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INFORMATION feedback, the pro-

cess of providing information about the correctness or adequacy of a
response (Bilodeau, 1966) (1), is regarded as the single most im-
portant variable governing the acquisition of skilled habits (Bilodeau,
1966; Irion, 1966). Fitts (1965) proposes a model which disting-
uishes between internal and environmental feedback loops. In educa-
tion and/or training, comments from an instructor would be one
source of environmental feedback. In addition, in many skills learn-
ing tasks, feedback intrinsic to the task would also form part of the
information coming from the environment (Irion, 1966). However,
in other tasks, clarity of feedback from the task itself is minimal and
information from the instructor then assumes greater importance.

Markle (1965) proposes, in regard to the teaching of English, that
it may be possible to teach the student appropriate discriminations so
that he may become his own observer and evaluator, and, with this
self-monitoring behavior, be able to provide his own information and
knowledge of results rather than having to rely on environmental
feedback. This would be of particular value where feedback intrinsic
to the task is low or non-existent.

To enable the student to make such discriminations between cor-
rect and incorrect responses in his own repertoire, it would appear
that prior information about errors as well as about correct responses
would be helpful. This would be consistent with Olson’s (1971) view
that any form of instructional system is successful to the extent that
it provides the learner with an awareness of critical alternatives and
how to choose among them.

The view that learners should be supplied with information about
errors is, of course, contrary to the generally accepted approach to
instruction which emphasizes minimization of errors. In the case of
skills learning particularly emphasis on teaching has been on correct
performance usually modeled by an expert. In some instances how-
ever, the question of whether it would facilitate learning to de-
monstrate negative as well as positive instances of the behavior in

* This study formed part of a doctoral thesis completed at the University of
Toronto. The author wishes to acknowledge the help of Students and faculty
who participated in the project.
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question has been raised (Allen and Ryan, 1969; Hunt, 1971; Mc-

Donald and Allen, 1967). The use or value of errors in educational

practice has, however, been inadequately investigated and the pur-

pose of this experiment was to investigate the possible value of
modeling negative instances of certain actions involved in a complex
procedure in nursing. The preparation of a surgical dressing tray
was selected as the procedure.

The experimental hypotheses were based on the following propo-
sitions derived from theories of skills learning:

1. That cognitive processes utilizing information underlie the per-
formance of a motor skill.

2. That understanding usually achieved through exposition and
positive exemplary modeling would be enhanced by information
about common errors.

3. That this will lead to enhanced performance of the skill as it
enables the learner to choose between correct and incorrect alter-
natives.

4, That stored information regarding correct and incorrect alterna-
tives is used to assess the performance of others as well as to
direct one’s own behavior.

METHOD
Experimental Design
The experimental design was a two factor design with repeated
measures on one factor (practice), and called for three groups of
subjects. It was decided that two groups of subjects would be ex-
posed to the experimental condition (error modeling) and the third
group constituted a control. With A as treatment and B as practice
the design can be represented as follows:

Treatment Subjects Trials

' B: B
A, (Errors A & B) 23 AiB;  A4B:
A, (Errors C & D) 24 AB;  AqBe
.A.g (CGHtl'Ol) 24 A.3B1 A3R9

Subjects

Subjects were 71 second year Basic Degree students at the Univer-
sity of Toronto Faculty of Nursing. Subjects were all female with
an average age of 20 years 1 month. Due to limitations of time, no
pre-testing of the subjects in the skill was carried out. It was felt that
random assignment to experimental and control groups gave some
assurance that any differences in the control and experimental groups
would be unbiased with respect to the experimental hypotheses
(Campbell and Stanley, 1963). Prior to exposure to the experimental
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conditions, all subjects received the same preparatory teaching in
relation to asepsis.

