instrumentation and data analysis procedures are explained.

Sampling

Theistqu took the form of practical testing of the retenfion
of a previously acquired motor skill. The population studied consisted
of student nurses enrolled in the classes of December '82, April '83,
December ‘83 and April '84 at the University of Alberta Hospitals
School of Nursing. It excluded nursing students who were already cer-
tified in CPR at the basic level when they entered the nursing program
and those whose certification is at the instructor and instructor-
trainer levels. Students from the class of December '84 were also
excluded from the study as their initial certification was not com-
pleted until December, 1982,

Because all students are required to have-successfully com-
pleted the CPR course early in the nursing program they, therefore, -
have had their CPR certification for vary%pg time periods. Of the four

nursing classes included in the study, the time lapse since initial

certification is as follows:

Class Name : Time Since Initial Certification

December '82 ‘ 18 months
April '83 12 months
December '83 10 months
April '84 © 6 months
f

4
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This population allowed the researcher the opport;nity to
retest a sample from each of the aforementioned groupi/to determine
aftér which point in time CPR is no longer practiced at the criterion
level as specified by the Canadian Heart Foundation.

The researcher initially met with each class of students. The
study was described briefly and the students were each given a copy of
Questionnaire A to complete (See Appendix 1 - Questionnaire A). They
were required to identify themselves by name on the questionnaire so
that the population, namely those students certified in CPR since
entering the nursing program and whose highest level of certification ’
is at the basic rescuer level, could be determined. All students were
informed that the researcher would request the sample chosen to meet
with her at a later date.

Class lists of each of the four classes were obtained from the
Student Records Secretary at the School of Nursing. These lists con-
tained the names of all persons registered in each nursing class.
Students who had filled the questionnaire out incorrectly, those certi-
fied before they entered the Schodl of Nursing and those certified
beyond the basic rescuer level were eliminated. The remaining student
names were numbered beginning with one. The final number on the list
indicated the popu]atibn for that particular nursing class. The

population for each of the nursing classes was as follows:

Class Name Population
DecemBer '82 44
April '83 45
December '83 39

April '84 44
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It was determined by the researcher that the sample would con-
sist of thirty percent of each nursing class. Utilizing a Table of
Random Numbers and entering it at an arbitrary point, thirty percent of
the students from each class was chosen for the study sample. The

sample size for each nursing class was as follows:

Class Name Sample Size
December ‘82 13
April '83 & 14
December '83 12

fpsdl "84 13

The! researcher then met with the students selected to partici-
pate in t;; study in order to: request study participation; obtain the
written consent of those stn‘s who wish to participate (See Appendix
1 - Written Consent Form); inform students regarding date, time and
place for testing; ask students not to practice the skill either men-
tally or physically before the testing; and have the students complete
Quést1onnaire B to determine if students had practiced CPR or had
performed CPR on a victim since initial certification (See quendix 1 -

Questionnaire B). From each of the classes, the number who had

practiced and/or performed CPR on a victim are listed below:

Sample Class ~ Practice Performance on Victim
13 Decembar '82 1 A 0
14 April '83 0 1
12 December '83 0 0
13 April '84 0- 0

No students from any of the classes chose not to participate in the
study. However, if they had, other students would have been chosen
L]

randomlzf53¢replace them.
[ ) .

-
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Instrumentation

Canadian Heart Foundation criteria were utilized to determine
whether students passed or failed the practical tegting on the record-
ing Resusi-Anne manniken (See Appendix %_* Cardiopulmonary Resuscita-
tion Performance Test for One and Two Rescuer CPR). Each of the items
listed under the Critical Performance columngas marked as to pass or
fail during the testing session.

Two CPR instructors were selegﬁéd to carry out the testing on
each of the study participants. These‘instructors were briefed on the

testing sessions and then one practical test was conducted for each of

the study participants.

Briefing Session
| The briefing session for the CPR instructors was carried out in
order to outline the exact protocol to be followed during the testing
session tQ ensure that afl study participants were given the same
instructions and thus evalu;ted equally according to Canadian Heart
Foundation criteria.
Specifically, it included:

l. a brief description of the purposes of the study, namely to
determine CPR skill retention over 6, 10, 12 and 18 months
respectively. Retention was analyzed in terms of overall skill
performance; continuous versus discrete skills; and practice
versus no practice (on either a victim or a manniken).

2. an explanation of the exact testing procedure to be followed.

’
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a. The student entered the room and the recording Resusi-Anne
manniken was lying on the floor.

b. The instructor stated that Annie had just collapsed and
that they were to begin resuscitation procedures as soon as
the starting point on the tape was marked by thumping
Annie's chest once.

c. On® instructor observed the student's one and two man per-
formance according to Canadian Heart foundation criteria
and the other instructor c;me in as a second rescuer after
one complete sequence of one man CPR was completed by the
student and the instructor stated "I know CPR, can I help?"
Four sequences of two man CPR were completed before the
first instructor stopped the test. That is, the study
participant and instructor were each required to complete
two changeovers from ventilations to compressions and
compressions to ventilations to complete the testing (four
cycles).

3. an ;;planation regarding the instruments to be utilized during
the testing. |

The CPR performance checklist was utilized to ensure that all

aspects of the performance were completed by the study participant in
the correct sequence. This checklist had been approved by the Canadian
Heart Foundation for use in determining CPR certification and as such
has proven to be a reliable tool.

The ™Tstructor marking the CPR performance checklist was

required to indic;fﬁkpgss or fail in the appropriate column on the

sheet for each aspect of fhe~crigical performance. After the testing
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was completed, the checklist was utilized by the researcher to break
the skill of CPR down into the discrete and continuous aspects of the
performance.

The tapes produced by the recording Resusi-Anne manniken repre-
sent a writ%en record of the actual physical performance of the person
performing the skill of CPR. Following the testing session, the
recording Resusi-Anne tapes were marked by both instructors together
according to Canadian Heart Foundation standards.

Together, the CPR Performance Checklist and the recording
Resusi-Anne tape present an accurate picture of the actual CPR skill

performance in terms of ’ aspects of CPR.

‘Practical Testing

The practical testing began immediately upon the student com-
pressing the recording Resusi-Anne ghest plate\énce. No coaching was
given to the study participants during any portion of the testing.

