Accuracy of self-monitoring: Does experience, ability, or case difficulty matter?
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Abstract

Background

The ability to self-monitor one’s performance in clinical settings is a critical determinant of
safe and effective practice. Various studies have shown this form of self-regulation to be more
trustworthy than aggregate judgments (i.e., self-assessments) of one’s capacity in a given
domain. However, little is known regarding what cues inform learners’ self-monitoring,
thereby limiting an informed exploration of interventions that might facilitate improvements
in self-monitoring capacity. The purpose of this study is to understand the influence of
characteristics of the individual (e.g., ability) and characteristics of the problem (e.g., case

difficulty) on the accuracy of self-monitoring by medical students.

Methods

In a cross-sectional study, 283 medical students from five years of study completed a
computer-based clinical reasoning exercise. Confidence ratings were collected after
completing each of 6 cases and the accuracy of self-monitoring was considered to be a
function of confidence when the eventual answer was correct relative to when the eventual
answer was incorrect. The magnitude of that difference was then explored as a function of

year of seniority, gender, case difficulty, and overall aptitude.

Results

Students demonstrated accurate self-monitoring by virtue of giving higher confidence ratings
(57.3%) and taking shorter time to work through cases (25.6 seconds) when their answers
were correct relative to when they were wrong (41.8% and 52.0 seconds, respectively;
p<0.001 and d>0.5 in both instances). Self-monitoring indices were related to student

seniority and case difficulty, but not to overall ability or student gender.



Discussion

This study suggests that self-monitoring accuracy is context specific, being heavily influenced
by the struggles students experience with a particular case rather than reflecting a generic
ability to know when one is right or wrong. That said, the apparent capacity to self-monitor
increases developmentally because increasing experience provides a greater likelihood of

success with presented problems.
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self-monitoring



Introduction

Self-assessment is of central importance to professional self-regulation. Thus, it has been
incorporated into many models of lifelong learning *? and become a focus of many curricular
interventions in the health professions *#. For decades this has been a source of concern given
the repeatedly observed disconnects between confidence and competence °, with
overconfidence receiving particular attention ©. As a result, considerable study has been
conducted to refine our understanding of the way in which people judge their own abilities.
Consequently, the field has moved from historical “guess your grade” conceptions of self-

assessment ’ to more differentiated models > and terminology °.

In contributing to this movement, Eva and Regehr proposed a distinction between summative
self-assessment as a generalized, context free estimate of one’s competence in a given field
and self-monitoring as an “in-the-moment” judgment of the alignment between one’s ability
and the problem at hand °. Self-monitoring prompts surgeons “to slow down when they
should” 1, leads physicians to gather more information when they are having difficulty 2, and
helps students to “know when to look it up” °. As a simple analogy for guiding learning, Eva
and Regehr suggested that “most people are prompted to open a dictionary as a result of
encountering a word for which they are uncertain of the meaning rather than out of a broader

assessment that their vocabulary could be improved” °.

Subsequent empirical studies of self-monitoring have suggested that it can be highly accurate,
with moment-to-moment measures of confidence generally correlating better with
performance than predictions or post-dictions of one’s overall ability ®°. Furthermore, medical
and psychology students, whether directed to or not, have been observed to use self-

monitoring to guide learning efforts with particular attention paid to moments when self-



monitoring and performance are misaligned.®*® Data collected during a national licensing
examination suggested that the capacity to self-monitor was greater in high performing
individuals relative to low performers, with differences in various self-monitoring indices
reliably differentiating between individuals.'* This latter finding suggests interpersonal
differences in the way in which self-monitoring takes place, which offers hope that
interventions can be developed to improve the effectiveness of self-monitoring. To develop
such interventions requires an understanding of what cues are used to guide self-monitoring
and what cues should be used to guide self-monitoring (i.e., which are most predictive of

performance; cf. °).

