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Abstract

Introduction: The purpose of the study was to describe the integration of self-assessments into the Objective Structured
Clinical Examination (OSCE) as a part of reflective practice in clinical education. An emphasis was placed on the
process of student learning to complement the existing comprehensive patient care assessment model.

Methods: Student self-assessment data was captured three times throughout patient care experiences during the clinical
education period and measured against corresponding faculty assessments of students at these times in the predoctoral
dental program.

Results: Analysis revealed that there were some disciplines in which faculty and student assessments were moderately
reliable; however, as students progressed through the clinical program, their overall self-assessments did not have a
higher correlation with faculty assessments.

Conclusion: The OSCE can be designed as a useful tool in measuring non-traditional competencies and provide an
opportunity for students to self-assess their learning. However, further emphasis on self-assessment skills for students
needs to be incorporated as they progress through clinical programs.
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1. Introduction

With the many advances in health sciences, educational structure and delivery to health professional students have
remained relatively slow-paced as in-class lectures and multiple-choice assessments still predominate student learning.
(Prober & Heath, 2012; Kramer et al., 2009; Park & Howell, 2015). It is important to engage the students in the learning
process to promote critical thinking skills as active learning stimulates higher-order thinking, problem solving and
critical thinking skills while providing feedback to both students and teachers (National Research Council, 2000;
McKeachie, Pintrich, Lin, & Smith, 1986; Krupat, Richards, Sullivan, Fleenor, & Schwattzstein, 2016; Tain,
Schwartzstein, Friedland, & Park, 2017). Development of self-assessment skills is an important component of active
learning and encourages students to explore values that are not easily measurable. Students' performance has shown
improvements in self-assessments with repeated experiences with no difference between self-assessed and
faculty-guided remediation (White, Ross, & Gruppen, 2009; Kim, Chutinan, & Park, 2015).

The current Commission on Dental Accreditation (CODA) standards include student ability to self-assess, including the
development of professional competencies and the demonstration of professional values and capacities associated with
self-directed lifelong learning. (Commission on Dental Accreditation, 2012). The ability of students to evaluate their
own work through purposeful self-assessment is a valuable skill for students to acquire during dental school in order to
practice as a competent health care provider (Regehr & Eva, 2006; Eva & Regehr, 2005). Assessments should reflect
these characteristics, and evaluation instruments need to be incorporated with specific criteria that can contribute to
effective student learning in the dental program. However, a better understanding of accuracy in self-assessment is
necessary to offer its effectiveness in measurement and whether the caliber of students have any correlation to
tendencies in over or under-rating themselves (Falchikov & Boud, 1989; Brown, Andrade, & Chen, 2015). It is believed
that teaching novice learners how to accurately self-assess can contribute to improved performance (Langendyk, 2006).
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The objective structured clinical examination (OSCE) is a form of assessment that can be designed to evaluate
higher-level cognitive skills such as critical thinking, problem solving, and communication ability contributing to life-
long learning skills (Illeris, 2003; Bandura, 1986; Park, Anderson, & Karimbux, 2016; Park, Price, & Karimbux, 2018).
It can serve as a formative or summative assessment tool as students transition from preclinical to clinical dentistry in
the predoctoral curriculum, contributing to achieving clinical competence and self-assessment ability (Graham,
Zubiaurre Bitzer, & Anderson, 2013; Lele, 2011; Schoonheim-Klein et al., 2006; Yu, Pagni, Park, & Karimbux, 2020).
Teaching students how to accurately self-assess can contribute to improved performance, and an assessment method that
incorporates self-assessments could be designed into the OSCE format to meet these needs (Langendyk, 2006).

The purpose of this study was to evaluate whether student self-assessment on OSCE performance was related to faculty
assessment, and whether the progression through the clinical program had any effect on student self-assessment skills in
the predoctoral dental program. We sought to determine whether students had the same opinion of their own
performance as faculty had, and whether students improved their self-assessment skills over the course of the program.

2. Methods

The retrospective study was approved by the Institutional Review Board at XXX and XXXX (IRB15-3835). Informed
consent was waived by the Institutional Review Board at XXX and XXXX as the data did not contain any personal
identifiers. The tests were designed and are administered by the Office for Dental Education at XXXX, which also
keeps the test results and self-evaluations.