The testing session proceeded as outlined in the briefing
session with each study participant having ten minutes for the test-
ing.

Data Analysis

4
The practice questionnaire, recording Resusi-Anne tapes and CPR

performance checklists provided the raw data for the study. These data
were analyzed separately and collectively to determine:
1. overall skill performance in accordance with Canadian Heart

Foundation standards. Specifically, did the participant
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perform the skill of CPR at or above the criterion level pub-
lished by the Canadian Heart Foundation?,
2. the performance of the continuous and discrete aspects included
in the performance of CPR; and
. 3. if practice since initial certification, either on a victim or

on a manniken, had any effect on the performance of CPR.

Overall Skill Performance )

Overall skill performance was measured éy an analysis of the
recording Resusi-Anne tapes and the CPR Performance Checklist. The
tapes were marked according to Canadiaﬁ Heart Foundation criteria and
included one and two man CPR. (See Appendix 3 for the specifics of
marking of the tapes for one and two man CPR). Tapes were given either
a pass or fail by the CPR instructors. Results of overall skill per-
formance for each group are presented in terms of frequencies and per-

]
centages of those who passed.

Continuous and Discrete Skill Retention

The checklist utilized contained aspects of CPR performance,.
Following the testing, these checklists indicated which aspects of CPR
were performed correctly and in the proper sequence. However, some
aspects of CPR performance cannot be analyzed without analyzing the
tapes as well. These include depth of respirations, depth of and
continuity. of compressions, and timing. Therefore, both the CPR
performance checklist and the recording Resusi-Anne tapes wére analyzed

to determine the performance of continuous or discrete CPR skills.
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Continuous CPR skills include ventilation depth, chést compres -
sion depth and continuity, and four cycles of one man and two man CPR.
These continuous skills were analyzed as either passing or failing
according to Canadian Heart Foundation criteria.

Discrete CPR skills include: shake and shout; look, listen,
feel; initial four ventilations; checking the carotid pulse; calling
for help; hand position; one minute pulse check; initiation of two man
CPR; two man switchover; and timing utilizing both or either of the
tapes and performance checklists. The performance checklists were used
to analyze those discrete aspects of the performance which cannot be
seen on the tape, namely, shake and shout; look, listen, feel; checking
the carotid puise; calling for help; and the one minute pulse check.
The remaining discrete aspects including the initial four ventilations,
hdnd position, initiation of two man CPR, the two man switchover and
timing were analyzed using both the tapes and the performance check-
list.

Both the continuous and discrete aspects of the skill of CPR

are presented for each of the groups in the study in terms of fre-

quencies and percentages.

Practice Since Initial Certification

Practice on either a real victim or a manniken was'determined
by Questionnaire B. Results of those who had had either victim or
manniken practice was discussed in terms of overall skill performance

and discrete/continuous skill retention,



CHAPTER IV

Analysis of the Data

SN

This chapter on data anal}Sis consists of three sections. The
first is a presentation of the overall skill performance of each of the
groups on one and two man CPR. The second is a presentatioh of each of
the groups in terms of the discrete and continuous aspects of the skill
of CPR. The third is a discussion of the results of each of the mem-
bers who had practiced CPR, either on a victim or manniken, since

certification. \

Overall Skill Performance

Table I indicates the frequency and percentages of passes and
failures for each of the four classes for one man CPR. The results
indicate that all students in each sample failed one man CPR overall
with the exception of one student. The student who passed one man CPR
had taken her initial course ten months ago and was from the Class of
December '83.

Table Il indicates the frequency and pefcentages of passes and
failures for each of the four classes for two man CPR. The results
indicate tha£ only one student from all classes passed two man CPR
according to Canadian Heart Foundation criteria. This student was froﬁ
the Class of April '83 and had taken her initial course twelve months
ago.
| It is very interesting to note that there were no overall

passes from those groups which had taken their initial courses either

67



Table 1

Overall Skill Perforﬁénce

One Man CPR
Time Since Initial Pass Fail
Certification f % f %
18 months 0 0% 13 100%
12 months 0 0% _ 14 100%
10 months 1 8.3% 11 91.7%
6 months 0 0% 13 100%




Overall Skill Performance - Two Man CPR

Table 11
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3
Time Since Initial Pass Fail
Certification % f *
18 months 0% 13 100%
12 months 7.1% 13 92.9%
10 months 0% 12 100%
6 months 0% 13 | 100%
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six months or eighteen months previously. Further it seems curious
that only one student out of a total of fifty two or 1.9% of the total

sample passed either one or two man CPR.

Retention of the Discrete Aspects of CPR Performance

Tables III, IV, V and VI indicate the frequencies and percen-
tages of passes and failures for each of the four classes for the

discrete aspects of CPR performance.

Discrete Skill Retention After Eighteen Months

Table III indicates that the’only discrete skills performed at
or above Canadian Heart Foundation standards by those studea}s who had
initially been certified eighteen months earlier were: shake and
shout, and look, listen and feel. These two aspects were performed
correctly by all study participants.

The initial four ventilations were performed correctly by 69.2%
of the study participants. Those who failed did so because of three
errors: one student performed three ventilations only; two students
performed only two ventilations and one student did not venti]ate the
manniken at all.

Students were checking the carotid pulse 76.9% of the‘time once
they had completed the four ventilations. Those whg failed this aspect
of the performanée did not check the carotid pulse at all. In these
ingtances CPR was then 1nst1t‘ed without knowing for certain that the
victim had, in fa®t, §uffered a cardiac arrest. Three students or

23.1% did not call for help. . A~ 3
. /
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Discrete Aspects of CPR Skill Performance

Table I1I

Eighteen Months After Initial Certification

71

Pass Fail
f % f %

Shake and shout 13 100% 0 0%
Look, listen and feel 13 100% 0 0%
Initial four ventilations 9 69.2% 4 30.8%
Checking carotid pulse 10 76.9% 3 23.1%
Calling for help 10 76.9% 3 23.1%
Hand position 8 61.5% 5 38.5%
One minute pulse check 10 76.9% 3 23.1%
Initiation of two man
CPR 10 76.9% 3 23.1%
Two man switchover 2 15.4% 11 84.6%
Timing

initial assessment 8 61.5% 5 38.5%

initial pulse check 4 30.8% 9 69.2%

one minute pulse check 3 23.1% 10 76.9%

one man CPR 5 38.5% 8 61.5%

two man CPR 10 76.9% 3 23.1%
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Hand position on the manniken was correct 61.5§ of the time.
The 38.5% who did not have their hands placed correctly on the sternum
all had their hands placed too low on the manniken (over the xiphoid
process) thereby increasing the probability of injury to internal-
organs.