Modeling Device (2)

Three video tapes modeling the setting up of a dressing tray were
produced. The demonstration variable (Sheffield and Maccoby,
1961) built into the tapes involved the modeling of errors which
had been found to occur frequently both in the preparation and ap-
plication of surgical dressings. Each of these errors were due to the
violation of some principle or principles of surgical asepsis and re-
sults in contamination of hands or equipment.

The unit of the task was modeled in the same way on all three
tapes except for the following variations:

1. Tape 1 — Standard procedure with no errors;

2. Tape 2 — Standard procedure except for the inclusion of two
errors A and B;

3. Tape 3 — Standard procedure except for the inclusion of two
other errors — C and D.

Video Tape for Discrimination Test (3)

A video tape showing a complete dressing procedure was produced.
This tape contains 14 errors which include the four which were in-
corporated in the modeling tapes. The errors in this tape are exe-
cuted in a sophisticated manner and, in contrast to those in the
modeling tapes, most are not easily detectable except by someone
skilled in aseptic technique. The use of this tape is described in the
procedure,

Procedure

During the period of preparatory teaching prior to the project
being carried out, the experimenter met with the total group of
students to explain the plans for the research and request their co-
operation.

Modeling — Following the preparatory teaching the modeling tapes
were shown to the three groups with methods of utilization held as
constant as possible among groups.

Viewing of the tapes was followed by a discussion with each group.
Because of the possibility of introducing experimenter bias, the dis-
cussions were led by a person who had no other involvement with the
research. Guidelines for the discussion were prepared by the experi-
menter, Briefly, the subjects in the experimental groups were asked
to identify the modeled errors, relate them to the principles involved
and discuss why they are considered to be errors of application. The
discussion in the control group concentrated on positive exemplars
of the same principles.
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Practice Sessions — These began the day after the modeling tapes
were shown. Each subject had two practice sessions or trials during
which she was observed as she proceeded through the preparation
unit of a surgical dressing procedure by one of six observers.

Six members of the University of Toronto Faculty of Nursing
participated in the project as observers. All had had experience teach-
ing and evaluating student performance in the clinical laboratory.
An analysis of variance was used to estimate observer reliability. The
rationale for this method is discussed by Winer (1970) but briefly
is as follows. The procedure is based on the idea that in every
measurement there is a true magnitude of whatever is being measured
plus error of measurement. Upon repeated measurements of the
same object with comparable instruments (in this case, the six ob-
servers) it is assumed that the true magnitude remains constant while
the error of measurement varies. If the true measurement remains
constant the variance within is due to error of measurement and the
pooled within person variance is used to estimate this error. With a
number of items being measured (in this case, the seven students)
the variance among will also be partly due to differences in the true
magniture. The ratio of the variance of effects due to true measure-
ment to the error variance is used to arrive at the reliability coeffi-
cient. The estimate of inter-observer reliability from the among and
within-subject variance was .949.

In both practice periods, subjects proceeded through the task with-
out interruption for instruction, correction or feedback of any type.
Observation was limited to noting the number of times any of the
four modeled errors were made by each subject during each practice
period. Tf the same error was made more than once by a subject, it
was counted each time it occurred. The number of times the four
errors occurred constituted the dependent variable. No other aspects
of performance were taken into account.

Discrimination Test — Based on the proposition that stored in-
formation about incorrect as well as correct alternatives is used in
assessing the performance of others, a test to determine whether the
error modeling had increased skill in discriminating errors made by
another person was set up.

In this test, given one week after the final practice, the students
in both the experimental and control groups viewed the video tape of
the complete procedure which has previously been described. The
ability of subjects to detect the errors in this video constituted the
test of discrimination. Since for each experimental group there were
12 errors to which they had not previously been exposed, it was pos-
sible to determine whether the ability to discriminate would extend
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beyond the two to which the experimental subjects had been sensi-
tized.