The notion that ‘cues’ are used to guide self-monitoring is drawn from the cue-utilization
framework put forward by Asher Koriat.*® His work demonstrated that humans cannot
directly judge the quality of their cognitive operations, but utilize cues such as the perceived
fluency of text to monitor whether or not they have understood and learned the material.
Some cues, such as the speed with which a solution comes to mind, can be ‘diagnostic’ of
actual performance (i.e., provide meaningful information regarding the likelihood of
success),* whereas others can be misleading. In reviewing this literature, de Bruin et al. argue
that we can improve self-study and clinical reasoning practices by expanding the evidence
regarding the characteristics of cues that are effectively used by medical students and trainees
to guide their self-monitoring. Without such information, it is impossible to know how to
intervene for the sake of helping those whose efforts at regulating their learning at any given

moment might be guided by the wrong cues.®®

An important step in this regard comes from the work of Pusic et al. who used a computer-
based simulation to teach medical students radiograph interpretation 7. On a series of 50

cases, learners were asked to classify each radiograph as normal or fractured and to note their
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certainty with ‘definitely’ or ‘probably’. On subsequent post-tests, diagnostic accuracy was
associated with choosing ‘definitely’ over ‘probably’ but the relationship declined after a two-
week delay. The cause of the interaction was that performance declined after two weeks while
certainty in one’s diagnoses did not. These results reinforce previous research suggesting that
self-monitoring can be measured and extend it by suggesting that its accuracy is likely to be
context dependent. If true, it suggests that the cues that are most determinant of the
effectiveness of self-monitoring processes may be case (i.e., context) specific and that efforts
to intervene would be best directed at considering what aspects of individual cases are most

diagnostic.

Our aim, therefore, in the current study is to deepen the understanding of which factors relate
to accurate self-monitoring by examining its relationship with factors related to the individual
practitioner (years of training, gender, age, and clinical ability) and factors related to the
clinical case (its difficulty, the amount of time required, and number of tests pursued). To do
so, we use confidence ratings and performance measures collected in a simulated clinical
reasoning task with a cross-sectional sample of trainees to address the following research
questions:

1. Are medical students more confident in their diagnostic decision making (and their
clinical reasoning) when providing a correct diagnosis than when providing an
incorrect diagnosis?

2. Are they slower when there is a greater risk of being incorrect?

3. Is awareness of the risk of being wrong associated with the amount of information
medical students collect about a clinical case?

4. Are these tendencies associated with differences in gender, age, one’s clinical
ability, or case difficulty?

5. How does the ability to self-monitor evolve over the course of medical school?



Our study extends the prior work described above in a variety of ways. First, this is the first
study of its type to include a complex clinical reasoning task that, although simulated, better
represents the scope of clinical practice than the declarative knowledge or visual
interpretation tasks that have been used to examine self-monitoring accuracy previously.
Second, this is the first study of self-monitoring to examine the phenomenon in individuals
from a variety of training levels. Finally, this is the first study of self-monitoring for which
external data regarding participants’ knowledge are available. This feature allows a
determination of whether the relationship between self-monitoring ability and performance

observed previously 1 is task specific or related to one’s ability more generally.

Methods

Participants and Setting

We recruited participants from all years of study in the Reformed Medical Curriculum (RMC)
at the Faculty of Medicine, Charité — Universitatsmedizin Berlin. The RMC offers a five-year
program that used the Assessing Clinical Reasoning (ASCLIRE) instrument as part of their
formal assessment strategy ‘8. ASCLIRE is a computer-based test for the assessment of
clinical reasoning that aims to capture students’ thinking during the clinical decision-making
process in the manner described below. Participation in the test was mandatory and students
received detailed feedback on their performance as part of their education, while consent to
inclusion of their data in the study was voluntary. Students who opted to participate gave
informed consent. The Curriculum Committee and the Examination Committee of the RMC
as well as the bureau of data privacy and the institutional review board at Charité granted the

study their approval (EA1/170/09).