The one minute pulse check was performed by 76.9% of the
students. The other 23.1% did not check the pulse after completion of
one minute of CPR to ascertain if the pulse had been restored.

«\ Initiation of two man CPR was performed correctly by 76.9% of
the studeﬁts. Those who failed to initiate two man CPR correctly
presented the following errors: one student did not initiate at all,
that is she continued with one man; one student, when the second
rescuer said 'l know CPR, can I help', did not say the words to
indicate she wanted the second rescuer to help; and the third student
changed her compression rate before the second rescuer had given her
first breath.

The two man switchover was performed co%tl’in 15.4% of the
tésts.\ It 1nc]uqed calling for the switch and performing the switch' at
the correct time, first from compressions'to ventilations and then from
ventilations to compressions. Three §tudents did not perform the
switchover at all. Of. the remaining eight who failed, five switched
from compressions to ventilations incorrectly; three moved to begin
ventilations too soon (immediately after the call for switch); and two
switched too late (continued with compressions after the three count).
The remaining ‘three students perfqimed both switchovers incorrectly.

Two switched from compressions to ventilations too late and from
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ventilations to compressions too soon and one switched from compres -
sions to ventilations foo soon and from ventilations to compressions
too late.

Timing was analyzed for five aspects of the performance accord-
ing to Canadian Heart Foundation standards: initial assessment ;
initial pulse check; one minute pu]ie check; one man CPR; and two man
CPR. ‘

' N Initial-assessments were performed within the time limits by
61.5% of the students. Of those who failed, three assessed the vigctim
for too short a period of time while two assessed for too long.

“The initial pulse check was performed in the specified time by
only 30.8% (or four) of the students. Six students did not check the
carotid pulse for long enough; one checked it for too long; and two
students did not check the pulse at all.

The one minute pulse éheck was performed in the seven to ten
second time limit by only 23.1% of the students. Seven students' times
were too short and three did not check the pulse at this time.

Overall timing for one man CPR was within the standards set out
by the Canadian Heart Foundation in 38.5% of the tests. The eight
students who failed all took too much time to complete one man CPR (68
to 99 seconds).

Timing for two man CPR overall was performed correctly by 76.9%
of the students. Two students performed too slowly and one student did

not perform two man CPR at all. .



Table 1V

Discrete Aspects of CPR Skill Performance

Twelve Months After Initial Certification

Pass Fail

f % f %
Shake and shout 14 100% 0 0%
Look, listen and feel 12 85.7% 2 14.3%
Initial four ventilations 7 50% 7 - 50%
Checking carotid pulse 8 57.1% & 6 42.9%
Calling for help 10 71.4% 4 28.6%
Hand position 12 | 85.7% 2 14.3%
One minute pulse check 6 4 42.9% 8 | 57.1%
Initiation of two man CPR 8 5%, 1% / ' 6 42.9%
3
\
Two man switchover 2 14.3%  {/ 12 85.7%
Timing . ’
initial assessment 9 Eﬁ 64.3% 5 35.7%
initial pulse check 3 21.4% 11 78.6%
one minute pulse check 1 7.1% 13 92.9%
one man CPR -6 - 42.9% 8 57.1%
two man CPR 8 581% 6 42.9%

= ,
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Discrete Skill Retention After Twelve Months

Table IV indicates discrete skill retention for the group

twel;e months since initial certification. Those students certified in

"CPR twelve months prior to the retesting performed with 100% accuracy

Ay

on the shake and shout aspect of CPR only. Look, listen and feel was

performed with 85.7% accuracy with two of the students not performingzy(
this at all. | h

-The initial four ventilations were performed by 50% of the
students correctly. Of the seven students who failed this aspect oﬂ-
CPR, four.did not give théginitialvfour ventilations, two students gave
three veniilations and one student gave five. ,

fight students .{or 57.1%) checked the carotid pulse correctly.

Six students did not check the carotid pulse prior to the initiation of

-

compressions.
Ten students (71.4%) calggd for help: Four students did not -
1nitiate the call for help. } ) . .

Hand position was correct f&{ 85. 71\(12) of the §tudents. Two
%tudents (14.3%) p[aced their hands on the chest of the manniken with-
out carrying th proper landmarking to ensure a'gafe-CPR performance.

The ope'minute'pulse check was carfied out correctly by six
(52.91) students. Eight studeqts (57.1%) did not éheck the carotid
pu]se after tpé 1nit[i] minute of CPR. '— "

Indtibtibn of two man CPR'was_carrfed out correctly by 57.1%
(8) students. Of the sik (42.9%) who faile&, four §tudents'changed the

rate offcbﬁpre§$1on too soon, one student did not change her compres-

.sion rate soon enough and one student did not initiate two man, CPR at

all. . e
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The two ‘man switchover was performed correctly by 14.3% (2) of
the students. Of the twelve who failed, four did not perform the
switchover, four switched too soon from comp}essions to ventilaéions,
and two switched from ventilations to compressions too late. (

Initial'assessment timing was accurate in 64.3% of the perfor-
mances. Four students took too long to perform their initial assess-
ments, and one student, did not take long enough,

Initial pulse checks were performed correctly 21.4% of the
time. Six students did not do initial pulse checks and five students
did not assess for a long enough time period.

A The one minute pulse check was performed accurately by one
(7.1%) student. Of the thirteen who failed, four did not check the
carotid pulse following one minute of CPR and the nine who did: did not
check it for a long enough time.

Timing of one man CPR was accurate on 42.9% of the tests.

Three students took too long to perform one man CPRewhile five com-
pleted it too quickly.