The OSCE was organized as a multi-station event based on a standardized clinical scenario, during which students
progress through discipline-specific stations where they must perform tasks or answer questions. Each station had a
different examiner based on the area being assessed, as opposed to the traditional method of clinical examinations
where a student would be assigned to an examiner for the entire examination. Evaluators are oriented and calibrated
prior to the examination in an in-person session led by the Office for Dental Education, which goes over the case and
the questions for each station. In two sessions held on the same morning, students rotated through all of the ten stations.
Students take an OSCE appropriate to their expected skill level in Years 2, 3, and 4 of their predoctoral program.

At the end of each six-minute station, the examiners completed an evaluation form and graded students on a scale of
eight points overall and two points for problem solving and communication skills for a total of ten points. The students
were given a self-assessment form after the examination, and rated themselves on a four-point scale (Answered all
questions correctly, Answered some questions with prompting, Answered all questions with prompting, Not
correct/Could not answer) on their performance in each of the ten stations and also on a three-point scale (Excellent,
Good, Poor) on their overall problem solving/analytical skills and their communication skills. Students were offered
opportunities to review their performance and to reflect on the learning with each discipline faculty.

The structure of the OSCE was designed to test clinical skill performance and competence in skills such as
communication, diagnosis, treatment planning, prescription writing, clinical techniques, radiographic image evaluation
and interpretation of results. The OSCE consisted of ten stations covering endodontics, periodontics, pediatrics,
orthodontics, oral radiology/pathology (OR/OP), oral surgery (OMFS), treatment planning, prosthodontics, oral health
policy/epidemiology (OHPE), operative, and treatment planning. Each station was six minutes in total time, with
students being examined on a one-to-one basis with faculty and postdoctoral examiners.

Analysis began by utilizing characteristic data about gender, overall undergraduate grade point average (GPA),
undergraduate science GPA, Dental Aptitude Test (DAT) score, Perceptual Ability Test (PAT) score and dental school
admissions interview score from the predoctoral classes of 2016 through 2021. This data was averaged and compiled
along with each average OSCE score.

Data was analyzed using Stata software (Stata/MP 16.1 (StataCorp, College Station, TX) to determine the level of
agreement between students’ and examiners’ assessment on OSCE performance. In addition, the correlation between
students and examiners’ assessments over the course of students’ clinical education was evaluated. The Statistical
difference in correlation over time was examined as well, and alpha was set at .05.

3. Results

The study included six predoctoral classes for a total of 198 students. One hundred and five of them were females
(53.03%), and 93 male students (46.97%) (Table 1).
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Table 1. Characteristics of students in classes of 2016-2021 by class (N=198)

" -
Female Overabll Science GPA | DATC score PAT? score Interview OSCE score
Class GPA score
Frequency (%) | Mean SD?® | Mean SD? | Mean SD? | Mean SD? | Mean SD? | Mean | SD?
?,\\I/fgé) 105 53.03 385 014 | 384 016 | 2327 174 | 2182 211 | 144 013 | 8532 492
Class
2016 18 58.06 387 013 | 38 015 | 2319 201 | 2242 242 | 146 015 | 8697 4.38
(N=31)
Class
2017 12 35.29 38 015 | 382 018 | 23.00 161 | 2197 171 | 145 014 | 8584 4.79
(N=34)
Class
2018 16 50.00 384 014 | 380 018 | 23.03 156 | 2153 220 | 139 012 | 8415 522
(N=32)
Class
2019 23 67.65 382 018 | 380 021 | 2321 165 | 2088 223 | 146 011 | 8538 535
(N=34)
Class
2020 20 58.82 387 010 | 387 010 | 2341 200 | 2206 198 | 145 011 | 8507 465
(N=34)
Class
2021 16 48.48 391 010 | 390 011 | 2379 154 | 2212 185 | 145 013 | 8611 3.70
(N=33)

2 Standard Deviation

b Grade Point Average

¢Dental Admission Test
4Physical Abilities Test

Table 2. Linear Regression Analysis of the average difference in OSCE score by rater and students’ characteristics
between 2016-2021