Materials

Using ASCLIRE 18, we presented students with six patient cases of acute or sub-acute
dyspnea. Previous validation work performed on these cases has demonstrated the test
procedure to (a) result in scores that have good psychometric properties when administered to
the population enrolled in this study, (b) differentiate between trainees in different years of
study, (c) differentiate between experts and trainees, and (d) have three separable latent
factors: diagnostic accuracy, decision time, and choice of relevant diagnostic information 2.

These factors are used here to explore the development of self-monitoring.

Procedure

We administered the test in a computer laboratory over four consecutive days with several
sessions per day. Participants self-selected their testing date and time. One week prior, all
participants had the opportunity to attend a plenary presentation outlining the test’s purpose
and providing a brief demonstration. A video recording was made available to those who did
not attend. At the beginning of each study session, we asked participants to watch the study
instructions on a computer screen (Appendix 1) and to complete a practice case. We did not
evaluate their work on this case, but used it to familiarize participants with the computer

program.

The test cases were then presented to each participant in random sequence using Inquisit 2
(Millisecond Software, Seattle). Participants worked through each case in the following steps:
1. A written description of the setting and a short video of a standardized patient displaying
particular symptoms was displayed.

2. Participants could select as many diagnostic procedures as they deemed important to

perform, in any order they wished, from a pre-defined list of 36 procedures. This presentation

8



mimics the real-world on a shortened timeline by requiring participants to determine what
information they require rather than presenting them with all possible information in a fixed
sequence. After clicking on a procedure, the finding was revealed using an appropriate
modality: as text (e.g. pulse rate), image (e.g., ECG, chest X-ray), or audio (e.g. heart sounds).
Most findings required the student to make their own interpretation. The interpretation of a
radiologist, however, was provided for some imaging studies (e.g., ultrasound exams, CT
scans) that are technically difficult to present within the testing software.

3. Participants could provide their diagnosis at any time by clicking to the next screen and
selecting from a list of 20 possible diagnoses. The maximum time allowed for each case was
limited to 10 minutes, after which the software prompted participants for a diagnosis.

4. After completion of each case, participants were asked to record their confidence in the
diagnosis they assigned and their confidence in having performed or ordered the pertinent
diagnostic procedures for that case prior to moving onto the next case presentation. The exact
wording (in German) read ”What is your appraisal of the likelihood (in percent) that you have
made the correct diagnosis/ordered all indicated diagnostic procedures?”. We collected these

ratings using a scale ranging from 0% to 100% with 10% increments.

Measures
Data captured by the software included (a) the sequence in which cases were presented, (b)
the diagnosis the student provided, (c) the procedures requested, (d) the time each student

spent on each component of the case, and (e) the confidence ratings students assigned.

We used a dichotomous scoring key for each diagnosis (1=correct, O=incorrect). The
procedures requested were coded into “relevant” and “non-relevant” based on whether or not
50% of an expert sample selected that procedure for that particular case during test validation

18, To create individualized indices of the extent to which participants were able to self-



monitor their performance (i.e., the extent to which behavior or confidence differed as a
function of the likelihood of being correct), we calculated the difference in both confidence
and response time between cases for which participants provided an incorrect versus a correct
diagnosis. Creating such individualized measures avoids the problems of analyzing ‘self’-
monitoring using group level summary statistics ° and replicates the approach used in

preceding studies 81417,

Additional data with which the experimental measures could be matched included each
participants’ year of training, gender, age, and performance on a progress test (i.e., a multiple-
choice test that is used formatively and assesses the knowledge that a physician needs on his
or her first day after graduation) 2°. We used the percentage of correct answers in this test as a

measure of clinical knowledge.

Analysis

For each dependent variable, an outlier check was performed by identifying scores that were 3
standard deviations above or below the overall average. At most 12 (0.7%) of 1,698
observations within any given variable were found to be outliers and their removal had no
effect on the conclusions drawn from any analyses. As a result, the data were analyzed and

reported with potential outliers included for the sake of completeness.