Two man CPR was performed within th; time limit by 57.1% of the

students. It was performed too slowly by five students and too quickly

by one student.

Discrete Skill Retention After Ten Months

Table V indicates the retention of the discrete aspects of CPR
ten months following initial CPR certification. Shake and shout and

look, listen and feel were performed by‘all twelve students correctly.

+



Table V

Discrete Aspects of CPR Skill Performance

Ten Months After Initial Certification

Pass Fail
f % f %
Shake and shout 12 100% 0 0%
Look, listen and feel 12 100% 0 0%
Initial four ventilations 8 66.7% 4 33.3%
Checking carotid pulse 8 66.7% 4 33.3%
Calling for help 6 | 50% 6 50%
-| Hand position 10 83.3% 2 16.7%
One minute pulse check 5 41.7% 7 58.3%
Initiation of two man CPR 8 66.7% 4 33.3%
Two man switchover 5 41.7% ] 58.3%
Timing
initial assessment 5 41.7% 7 58.3%
initial pulse check 2 16.7% 10 83.3%
one minute pulse check 2 16.7% 10 83.3%
one man CPR i 58.3% 5 41.7%
two man CPR 8 66.7% 4 33.3%
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The initial four ventilations were performed correctly by eight
students or 66.7% of the sample. Three students did not complete these
ventilations at all and one student performed only three ventilations.

The carotid pulse was checked by 66.7% of the sample. Four
students did not check the carotid pulse to be certain that cardiac
arrest had actually occurred. The call for help was completed by 50%
of the students while the other 50% did not call for help.

Ten students (83.3%) utilized correct hand position wht]e per-
forming CPR while two students did not landmark according to the estab-
lished procedure as outlined by the Canadian Heart Foundation an&
therefore may cause damage to a victim.

The one minute pulse check was performed by 41.7% of the group.
Seven students (58.3%) did not complete a pulse check following one
minute of CPR performance.

Initiation of two man CPR was performed correctly by 66.7% (8
students) of the group. Of the four who failed to initiate two man CPR
correctly, three changed the rate of compression before the second
rescuer had given the initial breath and one did not alter the rate of
compression once the initial breath by the second rescuer had been
given.

Five sfudenté (41.7%) performed the two man-switchoﬂﬁz correct-
ly. Of the seven who failed this aspect, three did not perfor; the
switchover at all, two switched from compresﬁions to ventilations
correctly but switched too soon from ventilations to c&ﬁgfassions. and

two switched from compressions to ventilatiops too soon but switched

back correctly, )
: ' » :\1linIEi "
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Initial assessment times were within Canadian Heart Foundation
criteria in 41.7% of the cases. Two students did not allow adequate
time for the assessment and five students took too long to complete thel
assessment.

Only two students (16.7%) utilized the correct time to complete
the initial pulse assessment. Six students did not take adequate time
for the pulse asseessment, one student took too long, and three
students did not check the carotid pulse,

The one minute pulse check was completed within the time limits
by two students (16.7%). Of the ten students whose time for this
assessment was considered a fail, seven students did not do an assess- i
ment, and three did not assess for a lyng enough period of time.

Overall time for completion of one m R was adequate for
58.3% (7) of the students. Of the five :ho fajled, one student per-
formed too quickly and four performed too siowly.

Timing for two man CPR was performed adequately by eight

students (66.7% of the sample). All the four whose*me was inadequate

performed two man CPR compressions at too fast a rate.

.
-

Discrete Skill Retention After Six Months

Table VI indicates the retention of discrete skills six months

i after tnitial CPR certification. All of the students pérformed shake

and shout correctly. Look, listen and feel was performed correctly by

) [ . s
'92.3% (12) of the students, One student (7.7%) did not perform this

asgect of CPR.
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Table VI

Discrete Aspects of CPR Skill Performance

Six Months After Initial Certification

Pass Fail
f % ' f %
Shake and'shout 13 100% 0 0%
Look, listen and feel 12 92.3% 1 7.7%
Initial four ventilations 8 61.5% 5 38.5%
Cﬁ;cking carotid pulse 9 69.2% - 4 30.8%
Calling for help 9 69.2% 4 30.8%
Hand position | 10 76.9% a3 23.1%
One minute pulse check 7 53.8% 6 46.2%
Initiation of two man CPR 6 | 46.2% 7 53%8%
Two man switchover 5 38.8% 8 61.5%
Timing
initial assessment 7 53.8% 6 46.2%
initial pulse check 4 30.8% 9 69.2%
one minute pulse check 1 7.7% - 12 92.3%
one man CPR .4 30.8% 9 69.2%
two man CPR 8 61.5% 5 38.5%
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The initial fOuA ventilations were performed by eight students
or 61.5% of the group. Of the five students who failed this aspect,
three students did not give any ventilations, one student gave two and
one student gave three initial ventilations. Nine students (69.2%)
called for help and four (30.8%) did not.

Hand position for performance of the compressions was correct
for 76.9% of the students. Three students placed their hands
incorrectly due to no landmarking on the manniken prior to beginning
compressions. ~

The one minute pulse check was performed by seven students
(53.8%) while six of them did not check the pulse after a sequence of
one man CPR.

Six students (46.2%) initfated two man CPR correctly. Of the
seven who did this incorrectly, fou;uchanged their compression rates
too soon (before the second rescuer gave the first breath), two changed
the rate too late, and one did not initiate two man CPR at all.

The two man switchover was performed correctly by five students
(38.5%). Of the eight who failed, one student did not switchover,
three sﬁitched too late on both changeovers, one switched too soon on
both changeovers, one switched too soon on compressions to ventilations
and too late on ventilations {L Eompressfpns, one switched too late on
compressions to ventilations and switcﬁed correctly an ventilations to
cbmpréssions, and one switched too soon on compressions to ventilations
énd switcﬁed cor:;ctly_on ventilations to compressions. ’ ;\f;'

Timing on the initial asséﬁsment was a&equate on 53.8% of the

tests (7 students). Of the six whose timing was off, four assessed for



82

too long a period of time while two did not assess for long enough.

Initial pulse checks were.adequately performed by four students
(30.8%). Nine students did not assess the carotid pulse adequately
with one student assessing too long, three not completing the assess-
ment at all,land five not aégessing for long enough.