OSCE 1 OSCE 2 OSCE 3 Overall
Crude Adjusted Crude Adjusted Crude Adjusted Crude Adjusted
difference* difference* difference difference difference difference | difference | difference
(95%ClI) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
Rater
Faculty score Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Self-assessment -7.07 -7.16 -5.61 -5.59 -7.04 -7.08 -6.69 -6.74
(-8.20, -5.94) (-8.31, -6.02) (-6.94, (-6.94, (-8.20, (-8.27, (-7.62, (-7.67,
-4.28) -4.24) -5.87) -5.89) -5.76) -5.80)
Gender
Male Ref. Ref. Ref. Ref.
Female 0.63 -0.10 -0.59 -0.20
(-0.91, 2.17) (-1.64, (-1.99, (-1.14,
1.43) 0.81) 1.10)
Overall GPA 2.87 0.20 2.66 1.71
(-3.42,9.15) (-6.39, (-2.75, (-2.95,
6.78) 8.06) 6.57)
DAT score 0.27 0.49 0.04 0.18
(-0.24,0.77) (-0.03, (-0.40, (-0.13,
1.01) 0.47) 0.61)
PAT score -0.29 -0.25 0.06 -0.12
(-0.69, 0.11) (-0.62, (-0.24, (-0.41,
0.12) 0.36) 0.14)
Interview score 0.97 4.48 -5.10 -1.25
(-5.11, 7.06) (-1.61, (-10.67, (-4.84,
10.57) 0.48) 4.22)

95%CI: 95% confidence interval

*Crude difference is the difference between

self-assessment score and faculty score without adjusting for students’

72



Journal of Education and Training Studies Vol. 10, No. 4; October 2022

gender or admission factors. The adjusted difference is the difference taking into account the other factors in the table.

The class of 2019 had the highest proportion of female students (67.65%), while the class of 2017 had the lowest
proportion of female students (35.29%). The average overall GPAs, Science GPAs, DAT scores, PAT scores, and
admission scores were similar over the years in our population. After subtracting the student self-assessment score from
faculty score in the crude difference in Table 2, the data was analyzed taking into account students’ gender and admission
score were confounding variables. Table 2 shows the adjusted difference after accounting for these items.

After compiling class characteristics, the average student self-assessment as a percentage compared to the average faculty
assessment as a percentage was analyzed and is shown in Figure 1 for each OSCE.

90.00

89.00

88.00

87.00 86.37
86.00 85.58

85.20
85.00 84.47
84.00
83.00
82.00
81.00
80.00 1690 79.59 79.33
79.00
78.00 77.40
77.00
76.00
75.00
74.00
73.00
72.00
71.00
70.00

Average of all 3 exams OSCE 1 OSCE 2 OSCE 3
Exam

Score as a %

Student Self Assessment M Faculty Score

Figure 1. Student self-assessment vs faculty score for all 3 OSCE Exams

On average, students scored themselves 78.90 points out of 100 on all OSCEs, which is lower than that of faculty who
scored the students 85.58 points out of 100. The closest difference was by 5.61 points in OSCE 2. For each successive
OSCE, faculty scores increased starting from 84.47 out of 100 in OSCE 1 to 86.37 out of 100 in OSCE 3. While faculty
scores increased for each OSCE, student scores did not, maxing out at 79.59 out of 100 in OSCE 2.

Students tended to rate themselves 6.68 points lower on an OSCE than faculty did (95%CI=-7.60, -5.76), and when
adjusting for the characteristics of students mentioned in Table 1, the adjusted difference after stratifying by these items
showed no changes larger than 10% were found. Therefore, none of these characteristics are considered confounding
variables (Table 2).

A further analysis was run to determine not only the correlation between student and faculty assessment for each of the
three OSCEs, but also the correlation for each discipline. This is summarized in Table 3 and visualized in Figure 2. The
average correlation for student to faculty scores was poor at an ICC of 0.40 with a 95% confidence interval of 0.20 — 0.54
(Table 3).
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Table 3. Measures of interrater consistency between faculty score and self-assessment for each OSCE and disciplines