Paired samples t-tests and repeated measures ANOVAs were used to compare confidence and
response times across cases for which participants’ diagnosis was correct versus incorrect to
explore the effectiveness of self-monitoring. By doing so, we excluded individuals who
answered all (n=16) or no (n=9) cases correctly, thereby making all comparisons within-
subject contrasts and avoiding the risk of artificial inflation or deflation that might occur from

aving different individuals represented in the “correct” vs “incorrect” conditions.
h different individual ted in the « t” vs t” dit



Mean scores, 95% confidence intervals, and effect sizes (Cohen’s d) are included. Finally,
Pearson’s correlations are used to examine the relationship between the self-monitoring
indices created and continuous variables of age, progress test performance, and performance

on the ASCLIRE.

Results

A total of N=283 students participated in our study, which constitutes 89.8% of the 315
eligible students. 283 students times 6 cases results in a total of 1,698 possible observations.
Of these, a diagnosis was not provided in 12 cases (0.7%) and diagnostic confidence ratings
were not provided in 14 cases (0.8%). All remaining cases were completed within the ten
minutes given (mean=186.8 seconds; sd=71.9). 193 (68.2%) of the participants were female
and the average age of all participants was 24.5 years (sd=5.3). Diagnostic accuracy increased
from 37.2% (sd=21.0) in year 1 to 71.1% (sd=18.9) in year 5. As mentioned in the methods,
the data from 25 participants were excluded due to their answering all questions correctly or

incorrectly, thereby precluding calculation of self-monitoring indices for those individuals.

Accuracy of self-monitoring

1. Are medical students more confident in their diagnostic decision making (and their clinical

reasoning) when providing a correct diagnosis than when providing an incorrect diagnosis?

Students were, on average, more confident in their diagnosis when it was accurate (mean
confidence=57.3%, 95%CI=54.2-60.3%) relative to when it was not (mean=41.8,
95%CI1=39.1-44.6; F(1,253)=196,p<0.001; d=0.63). Similarly, their confidence in the

procedures they ordered was larger when their diagnosis was accurate (mean



confidence=46.1%, 95%CI1=43.5-48.8%) relative to when it was not (mean=38.9,
95%CI1=36.4-41.5; F(1,253)=66.2, p<0.001, d=0.33). A very high correlation (r=0.90) was
observed between confidence expressed in one’s diagnosis and confidence expressed in one’s
procedure requests. Given that further analyses performed on each pair of variables yielded

the same conclusions, we report only confidence in one’s diagnosis below.

2. Are medical students slower when there is a greater risk of being incorrect?

Participants were twice as fast to decide what procedures to request when their diagnosis was
accurate (mean=25.6 seconds, 95%CI1=21.7-29.5 seconds) relative to when it was inaccurate
(mean=52.0 seconds, 95%CI1=45.1-59.0 seconds; F(1,253)=31.2,p<0.001, d=0.57).

Overall, students completed cases more quickly when their diagnosis was accurate
(mean=179.5 seconds, 95%C1=173.6-185.4 seconds) relative to when it was not (mean=194.3
seconds, 95%CI1=186.9-201.7 seconds; F(1,249)=20.9, p<0.001, d=0.27).

A moderately high correlation was observed between total time required and time spent on the
procedure request screen (r=0.66). Given that further analyses performed on each pair of

variables yielded the same conclusions, we report only total time below.

Associations with self-monitoring accuracy

3. Is awareness of the risk of being wrong associated with the amount of information medical

students collect about a clinical case?

Despite participants taking longer to choose procedures when they were less confident and
less likely to be correct, their confidence was only weakly (albeit statistically) correlated with
the number of procedures requested (r=.14, p<0.05 for relevant procedures; r=-.22, p<0.01 for

irrelevant procedures). Similarly, procedure requests revealed a statistically significant, but



practically inconsequential tendency to order fewer irrelevant tests when students’ diagnoses
were accurate relative to when they were inaccurate. No such difference was observed for the

number of relevant procedures requested (Table 1).