The one minute pulse check was adequately performed by one
student (7.7%). Of the twelve students who did not chetk this pulse
adequateiy, five assessed the pulse for too short a period of time and
seven did not do the assessment at all. |

Overall timing for one man CPR was adequate for four students
(30.8%). Of the nine whose timing was off, three performed CPR too
slowly and six performed too quickly.

Timing for two man CPR was adequate 61.5% of the time (8

students}. Four students performed two man CPR at too fast a rate and

ore student did not perform two man CPR at all.

.

Discrete Skill Retention Overalf§

Table VII represents a c/mparison of the four classes of
students for each of the discrete aspects of CPR perforﬁance. lnter-
estingly, the group with the highest percentages for‘the majority of
- the d1screte aspects of CPR performance was .the group certified

'eighteen months ago. This group performed below Canadia"ﬂeart Founda-

tion standards for all aspects except shake and shout and look, listen

and fgel but did perform with the greatest degree of accuracy on the

following: 1initial four ventilations; checking the carotid-ﬁulse;

N

calling for help; the one minute pulse check; initiations ~ Iﬁo man



Table VII

Discrete Aspects of CPR Skill Performance

Six, Ten, Twelve and Eighteen Months After

Initial Certiftcation - Percentage Passing

83

»

A

T Ten Twelve tighteen
. Months Months Months Months
Shake' and shout *100% . | *1003 |- *100% *100%
Look, listen and feel ¥-3* *100% 85.7% - *100%

Initial four -

ventilations 61.5% 66.7% 50% *69.2%
Checking carotid pulse 69.2% 66.7% 57.1% .*76.9%

Calling for help 69.2% 50% 71.4% *76.9%
Hand position 76.9% 83.3% | . *85.7% 61.5%
One minute pulse check 53.8% 41.7% 42.9% *76.9%

Initiation of two man
.| CPR 46.2% 66.7% 57.1% *76.9%
“Two man switchover 38.5% *41.7% 14.3% 15.4%
Timing ‘ .

initial assessment 53.8% 41.7% *64.3% 61.5%
~ initial pulse check *30.8% 16.7% 21.4% *30.8%
one minute pulse check 7.7% 16.7% 7.1% 7 *23.1%
one man CPR 30.8% " *58,.3% 42.9% 38.5%
two man CPR Q}.S% 66.7% 57.1% *76.9%

*highest percentage

N
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CPR; timing for the initial pulse check; timing for the one minute
Apulse check; and timing for two man CPR.

The‘twelve and ten month groups each performed most accurately
on two discrete aspects of CPR: hand position, and timing for the
injtial assessment for the twelve month group; and two man switchover,
and timing for one man CPR for the ten month group.

The six month group performed equal to the eighteen month group
on timing for the*initial pulse check but below 6ther groups for all
other discrete skills excapt shake énd Shout where they were equal to
the other.groupsj

Results indicate that aithough most disérete aspects of CPR
performance are performed below Canadian Heart Foundation standards as
early as six months after the initial CPR certification, the group dis-
playing=the highest scores is the group which had cdmpleted initial

-certifica;ion eighteen months previously. However it must be noted
that, even though their scores were the highest among the four groups,
they still represent dangerously low levels of performance of a life

*

saving skill,

Retention of the Continuous Aspects of CPR Performance
Tables VIII, IX, X and XI refer to the retention of the
continuous aSpeaﬁg of CPR performance eighteen, twelve, ten and six

- M < ( L

months after initial cergification.

Continuous Skill Retention After Eighteen Months |
. - - ) . /
. Table VIII indicates the retention of .continuous aspects of- CPR

performance eighteen months after initial certification. Ventilatory #

14

)
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Table VIII

Continuous Aspects of CPR Skill Performance

Eighteen Months After Initial Certification

. Pass Fail
f % N f %"

Ventilations :

depth 6 46.2% 7 53.8%
Compressions :

depth ’ 4 30.8% 9 69.2%

continuity 12 92.3% 1 7.7%
Four cycles of 1b
compressions and 2 _ _
ventilations 10 76.9% 3 #23.1%
Four cycles of 5 .
campressions and 1 . »
ventilation 12 92.3% 1 7.7%
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L -
depth was adequate in only 46.2% of the retestings or six stedenfs. 0f

'x the seven students who did not perform ventilations properly, six
students did ndt ventilate deeply enough and one ventilated with too
.much force. Ventilations which are too shallow do not ensure that the
bload becomes properly oxygenated. Heavy ventilations, on the other
hand, may cause damage to the lungs, lead to gastric distention, and
interfere with compressions. .

f Compression depth was.adequate in only 30.8% of the group or
four students. Compression depth;was inadeqd%te for nine students with
seven students compressing too lightly and two students compressing too
hedvi}y. If compressions are too 1ight, the heart may not be com-
pressed sufficiently between the sternum and the spine and the b]ood
will pot be forced out of the heart as effecfively. Compressions yhich
are too heaVy may injure the heart musclé as it is compressed between
the sternum and spine. ) .

Twelve students (92.3%) performed compress{dnspcontinuous]y
One student did not come off the manniken between compressions result-
ing in some pressure always being’ applied to the chest both during
compressions and during the relaxation between compressions.

The fdur gycles of fifteen compressions_ahd two ventilations,
or .one sequence of one man CPR, were performed by 76.9% or ten stu-
dents; " One student performed five cycles, one student'oniy performed
ten compressions for each cycle and one student only perfornfed three
cycies of compreSsions and ventilations to complete sequences of one“
g?n CPR

; ) ; ’ '
Foc two man CPR, twelve students or 92.3% performed four cycles

of five compressions and one ventilation. The student who failed this
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aspect of the performance did so because she did not_initiate two man

CPR at all.

Continuous Skill Retention After Twelve Months

- man CPR.

Table IX indicates continuous skill retention ten ménths after
initial certification. Table IX indicates that only two students or
14.3% performed ventilations at a safe depth. Of the twelve who
failed, eleven failed to get an adeﬁqate amount of air into the
manniken's lungs and one vent{Tated too hequly.
| Compression depth was also performed ﬁéorly by this group.