Exam OSCE 1 OSCE 2 OSCE 3 Average of 3 exams
Average 95% Average 95% Average 95% Average 95%
Intraclass Confidence Intraclass Confidence Intraclass Confidence Intraclass Confidence
Correlation* interval Correlation interval Correlation interval Correlation interval
Overall 0.46 [ (0.27,0.60) 0.39 (0.15,0.57) 0.43 (0.23, 0.58) 0.40 (0.20, 0.54)
By discipline
OMFS? 0.52 (0.35, 0.65) 0.58 (0.41, 0.70) 0.59 (0.44, 0.70) 0.55 (0.40, 0.66)
OR/OPP 0.56 (0.40, 0.68) 0.52 (0.32, 0.65) 0.46 (0.27, 0.60) 0.53 (0.38, 0.64)
Operative 0.45 (0.26, 0.60) 0.40 (0.16, 0.57) 0.30 (0.06, 0.49) 0.29 (0.06, 0.46)
Prosthodontics 0.23 (605%‘)" 039 | (0.14,056) | 051 | (0.34,064) | 040 (0.19, 0.56)
Endodontics 0.67 (0.55, 0.76) 0.58 (0.41, 0.70) 0.50 (0.32,0.63) 0.50 (0.35, 0.62)
Periodontics 0.58 (0.43, 0.69) 0.56 (0.38, 0.69) 0.52 (0.35, 0.65) 0.57 (0.43, 0.67)
OHPE® 0.60 (0.46, 0.71) 0.31 (0.04, 0.51) 0.60 (0.46, 0.71) 0.39 (0.19, 0.54)
Ei?]'gg'r‘; 0.57 (0.39, 0.69) 0.36 (0.11, 0.55) 0.58 (0.43, 0.69) 0.60 (0.47, 0.69)
Orthodontics 0.63 (0.49, 0.72) 0.52 (0.33, 0.66) 0.68 (0.56, 0.76) 0.63 (0.51,0.72)
g{aeﬁmzm 0.55 (0.39, 0.67) 0.30 (0.02, 0.50) 0.51 (0.33, 0.64) 0.53 (0.39, 0.65)

2Oral and Maxillofacial Surgery

®Qral Radiology and Oral Pathology

¢ Oral Health Policy and Epidemiology

*Reliability index for the similarity between students’ self-assessment and faculty score. It ranges between 1 (perfect
agreement) to 0 (perfect disagreement)
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Figure 2. Correlation by discipline between student self-assessment and faculty score over three OSCE exams

The highest overall correlation for an OSCE was seen during OSCE 1 at an ICC of 0.46 (0.27-0.60) while the lowest
correlation was seen in OSCE 2 at 0.39 (0.15-0.57). There was an overall trend that the correlation dipped at OSCE 2,
however, the difference in correlation over time was not statistically significant (Figure 2). In the first OSCE, endodontics,
orthodontics, OHPE, periodontics, pediatric dentistry, treatment planning, OR & OP, and OMFS have moderate correlation,
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which stayed the same by OSCE 3 for every category, except OR & OP falling from 0.56 (0.40-0.68) to 0.46 (0.27-0.60).
While moderate correlation remained, the actual ICC values fell from OSCE 1 to OSCE 3 in OR &OP, endodontics,
periodontics, and treatment planning. Operative had poor correlation in OSCE 1 and the ICC value fell even lower by OSCE
3 from 0.45 (0.26-0.60) to 0.30 (0.06-0.49). On the other hand, while prosthodontics had a poor reliability in OCSCE 1, it
rose to moderate reliability in OSCE 3 from 0.23 (-0.24-0.53) to 0.51 (0.34-0.64). The only statistically significant difference
between OSCE 1 and OSCE 3 was seen in endodontics, which fell from 0.67 (0.55-0.76) to 0.50 (0.32-0.63).

Finally, a correlation analysis was run by splitting the OSCE data by those students who scored lower or equal to the
median faculty score and those students who scored higher than the median faculty score. The results are shown in
Table 4.