Table 1: Number of procedures (with 95% Confidence Intervals) requested per case

When diagnosis | When diagnosis

Statistics
Correct Incorrect
Relevant procedures 12.0 12.1 F(1,253)=0.8, p=0.38
(11.7-12.3) (11.9-12.4)
Irrelevant procedures 6.5 7.0 F(1,253)=5.2, p=0.03, d=0.14
(6.1-7.0) (6.5-7.4)
Total procedures 18.7 19.0 F(1,253)=1.9, p=0.16
(18.1-19.3) (18.3-19.6)

4. Are self-monitoring indices associated with differences in gender, age, one’s clinical

knowledge, or case difficulty?

Men generally gave higher confidence scores (mean=54.9, 95%CI1=50.6-59.2) than women
(mean=44.2, 95%CI=41.2-47.3; F(1,252)=15.8, p<0.001, d=0.44), but self-monitoring
accuracy (the difference in confidence when diagnoses were correct relative to when they
were incorrect) did not vary as a function of gender (F(1,252)=0.5, p>0.45). Men completed
their cases (mean=185.7 seconds, 95%CI=175.7-195.8) in the same time as women
(mean=186.8 seconds, 95%CI1=179.7-194.0; F(1,252)=0.03,p>0.85) and the difference in time
taken when diagnoses were correct relative to when they were incorrect did not vary as a
function of gender (F(1,252)=0.0, p>0.95). Men requested the same number of procedures
(mean=20.2, 95%CI1=19.1-21.4) as did women (mean=19.7, 95%CI=18.8-20.5;
F(1,252)=0.6,p>0.4) and gender did not interact with the number of procedures ordered when

diagnoses were correct relative to when they were incorrect (F(1,252)=1.7, p>0.15).



None of the self-monitoring indices created correlated substantially with age, performance on
the progress test, or overall diagnostic accuracy within the ASCLIRE test (all r’s<0.25).

To further explore the extent to which participants’ capacity to monitor their likelihood of
success is influenced by the specifics of the situation encountered, we examined the
relationship between each of the outcomes described above (confidence ratings, time taken,
and procedures ordered) in relation to case difficulty (defined based on the overall diagnostic
accuracy aggregated across all participants). Table 2 reveals that average accuracy correlated
with the difference in confidence ratings between cases on which participants were correct
relative to cases on which their diagnosis was incorrect (delta) r=0.57. The trend largely arose
because the most difficult case showed little evidence of accurate self-monitoring. Similarly,
the correlation between accuracy and the difference in time taken was r=-0.54, largely
because of the most difficult case. Finally, the correlation between accuracy and the

difference in total number of procedures ordered was small (r=-0.23).

[Insert table 2 around here]

5. How does the ability to self-monitor evolve over the course of medical school?

Mixed design ANOVA performed on the confidence ratings with accurate diagnosis versus
inaccurate diagnosis as a repeated measure and year of training as a between subjects measure
revealed that absolute levels of confidence increased with seniority (F(4,249)=16.5,p<0.001)
and that the gap between confidence when accurate and confidence when inaccurate differed
with year of training (F(4,249)=7.4,p<0.001). The self-monitoring indices (i.e., delta)
illustrated in table 3 demonstrate that self-monitoring accuracy tended to increase as students

became more senior. It is noteworthy, however, that confidence increased with seniority



regardless of diagnostic accuracy, with 5" year students being more confident when they were

inaccurate than were 1% year students when they were accurate.

Mixed design ANOVA with time spent per case as a dependent variable, accurate diagnosis
versus inaccurate diagnosis as a repeated measure, and year of training as a between subjects
measure revealed that the absolute amount of time taken did not significantly change with
seniority (F(4,249)=0.9,p>0.45), nor did the time difference between accurately and

inaccurately diagnosed cases interact with seniority (F(4,249)=0.3,p>0.8) (table 3).