Only one student or 7.1% passed this aspect. Thirteen students.per-

formed compressions which were too light, that is they were not com-

pressing the heart adequately to ensure §hfficient blood being pumped

to the victim's body.

Compression continyity was demonstrated by nine students. Four ‘%

students were not allowing the ventricles of the heart to fill
completely between compressions and one student hesitated on thé
compressioq before the ventilation on tw6 man CPR,

 Eleven students (78.6%) performed four cycles of fifééen com-
pressions and two ventilations for one man ChR. One student performed
only three cycles, one performed two cycles and one performed only five

compressions for each cycle.

@
-~ The four cycles of five compressions and one ventilation were

performed correctly by all fourteen students for the sequenece of tﬁo

’

-t
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Table IX ,

Continuous Aspects of CPR Skill Performance

J .
Twelve Months After Initial Certification

- G “
Pass v — Fajl
f % f ®
Yentilations
depth 2 14.3% - 12 85.7%
Compressions : e
depth 1 7.1% 13 . 92.9%
continuity 9 64.3% 5 35.7%
Four cycles of 15 Q
compressions and 2 ‘
ventilations 11 78.6% ‘ 3 21.4% ‘f
Four cycles of 5 _ - . o)
compressions and 1 "
ventilation 14 100% ] 0 0%
. <! P'Jf'
L

s
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Continuous Skill Retention After Ten Months

-

Table X indicates continuous skill retention ten months after

initial CPR certification. Table X indicates that only three students
or 25% performed ventilations at an acceptable depth. Of the nine who

failed, four performed all ventilations too shallowly, four performed

AR

ventilations on one man CPR satisfactorily but too shallowly on two
man, and one student ventiTated the manniken too heavily on both one

and two man CPR.

N
\

Compression were performed correctly at an alarmingly low rate.
Only one student performed according to Canadian Heart Foundation
standards. Eleven students or 91.7% performed compressions inade-
quately. Of these, four students compressed too lightly on both one
and two man CPR, and seven compressed adequately on oqe man but too
Tightly on two man CPR. . ‘ !

& Ten students or 83.3% performed compressions with continuity.
The remaining two failed to allow the sternum to relax between compres-
sions.

The four cycles 6f fifteen compressions and two ventilations
were performed by 92.3% of the students. One student only performed
three cycles to complete her sequence of one man CPR.

A1l of the students (100%) ,performed four tycles of five com-
pressions and one ventilation to cdmplete their sequence of two man

CPR L]

Continuous Skill Retention After Six Months’

.Table X] indicates continuous skill retention six months after

initial certification. Table 51 indicates that only three students or



Table X

Continuous Aspects of CPR Skill Performance

Ten Months After Initial Certification

90

TFail

.Pass
. f * f %
Ventilations
depth 3 25% 9 75%
) »
Compressions {
depth 1 8.3% 11 1.7%
continuity 10 83.3% 2 6.7%
Four cycles of 15 //’
compressions and 2 WA
ventilations 11 91.7% 1 8.3%
Four cycles of 5
compressions and 1 :
ventilation 12 100% 0 0%
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3’ﬁ§ﬁ Table XI
FEAN
R Continuous Aspects of CPR Skill Performance

Tk

Six Months After Initial Certification
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Pass Fail

N f % f 3
Ventilations

depth 3 23.1% 10 76.9%
Compress{ons

depth 1 7.7% 12 92.3%

continuity 11 84.6% 2 15.4%
Four cycles of 15
compressions and 2
ventilations 11 84.6% 2 15.4%
Four cycles of 5
compressions and 1
ventilation 12 92.3% 1 7.7%
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<23.l% performed ventilations correctly. Of the ten who failed, five
demonstrated ventilations which were too shallow on both one and two
man CPR, four performed adequate ventilations on one man but !
ventilations which were too shallow on two man, and one ventilated too
heavily on one man but ventilated adequately on two man CPR.

Compression depth was poorly demonstrated by this group of
students. Only one compressed adequately and twelve failed this aspect
of CPR. Seven students compressed too 1ight1y'on both one and two man.
CPR, four compressed adequately on one man but were too light on two «
man and one student compressed too heavily on one man and too lightly
on two man CPR.

Cbmpression continuity was demonstrated by eleven students or
84.6% of the sample. Two students demonstrated camping (not allowing
complete relaxation of the sternum)'on one man CPR.

Eleven students completed the one man sequence of fifteen com-
pressions and two ventilations correctly. One student performed only
three cycles of compressions and ventilations and one student completed
five cycles of five compressions and two ventilations.

o . The four cycles of five compressions and one ventilation forw

two man CPR were performed corrrectly by twelve students, or 92.3% of

the sample. One student did not perform two man CPR at all.
N

Continuous Skill Retention Overall

Table XII indicates a comparison among the four groups in terms
of percentage of students passing each of the continuous aspects of CPR

performance.
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Table XII

Continuous Aspects of CPR Skill Performance

Six, Ten, Twelve and Eighteen Months'After

Initial Certification - Percentage Passing

Six Ten Twelve Eighteen
Months Months Months Months
VYentilations
depth 23.1% 25% 14.3% *46,2%
Compressions
depth 7.7% 8.3% 7.1% *30.8%

continuity 84.6% 83.3% 64.3% *92.3%

Four cycles of ’
15 compressions and - 84.6% *91.7% 78.6% 76.9%

2 ventilations

Four cycles of
5 compressions and 92.3% *100% *100% 92.3%
1 ventilation

*highest percentage
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'§0verall, both compression and ventilation depth were performed
poorly by all groups with the group certified eighteen months ago
o .

//Qemonstrating the highest percentages ét 30:8% and 46.2% respectively.
| The remaining three continuous asggcts of CPR performance were
performed with more accuracy by all four groups.

Ventilatory depth may have been performed poof]y because of
inadequate tilting of the manniken's head. This could account for the
fact that, of the students who failed, the majority of them demon-
strated ventilations which were too shallow.

Compressions were also not heavy enough for the majority of the
students who failed. It {s interesting to note that many of those who
failed compressed adequately for one man'CPR And too lightly for two
man. This may be due to the fact that the students were becoming
phySical]y tired in the latter part of the performance.