Table 4. Correlation between overall student-faculty score, stratified by students’ median performance

Lower Performing Students? Higher Performing Students®
Average 95% Confidence Average Intraclass 95% Confidence
Intraclass Interval Correlation Interval
Correlation
Overall Average 0.15 (-0.30, 0.45) 0.33 (-0.04, 0.56)
OMFS? 0.54 (0.33,0.69) 0.60 (0.41,0.74)
OR/OP® 0.52 (0.29, 0.67) 0.60 (0.41, 0.73)
Operative 0.41 (0.13, 0.60) 0.05 (-0.42, 0.35)
Prosthodontics 0.47 (0.21, 0.65) 0.23 (-0.22, 0.52)
Endodontics 0.38 (0.08, 0.58) 0.61 (0.43,0.74)
Periodontics 0.56 (0.35,0.70) 0.54 (0.31, 0.69)
OHPE® 0.61 (0.42,0.73) 0.33 (-0.00, 0.55)
Pediatric Dentistry 0.61 (0.42,0.73) 0.43 (0.17, 0.62)
Orthodontics 0.67 (0.51, 0.77) 0.56 (0.34, 0.70)
Treatment Planning 0.56 (0.36, 0.70) 0.56 (0.35, 0.71)

2Oral and Maxillofacial Surgery

®QOral Radiology and Oral Pathology

¢ Oral Health Policy and Epidemiology

4Students who scored lower than or equal to the median faculty score
¢ Students who scored higher than the median faculty score

When splitting the data based upon those students above and those students below the median faculty score. The overall
average for lower performing students had a lower ICC at 0.15 (-0.30-0.45) compared to 0.33 (-0.04-0.56) for higher
performing students (Table 4). This trend was consistent for OMFS, OR/OP, and endodontics. On the other hand, lower
performing students had a of higher ICC for operative, prosthodontics, periodontics, OHPE, pediatric dentistry, and
orthodontics. Treatment planning was the only discipline in which both sets of students shared the exact same ICC value.
While these are trends, there were some significant findings. For operative, lower performing students had a higher
correlation 0.41 (0.13-0.60) than higher performing students 0.05 (-0.42-0.35). For OHPE, lower performing students
had a higher correlation 0.61 (0.42-0.73) than higher performing students 0.33 (-0.00-0.55). For endodontics, higher
performing students had a higher correlation 0.61 (0.43-0.74) than lower performing students 0.38 (0.08-0.58).

5. Discussion

The current study aimed to determine whether student self-assessment on OSCE performance was related to faculty
assessment, and whether the progression through the clinical program had any effect on self-assessment skills. Overall,
there was a poor to fair level of correlation between faculty and students for all OSCEs based upon Koo and Li’s
guidelines (Koo & Li, 2016) and Cicchetti’s guidelines (Cicchetti, 1994) respectively. When taking the average of all
three OSCEs, the greatest amount of agreement was found for orthodontics, pediatrics, and periodontics. Based upon
the low ICCs for the average of all three OSCEs there was poor reliability between faculty and student for operative,
OHPE, and prosthodontics. While that is true for the average of all three OSCEs, by the third OSCE, the data shows
only poor reliability for operative while oral health policy and epidemiology actually has one of the highest correlations.
Therefore, upon review of the OSCE 3 data by discipline, most disciplines show a moderate correlation between
students and faculty assessments.

In the current study, despite expectations as students progressed through the clinical program, their self-assessments did
not correspond more closely to faculty assessments as seen in Figure 2. Over the course of the three OSCEs only
prosthodontics and oral surgery have an increase in correlation for each OSCE. A previous study (Park, Cox, Susarla,
Da Silva, & Howell, 2007) demonstrated that in the predoctoral year 3 prosthodontics course, student exam
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performance was not affected by whether or not postdoctoral teaching assistants had had previous teaching experience;
however, the results of this study appear to indicate that participation in the course provides students with a more solid
basis for self-evaluation of their OSCE performance in this particular subject. On the other hand, endodontics,
periodontics, OR/OP, and operative all have decreases in correlation over the course of each OSCE.

It is interesting to note that the rest of the subject areas (OHPE, pediatrics, orthodontics, and treatment planning) all
drop lower at OSCE 2 and then return to a similar correlation for OSCE 3. This trend is consistent with the overall
average data that shows a fall in correlation from OSCE 1 to OSCE 2 and then a rise from OSCE 2 to OSCE 3. This
overall trend may be explained as students realize they have more to learn in the coming years when taking their first
OSCE, so their scores correlate more to faculty assessment. Then during their second OSCE, they may not have an
accurate assessment of their skills, as students may fear they are falling behind or have had different clinical
experiences than their peers. Finally during OSCE 3 they may have a better understanding of how to assess themselves
after spending more time in clinic, but may still be unsure of their clinical skills.