Finally, mixed design ANOVA performed on the number of procedures ordered with accurate
versus inaccurate diagnosis as a repeated measure and year of training as a between subjects
measure revealed that the total number of procedures ordered did not significantly change
with seniority (F(4,249)=0.5,p>0.75) nor did seniority interact with diagnostic accuracy

(F(4,249)=0.7,p>0.6) (table 3).

[Insert table 3 around here]

Discussion

The capacity to monitor the likelihood that one’s impressions of a clinical case are correct is a
critical competence required of all health care professionals. With respect to clinical
reasoning, one’s confidence in one’s diagnostic suppositions are likely to have considerable
impact on the choice of management options and one’s willingness to take action when
required. Generating an absolute conclusion is not always the goal of clinical reasoning 2%, but

the more confident one is in one’s hypotheses, the less likely it is that other important



possibilities will be given due consideration. Also, the less confident one is, the greater the
risk of becoming paralyzed by indecision. As such, it is no wonder that de Bruin et al. have
emphasized the importance of determining how to help trainees and practitioners self-monitor
accurately *°. In framing the challenge, they review the psychology and educational
literatures and present a cue utilization framework that emphasizes the need to develop
interventions that increase the use of cues that are predictive of achievement or performance
rather than those that are likely to be misleading. For any such intervention to be effective, it
will have to help practitioners overcome the use of non-predictive cues that are used
spontaneously (i.e., without intervention). This study sought to shed light on what cues are
related to accurate self-monitoring when learners are left to their own devices to evaluate their

likelihood of success with a clinical reasoning task.

We observed a strong relationship between confidence ratings, collected in the moment after
the experience of working on each case, and diagnostic accuracy (Table 2). This finding
reinforces claims that individuals have a greater sense of their likelihood of success with
particular problems than the general literature on summative self-assessment as an aggregate
indication of one’s ability has led us to believe. It is consistent with the literature on self-
monitoring by replicating results previously reported in a variety of articles 311422, However,
most of the research concerning factors that affect self-monitoring ability have been
conducted using tests of declarative 2% or procedural 4% knowledge, leading Eva and Regehr
to note “The extent, to which these [findings] generalize to a clinical context, to domains of
greater perceived urgency or relevance [ ..., has] not yet been tested” 8. In testing whether or
not such generalization occurs we were also able to observe that the feeling of uncertainty that
arises when participants had a greater likelihood of being wrong was associated with taking
more time to work on the case, but not with the amount of information collected (Tables 1 and

2). This suggests that the time required to think about a case is a better cue (i.e., has higher



diagnosticity) regarding a clinician’s likelihood of success than is their effort to deliberately

sample as many sources of information as possible.

Theoretically, the relationship observed between accuracy and time has implications for the
cue-utilisation framework developed by Koriat. When exploring judgments of learning (i.e.,
assessments of the success of one’s efforts to learn particular material), Koriat and colleagues
have noted an important distinction between being “data driven” (i.e., guided in their
judgments by cues related to the experience of the task such as ease of memorization) and
being “goal driven” (i.e., guided by the relative importance of learning particular material).*®
In the former case, judgments of learning decrease with study time — the longer it takes to
study material the less confident we are that it has been learned). In the latter, judgments of
learning increase with study time — the longer one has attended to important information the
more confident people feel that it has been learned. The relationship observed here suggest
that confidence derived while self-monitoring one’s performance increases the more rapidly
one can generate a diagnosis. That could suggest that clinical trainees are using “data driven
cues” to self-monitor their performance or it could suggest that the “data driven” vs “goal
driven” distinction is less applicable to judgments of performance than they are to judgments
of learning. Whether regulation of effort in clinical reasoning tasks draws upon cues
differently than regulation of effort in learning how to reason clinically remains an open
question that might be explored by varying the stakes or incentivize schemes presented in the

context of performance-based tasks.