The higher passing rates of compression continuity: the

sequence of one man CPR and the sequence of two man CPR may indicate

that the students do perform the repetitive aspects of the CPR perfor-

’
3

mance best.

CPR Performance Following Practice

Table XIII depicts overall skill performance, discrete aspects
of the performance, and continuous aspect§ of the CPR performancé for
theytwo students who had practiced CPR since the}r initial certifica-
tion. * |

One student who had practiced was from the class of December

‘82 and had, thepefore, been initially certified eighteen months ago.



CPR Skill Performance Following Practice

TABLE XIII
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¥ Pass
Student #l1 - Dec. 82

9 Pass

Student #2 - Apr. 83

Overall Skil} Performance
one man CPR
two man CPR

Discrete Aspects of CPR
shake and shout
look, listen and feel

initial four ventilations

checking carotid pulse
calling for help
hand position
one minute pulse
initiatign of two man
CPR
two man switchover
timing
initial assessment
initial pulse check
one minute pulse check
one man CPR
two man CPR

Continuous Aspects of CPR
ventilation depth
compression depth
compgession continuity
one man sequence
two man sequence

0%
0%

g 100%
100%
0%
100%
100%
100%
100%

0%
0%

100%
0%
0%
0%

100%

/

0%
0%

100%
100%
0%
100%
100%
100%
0%

100%
o

100%
100%
0%
0%
0%
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This student had practiced CPR on a manniken five times in eighteen
months. This student failed both one and two man CPR overall.

The discrete aspects of the CPR performancekwere not performed
consistently well. Only three initial ventilations were given instead
of four. The rate of compression ;as changed before the second rescuer
gave the first breath in the initiation of two man CPR and the student
changed too soon once the switchover was calfed for. The initial pulsé
check and the one minute pulse check were completed too quickly and
timing for one man CPR overall was far too slow (99 seconds). Shake
and shout; look, listen and feel; checkirg the carotid pufse; calling
for help; hand position; one minute pulse check; timing for the initial
assessment; and timing of two man CPR were performed adequately accord-
ing to Canadian Heart Foundation criteria.

The continuous aspects of the CPR performancé were performed
inconsistently as well. Ventilations for both one and two man CPR were
too heavy and the student did not remove her weight from the manniken
completely between compressions. This student also coﬁpléted the one
man sequence with cycles of thirty, fifteen, twenty and then fifteen
compressions to two ventilations. The depth of compressions was
adequate as was the sequence of two man CPR.

The only other student who had practiced was from the class of
April '83 and had been certified initially twelve months ago. This
student had performed CPR on a victim once. In the retesting she also
failed both one and tko man CPR overall.

The discrete aspects of CPR were performed correctly in all

areas except the following: only three initial ventilations, failure

-
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to do the one minute pulse check, and no performance of the two man
switchover. One and two man CPR were both performed too quickly.

This student performed 1n¢ohsistent]y on the continuous aspects
of CPR as well. Compression continuity and the two man sequence were
performed according to Canadian Heart Foundation standards. However,
ventilations were adequate for one man CPR but‘too shallow for two man.
Compressions were also adequate for one man but too light for two ma;‘
CPR. The sequence for one man CPR consisted of five compressions only
per -cycle.

Results~indicate, therefore, that the practice which these two
students had in the interval between initial certification aﬁd the
retesting session did not seem to enhance their recall of the ski]].of

CPR in the retesting session.



CHAPTER V

Summary, Conclusions and Recommendations

This final chapter contains a summéry of the study, the con-
- .
clusions derived from the study, and recommendations for further

research.

. Summary 4 ’ _;l,

There is very little research availab]e dealing with fhe reten-
tion of CPR skills. Even less research exists dea]{ng with the aspect
-of recertification.

The purpose of this study was to examine the extent to which
people réfain CPR skills over time in order to determine if and when it
is necessary to reteach or recertify. The study dealf: specifically
with overalil CPR performénce pn one and two man CPR; retention of the
disgrete and continuous aspects of CPR performance, and whétner prac-
tice on a manniken or victim enhanced the CPR performance d;ring the
retesting session.

A review of the education and nursing literature provided
information on motor skill acquisition and retention. Further research
into the nursing and medical literature provided information ovn CPR it-
self and studies related to the retention of this complex motor skill.
These studies were conducted from three months to eighteen months after
initial CPR certification. Of those which tested persons less than one
year after initial certification, all found that recall was generally
poor even thrég ﬁgnths after initial certification. Four studies

b

recommended recertification with two recdmmending recertification every
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»

lsix months, one once yearly and one stating only that once yearly ‘
recertification is not enough.» Discrete aspects of CPR were“found to
be recalled more poorly than the continuous ones.’

This study consisted of practical testing of the skill of CPR
with students from the University of Alberta Hospitals School of
Nursing who had initially been certified six, ten, twelve and eighteén
months previously. -

Results of these practical tests were then analyzed according
to overall skill performance, continuous and discrete skill perfor-
mance, and whether practice enhanced the retesting session.

The results of the analysis showed that:

1. no student in any class performed both one and two man CPR
according to Canadian Heart Foundation standards.

2. only one student perfqrmed one man CPR at or above Canadian
Heart Foundation sfandards. This student had initially been certified
ten months égo.

3. only oné student passed two man CPR. She had taken her
initial course twelve months ago. . l

4.‘ldiscrete skills were generally performed quite pobr]y with
shake and shout being the only aspect performed perfectly by all
students., 2

. 3

5. continuous skills were performed to a higher degree than
discrete skills overall. Students, however, performed quité poorly on
compression and ventilation depths.

3 6. students who‘had practiced CPR éither'&n‘a manniken or a
victim since initial certification did not perform at or above anadian

Heart Foundation standards on the overall performance for one and two
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man CPR, the discrete aspects, or the continuous aspects of the

performance.

Conclusions

The conclusions which cge be derived from this study are that:

1. students who have inftia]]y been certified in CPR six, ten,
twelve and eighteen months ago are not able to perform one and two man
CPR at or above Canadian Heart Poundation standards. ‘Therefore,
persons should be recertified in CPR at least every six months to
. ensure that the skill is being performed at or above Canadian Heart
Foundation’standards.