In the instructions to the subjects, no mention was made of
errors. They were instructed that they would be asked to evaluate
the performance of the nurse in the video and to do this would be
asked to complete a “rating scale”, Twenty-five items were included
on the scale and for each, subjects were asked to give a rating and
then to justify the rating they gave. The ratings were actually not
used in any way. Rather, the answers given to justify the rating were
used to determine whether the subject had noted the error. Thirteen
of the items on the scale were such that if the error had been noted,
it would be evident in the answer. Returns were coded and were
scored independently according to predetermined criteria by another
person and by the experimenter. Any discrepancies were resolved
while returns were still coded.

RESULTS
Error Scores — Practice Periods
The error scores from the practice periods were first subjected to
statistical analysesaccording to the original design. The analysis of
variance which tested a treatment effect, trials effect and treatment
X trials interaction is shown in Table 1.

Table 1
Analyses of Variance of Error Scores

Degrees T
Source of e I test Probability
Square
Freedom
Between 70
Treatment 7. 25.590 530 N.S.
Error 68 48275 - —
Within 71
Trials 1 208 845 9.804 005
TxT 2 61.785 2.027 N.S.
Error 68 30.479 — S
Table 2
Analyses of Variance of the Total Number of Errors Discriminated
Source S5 D.F. M.S. F P.
Among 14.377 2 7.188 4,692 01
Within 101.100 66 1.531 — —_
Total 115.477 68 — —_
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The results showed only a significant trials effect. The modeling
condition did not produce any differences and the treatment X trials
interaction did not reach a significant level.

A chi-square analyses of the number of subjects who met a criteria
of adequate performance on each of the separate errors was also
carried out but none of the chi-square values obtained reached a
significant level.

Although there were no reasonable grounds on which to support
the idea that modeling errors will decrease their frequency in prac-
tice, there was, on the other hand, no evidence that modeling errors
increased the frequency of their occurrence.

Discrimination test

A simple analyses of variance was carried out on the total number
of errors discriminated by each subject. The analyses appears in
Table 2.

Since the I' was found to be significant, Duncan’s Multiple —
Range test (Edwards, 1960) was used to determine which of the
means differed significantly from each other. Summary of the com-
parisons appears in Table 3.

The test showed that the means of both experimental groups dif-
fered significantly from the control group mean (p. 05) but not from
each other.

Similar analyses were carried out on the unmodeled errors only,
and on the modeled errors alone.,

The results of the discrimination test, which with one exception
were in accord with the predicted results, can be summarized as fol-
lows:

1. A significantly larger number of errors were discriminated by
the subjects in both experimental groups than by the control sub-
jects.

2. Group 1 subjects were able to detect a significantly larger num-
ber of the errors that had been modeled for them than either of
the other two groups.

3. Group 2 subjects detected more of the errors which had been
modeled for them than did the control group subjects but not a
significantly larger number than the other experimental group.

4. In an analysis of unmodeled errors only Group 2 subjects ex-
ceeded the control subjects by a significant degree.

DISCUSSION

This study is subject to the limitations inherent in experiments
under classroom conditions where numerous variables have to be
taken into account. Control of variables known or thought possibly
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Table 3
Multiple Comparisons Among Means of All Errors

Shortest Sig.

Control | Exp. Gp 1 | Exp. Gp 2 Range (P. 05)

Means 4.29 5.18 5.30
4.29 _ 89 1.01 Ry 718
5.18 - e 12 By 755

to affect learning, such as rote versus meaningful material, exposi-
tory versus inductive teaching and verbalization by students of prin-
ciples was taken into consideration since the teaching methods other
than the experimental conditions imposed were the same for all
students as was the content. Practice periods had to be spaced over a
period of days because of limitations of space and observers. This
was controlled by allotting subjects from each of the three groups
to each practice period.

The results of the initial part of this experiment did not provide
support for the notion that developing an awareness of common
errors will enable the learner to avoid them in choosing among
alternative actions and thus improve performance on a skill. On the
other hand, contrary to usually accepted points of view there was no
negative transfer effect (due to the modeling of errors) noted.