Another unique and particularly interesting finding emerged when self-monitoring was
examined in relation to year of study. While the gap between confidence ratings reported
when students were correct and those reported when students were incorrect increased with

year of training, seniority appears to have a more substantial effect on the confidence one



feels than it does on one’s capacity to self-monitor. More senior students were more likely to
be accurate in their diagnostic reasoning, but even so, year 5 students were as confident in
their inaccurate diagnoses as were year 1 students in their accurate diagnoses (Table 3).
Various studies have suggested that experience with a type of problem is a particularly salient
cue to learners regarding their capacity to solve that problem 428, This might help to explain
Pusic et al.’s discovery that the relationship between confidence and accuracy declines with
the passage of time after learning 7 if it indicates that the cues one draws upon to monitor
performance during learning (e.g., the amount of time required to struggle with the material)
differ from those that are used when separated in time from learning (e.g., the knowledge of
having experienced similar problems before). In this regard, it is also compelling to note that
the improvement of self-monitoring that came with seniority was unrelated to the number of
procedures one felt compelled to order (Table 3), whereas time on task was a better indicator

of self-monitoring accuracy.

Participants’ gender was predictive of confidence, but neither that nor overall academic ability
was related to the ‘accuracy of self-monitoring’ indices created. In other words, being male
corresponded with giving higher confidence ratings on average, but both male and female
participants were equally likely to give higher confidence ratings when they were correct
relative to when they were not. This finding reinforces the importance of within person
comparisons in research on self-monitoring, because confidence ratings are highly variable
between persons and appear to systematically vary by gender. As an implication for practice,
however, the lack of difference in self-monitoring indices suggest that we do need to consider
interventions that focus more upon the cues present within any given case than on the

characteristics of the individual or the demographic groups to which they belong.



That self-monitoring ability was related to the difficulty of particular cases is reminiscent of
Kruger and Dunning’s seminal work indicating that self-assessment is particularly poor in
domains in which we don’t have ability, but extends it further by suggesting that “domain”
might need to be more narrowly defined than it has been in the past ?’. That is, self-
monitoring accuracy does not appear to simply be a function of increased skill overall (as
evidenced by the lack of correlation with progress test performance), but rather, is driven

more specifically by the capacity to work effectively through a specific case.

Limitations:

Several limitations with this study must be considered. First, we report a cross sectional study
that did not longitudinally follow individual students, thereby allowing the potential for some
of the “year of training” differences to be illustrative of cohort effects rather than
developmental differences. Second, although we took great care to mimic the process of a
patient presenting symptoms to a physician who, after data collection, concludes for a
possible diagnosis, our study still employed an artificial laboratory setting, neglecting aspects
such as collegial advice, a nurse’s triage or interaction with other professionals, all of which
might have additional effects on the alignment between confidence and diagnostic accuracy in
the clinical context 22°. Finally, being induced to provide explicit confidence ratings may
have led people to deviate from their normal thought processes about the cases presented,
leading them to be more deliberate and analytic. Our prior work, which manipulated that very
factor, suggested that requesting confidence ratings is not detrimental to the valid
measurement of self-monitoring 8, but that work was conducted with less complex materials,

creating the risk that such findings do not generalize to this context.

Conclusions



This study’s findings add to the field’s understanding of self-monitoring by suggesting that its
accuracy is context specific. Overall ability was not associated with the self-monitoring
indices generated, but the difficulty of particular cases was. As students gained more
experience, they showed a greater gap between confidence ratings reported for cases on which
their conclusion was correct relative to cases on which their conclusion was incorrect, but
they were more likely to be confident when they were wrong relative to more junior students
who were right. So, while the capacity to self-monitor increases developmentally as a result of
students’ experience that might be a by-product of experience increasing the likelihood of

success on clinical reasoning problems.
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