Contrary to expert learners, dental students exposed to early preclinical and clinical learning experience in particular
require structure and depend on frequent feedback because they are not competent in accurately assessing their own work
and identifying areas of deficiencies in need of improvement. (Kruger & Dunning, 1999) Rubrics can be an important tool
for students to use to measure and monitor their progress and to reflect on their learning. Developing a rubric could help
guide the students and faculty as evaluators and can serve as a communication tool to achieve calibration. (Stoddard,
Labrecque, & Schonfeld, 2016; Donato & Harris, 2013) It would be useful for assessment criteria and grading rubrics to
include specific details to establish performance standards for both the students and faculty evaluators.

There were some limitations to this study including the fact that the examiners were separated into two groups, each
assessing different students and there is the possibility that the examiners differed in their scoring. Previous work by
Park et al. (Park, Kim, Kristiansen, & Karimbux, 2015) found that part-time faculty members gave higher scores than
full-time faculty members or postgraduate residents. However, since all data for this study was de-identified, it was not
possible to determine which students had been scored by part-time or full-time faculty examiners in any of the ten
disciplines. All faculty examiners participate in at least one calibration session before participating in an OSCE;
however, further studies could investigate the interrater reliability of faculty OSCE scoring and relationship, if any,
between full-time and part-time faculty examiner scores and student self-assessment scores.

Another limitation stems from the fact that since the data was de-identified, it was not fully possible to determine whether
stronger and weaker students differed in their self-assessment skills. Although this is true, the data was slit based upon the
OSCE itself to determine if those who performed better than the median faculty score on an OSCE had a higher correlation
than those who scored lower or equal to the median faculty score. Table 4 shows that while these stronger performing
students have over double the ICC value of weaker students, both sets of data fall into the poor reliability category. When
reviewing the disciplines individually, there was a difference seen in operative and oral health policy and epidemiology
where higher performing students had a lower correlation to faculty than lower performing students. The inverse was noted
for endodontics, where lower performing students had a lower correlation to faculty scores. This may be explained that
students who were higher performing may be overly critical about certain areas of operative compared to lower performing
students. The same may be true for OHPE, where higher performing students may think that due to the complexities of this
field, they may have less knowledge and rate themselves lower than faculty. As for endodontics, higher performing
students may see this as a more straightforward discipline than those of lower performance.

It was the observations of the faculty evaluators, that weaker students had a tendency to assess themselves more highly
than the stronger learners, consistent with other studies that showed that poor performing students were deficient in
self-assessment skills (Kruger & Dunning, 1999; Hodges, Regehr, & Martin, 2001; Austin & Gregory, 2007; Colthart et
al., 2008; Edwards, Kellner, Sistrom, & Magyari, 2003). It was noted that weaker students had a tendency to
overestimate their understanding of knowledge and their clinical abilities. To the contrary, stronger performing students
were often more cautious of overestimating their performance in their self-assessments. This finding also coincides with
evidence shown by Hodges el al. that the low performers in the study were inaccurate in their self-assessments and the
high performers generally underestimated their skills initially. The high performers were able to modify their
assessments after observing the performance of their peers, whereas the weak performers were not able to re-adjust their
assessments (Hodges et al., 2007). This may mean that accurate self-assessing will need to be stressed more in dental
education as ensuring an accurate assessment of one’s work is paramount in the field of dentistry. It may also show a
need for students to recalibrate their self-assessment skills, especially amongst those weaker students. It is also
interesting to note that Figure 1 shows students consistently scored themselves lower on average than faculty did for
every OSCE. This may stem from the difference in scoring scales for faculty assessments and student assessments.

The current study showed a moderate correlation between students and faculty assessments throughout the program and
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whether a relationship exists between reflective assessments and student performance is a topic for future research. Few
studies are available on the effect of assessment criteria and rubrics on outcomes measures, and this prospective data is
being investigated as part of our future study to measure outcomes assessment data from this program. It could
contribute knowledge toward understanding student clinical performance with the new focus on reflection as a learning
skill to overall student performance.

6. Conclusion

Designing and applying appropriate evaluation instruments can contribute to effective student learning. Understanding
that teaching dental students how to accurately self-assess can contribute to improved performance overall, the
objective structured clinical examination (OSCE) can be designed to incorporate self-reflection and provide an
opportunity for students develop self-assessment skills.
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