The discrimination test on the other hand, did provide some evid-
ence in support of the proposition that stored information regarding
incorrect alternatives does lead to more acute discrimination than does
knowledge of the correct procedure only.

The absence of any statistical difference in the performance of the
three groups on the practice trials, raises the question of why the
error modeling did affect performance on the discrimination test
but not on the performance of the perceptual-motor task. Several
alternatives suggest themselves.

First of all there is a question of the adequacy of the informa-
tion which was supplied. The increment in information provided
by the error modeling consisted only of information as to what errors
commonly occur. Neither the modeling nor the discussions included
instruction as to how to avoid errors or gradually attain competence
(Meichenbaum, 1971). It appears that there might be value in
adapting Meichenbaum’s “coping model” to educational purposes
and that such use should be tested empirically.

Another possible reason that no differences were found in the
practice trials relates to the transfer of training required in the two
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tasks. The perceptual-motor skill required a more remote type of
transfer of learning than did the discrimination task which involved
perceptual-symbolic responses similar to those called for under the er-
ror modeling conditions. In discussing the training of teachers, Hunt
(1971) distinguishes between skill in discrimination and performance
skill. This may result in the trainee being unable to perform the
more complex task even though he can discriminate what is neces-
sary. Because of this distinction, Hunt suggests that training in both
discrimination skill and performance skill is necessary, the first being
prerequisite to the second. Further, he suggests that one reason for
failing at the more complex task, that is, the performance, may be
due to inadequate training in discrimination. The distinction made by
Hunt (1971) may be a useful one for nurse educators to consider and
skill in discrimination in many situations would be a worthwhile
educational objective in itself.

Apart from the statistical results of the study, certain observations
made during the course of this investigation might also prove of in-
terest to educators. These relate to certain assumptions regarding
‘negative instances’, ‘correct procedures’ and continuous corrective
feedback.

With respect to the use of negative instances or errors in educa-
tion, it was noted that, despite expressed concern about using these,
they are used frequently for illustrating points to students. This be-
came apparent when material for preliminary teaching and for the
discussion groups was reviewed by the experimenter. It seems that,
rather than positive instances of the application of principles, illustra-
tions often involved errors. Does this include a prescription of ‘Don’t
do this'? In any case, it seems that there should be an awareness of
the frequent use of negative instances for illustrative purposes.

It was also noted that the instructors who participated as observers
as well as many of the students, found a situation in which continu-
ous instruction and/or immediate corrective feedback is not pro-
vided, uncomfortable. The goal of fixating ‘correct’ procedures is
probably closely related to circumstances in the hospital clinical labo-
ratory ; however, one can speculate as to how students develop ability
to monitor their own performance if they are receiving continuous
instruction or correction. Under these circumstances, how and when
does the student learn to function effectively on her own?

One last observation but one which appears critical, concerns the
difficulties which were encountered when the observers with the ex-
perimenter tried to define what behavior constituted an error. After
considerable discussion, agreement was reached for the purposes of
the study. There was considerable difference of opinion as to when
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an action was in fact an error and when it was simply an alternate
way of applying a principle. Since the contingencies are unobserv-
able, the answer is difficult, but one was left wondering how much
was essential and how much was rationalization of a ritual. One could
conceive of ways of determining whether an action had actually re-
sulted in contamination of an area. The differences with respect to
what would be considered acceptable by one instructor yet not by
another, also seems to have some implications for evaluation of
student performance.

Notes

1. Bilodeau differentiates between the process of providing information
during the course or at the end of a response and the subject’s processing
of that information. She suggests that ‘Knowledge of results’ be used to
refer to the latter.

2. The term ‘modeling’ is being used here in a broader sense than in psycho-
logical research, where it is the exact reproduction of a response. It is
here being used for demonstration of a behavior that illustrates a category
of responses all ending in the same contingency-contamination,

3. This video tape has since proven useful as a teaching device, as it stim-
ulates discussion by students of the application of principles and alternate
ways to apply principles.
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