2. the discrete skills of CPR, since they are generally per-
fqrmad poorly, should become more of a focus in CPR courses. For
example, if a student makes an error while practicing CPR duriné a
course, the student should start the CPR performance over from tﬁg
beginning.fo allow for more repetition of the discrete aspects of ithe
skill.

3. because the continuous skills are repeated many times
during the performance, tﬁey are performed with more accuracy than the
discrete ski]]s. however, these skills are still not performed at or
above Canadian Heaft Foundation standards.

4, CPR'practice does not guarantee improved skill perforﬁanqe.
Supervised practice with a CPR instructor may however chanée tsfg as
assurances could be made that students were not practicing mistakes to
perfektion. _

N
5. CPR recertification should Be reinstituted and be made

mandatory at least every six months after initial certification.
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6. educational administrators, who are involved in decision
making relafed to the p]&nning for and implementation of CPR courses
and recertification se§$1ons, nbw have data related to the retention of-
CPR and, based on the data, a recommendation for recert%fication at
least every six months to aid their decision making.

7. 1in accordance with other CPR retention. studies, CPR skills A
are not retained for long periods of time and, therefore, recertifica-
tion must be carried out. In the studies where recertification is
' addressed the recommendations have been similar, ranging from once
yearly (one study) to every six months (four studies) following the
initial CPR course. Therefore, this study supports the findings of the
majority of CPR skill retention studies.” .

8. 1in contrast to other motor skills described in Chapter 2,
the skills of CPR is retained for a short period of time (six months
versus-twe]ve to twenty-four months). This short retention period is

due to the fact that CPR is a relatively comb]ex skill comprised of

both discrete and continuos skills.

Recommendations

The following research could augment the findings of this
study: ’
1. additioenal research with other groups who have‘completed
initial.certification over varying time intervals to determine overall
CPR retention and retention of the continuous and discrete aspects of
the CPR performaﬁce. Recommendations for recertification should also
be included.

. 2. retention studies comparing groups which have had scheduled
pEySica] and/or mental practice prior to retesting to groups having no
p?écticé prior to the retesting.

3.U research investigating the utilization of computers to

assist with the teaching of CPR courses, the running of practice

- sessions following initial certification, and recertification.

l
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SERN I QUESTIONNAIRE A

Retention of Cardiopulmonary Resuscitation Skills

In the box provided,Aplease indicate the letter which
represents the most accurate completion of each statement.
1. Time of initial CPR certification:
a) before entefing the School of Nursing
vb) after entering the School of Nursing
2. Highest level of CPR certification:
a) basic rescuer
b) instructor

¢) instructor-trainer

"f
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CONSENT FORM

! , student nurse at the University

»

of Alberta Hospitals School of Nursing, graont permission to Debbie Poeter,
graduate student at the University of Alberta, to test me oOn one and two
man cardiopulmonary resusitation utilizing the recording Resusi-Anne

manniken to determine my retention of CPR skills.

! understand that | will be tested according to Canadian Heart Foundation

. . . . . . )
criteria. | understand further that neither my name nor any identifying
information about myself or my performance will be presented in the thesis,
and that my performance will not, in any way, be considered in relation
to my future performance within the School of Nursing. || also understand

-~

that | may withdraw from the study at any time without fear of penalty

to mysel f.

Signature Date

Witness .
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QUESTIONNAIRE B

Retention of Cardiopulmonary Resuscitation Skills

In the box provided, please indicate the letter which
represents the most accurate completion of each statement.

1. Practice of cardiopulmonary resuscitation skills since
initial certification:

a) no.
| b) yes. Please specify how many times .[::::I

2. Use of cardiopulmonary resuscitation on a victim in an

emergency situation since initial certification:

kN

a) no.

1

b) yes. Please specify how many times .
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CANAD AN HEART FOUNDAT ION

BASIC LIFE SUPPORT /
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CARD IOPULMONARY RESUSCITATION PERFORMANCE TEST FOR ONE AND TwO RESCUER CPR

Name: Date:
ELAPSED TIME ACTIVITIES CRITICAL PASS | FAIL
(seconds) AND TIME PERFORMANCE
min, max, (Seconds)
6 - 10 | Establish unresponsiveness and Shake shoulder, shout -
cal |l out for help. "Are you OK17%,
Altlow 6-10 sec. If face down Call for HELP.
and turning is requlred. Turn 1f necessary.
. Open Alrway. Adequate time.
»
10 15 Establ ish breathlessness. Kneels properly.
(Look, Listen, and fFeel). Heal tI!t with one hand on
(4 sec, - 5 sec.) forehead and neck 1ift or
chin I1f+ with other hand.
Ear over mouth, observe chest,
13 20 Four Yentilations. Yentilate properly 4 times and
(3 - 5 sec,) observed chest rise,.
20 30 tstablish pulse and stimulate Fingers palpate for carotid pulse
activaton of EMS system on near side (other hand on
(7 - 10 sec.) forehéad maintains head tilt).
Know local emergency number.
Adequate time.
74 96 Four cycles of Proper body position.
15 compressions Landmark check each time.
2 ventilations Positlon of hands.
(54 - 66 sec.) Yertical compression.
Says mnemonic.
Proper rate.
Proper ratio ,
No bounclng.
Yentllates properly.
81 106 Check for return of pulse Check pulse and breathing
and spontaneous breathing. (Pupl| check optional, )
(7 - 10 sec.) LA
(Pupil check optional) N
97 126 Minimum of four cycles of Changes rate of compression,
5 compressions and ays mnemonic,
1 ventifation interposes breath,
(16 - 20 sec.) No pause for vent|lation.
Switch apd repeat unti] Call for switch.
examiner 'is satisfied. Change after three next time.
Switches, )
s Switches back.
Checks pulse (by ventilator)
(Pupi! check - optlonal).
Technlques as above.

. For single rescue - Number of compressions 60

INSTRUCTOR s

Two Resuer Technlique (Check)

Singie Rescuer Technique (Check)

Number of ventilatlions 12

Revised from the American Heart Assocliation Manua! 1977,
BLS., - 1 & W - 1/78 ~ 10M, REV,

PASS ___ FAIL
PASS ___ FAIL
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