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Abstract

Purpose/Objectives: The current study was undertaken to investigate whether self-
assessment of clinical skills of undergraduate dental students could be bridged with
faculty assessment by deliberate training over an extended period. A secondary aim
was to explore students' perception of self-assessment and its effect on their
learning and motivation.

Material and Methods: A prospective pilot study was conducted at the Department
of Restorative Dentistry at Damascus University. Sixteen students participated in
the study, ranging in age between 22 and 23 years. A modified Direct Observation of
Procedural Skills form with a grading rubric was used to register and guide students'
self-assessment; both were pretested on four students before the study. In total,
four clinical encounters were completed by each student. Students were trained on
how to conduct proper self-assessment before and after each clinical encounter.
A postcourse questionnaire was used to investigate students' perception of
self-assessment.

Results: Bias in self-assessment decreased consistently after each encounter, and
the difference in bias between the first (bias=0.77) and the last encounter
(bias =0.21) was significant with a medium effect size (p=.022, d=0.64). The
percentage of disconfirming performance dimensions decreased from 39.7% to
26.9%. Students' ability to exactly pinpoint strengths improved consistently and
significantly. However, their ability to pinpoint areas of improvement was volatile
and showed no significant difference. Bland-Altman graph plots showed higher
levels of agreement between self-assessment and faculty assessment. Moreover,
students' perception of self-assessment was very positive overall.

Conclusions: These findings suggest the possibility that the gap between self-
assessment and faculty assessment could be bridged through deliberate training.

Future longitudinal research using a larger sample size is still required to further

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2022 The Authors. Clinical and Experimental Dental Research published by John Wiley & Sons Ltd.

Clin Exp Dent Res. 2022;8:883-892.

wileyonlinelibrary.com/journal/cre2 883


https://orcid.org/0000-0002-9694-8554
mailto:ghaithalfakhry@gmail.com
https://onlinelibrary.wiley.com/journal/20574347

&‘_Wl LEY_CIinicaI and Experimental Dental Research

deliberate training.
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1 | INTRODUCTION

Self-assessment is a common metacognitive feature that requires a
proactive learner who can demonstrate self-awareness and collect
needed data to reliably assess his or her own performance on a
specific task (Cleary et al., 2013). Reliable self-assessment can
facilitate self-regulated learning (SRL) by helping learners determine
learning goals and areas of improvement. A more comprehensive
conceptualization of self-assessment was provided by Epstein et al.
(2008): “Self-assessment is a process of interpreting data about our
own performance and comparing it to an explicit or implicit standard.”
This definition places emphasis on having high-quality external
standards for conducting an accurate objective self-assessment in
contrast to performing a self-assessment based on implicit personal
standards. A Commission on Dental Accreditation (2013) in the
United States had placed emphasis on educational programs that
focus on fostering self-assessment and SRL skills.

A number of studies reported the use of self-assessment in the
undergraduate and postgraduate dental curricula in many different
preclinical subjects such as dental anatomy (Abdalla et al., 2021;
Nance et al,, 2009) as well as clinical subjects such as fixed and
removable prosthodontics (Chambers & LaBarre, 2014; Cho et al.,
2010; Saadé et al., 2021), geriatric dentistry (Patel et al., 2020), and
operative dentistry (Mays & Levine, 2014); few studies have focused
on students' self-assessment of communication skills (Cuevas-Nunez
et al., 2022; Lanning et al., 2011). Most of the studies in the literature
showed that dental students lack the ability to perform an accurate
self-assessment (Evans et al., 2007; Mays & Levine, 2014), and this
finding was also reproduced in medical education research (Eva &
Regehr, 2011; Wieck et al., 2018). Several attempts have been made
to improve students' self-assessment accuracy; however, no signifi-
cant improvement was detected (Satheesh et al., 2015). It has been
assumed that self-assessment may be a stable attribute that matures
during childhood and stops progressing by the time students reach
medical school (T. Fitzgerald, 1997). A longitudinal study of self-
assessment accuracy in medical education supports the notion that
self-assessment accuracy is relatively stable (J. T. Fitzgerald et al.,
2003), and there is also some evidence of this in dental education
(Curtis et al., 2008; Satheesh et al., 2015). Nevertheless, there have
been suggestions that these results reflect the little to no practice
that students receive in self-assessment during their education (J. T.
Fitzgerald et al., 2003).

According to a systematic review of the use of self-assessment in
dental education (Mays & Branch-Mays, 2016), many studies did not
use a structured assessment form or a criteria sheet, which shows
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students what the desired outcome should look like. Moreover,
studies were limited to a single encounter and did not provide much
information regarding any structured training of students on how to
self-assess and also did not provide information on students'
attitudes and perception of self-assessment activities.

This study investigated whether self-assessment of clinical skills
of undergraduate dental students could be bridged with experienced
faculty assessment through deliberate training on this skill over an
extended period. The null hypothesis was that there would be no
significant difference in self-assessment indicators in comparison
with faculty assessment between the start of the training and at the
end. A secondary aim of this study is to qualitatively investigate
students' perception of self-assessment and its impact on learning

and motivation.

2 | METHODS

This study was granted ethical approval on December 20, 2020 by
the Faculty of Dentistry at Damascus University (number: 85817).
Participation in this study was voluntary and confidential, and

participants were able to withdraw at any stage of the study.

2.1 | Study design

This is a prospective pilot study that was conducted at the
Department of Restorative Dentistry at the Faculty of Dentistry,
Damascus University, in Syria. The study was undertaken during the
entire second term of the academic year 2020/2021, starting in late
March 2021 and ending in late June 2021.

2.2 | Participants and settings

Students were invited to participate via an online questionnaire in
which students were screened and provided their consent.
Sixteen students participated, 11 (68.7%) of whom were females;
this number was reasonable on the basis of the available human
and financial resources. Participants' age range was between 22
and 23 years. The participants in the study comprised a
convenience sample size. Six faculty in total were assigned. Each
student had to complete four self-assessment encounters under
the supervision of qualified dentists, who were third-year

postgraduate students in Restorative Dentistry. Students' clinical
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performance skills were evaluated before the study by their
previous clinical faculty as novice in restorative dentistry.
Students' scores in the piloted assessment method did not affect
their official grades in the module, and this was made clear to the
students before participation.

2.3 | Data collection

2.3.1 | Assessment tool development

A validated Direct Observation of Procedural Skills (DOPS) form
design was used as a template (Tricio et al., 2015), and another
assessment tool in restorative dentistry helped shape the final
assessment form and the grading rubric (Dilbone et al., 2016). The
general additions and changes to the form can be found in the
Supporting Information.

Certain essential modifications were made to the feedback
section (strengths and areas of improvement identification);
instead of making the questions open-ended, they were trans-
formed into closed-ended as seen in the form (Figure 1). An extra
open-ended question was added so that an action plan is
designed to address areas of improvement (iii, Figure 1). In the
original template form, students' ability to identify areas of
improvement and strengths was assessed in a single dimension
(item), whereas in the current study, they were assessed
exclusively by faculty in two separate dimensions. The argued
rationale behind this is that trainees might be less able to identify
areas of improvement than strengths. Since the difficulty level of
cases was standardized between students to be medium, the case
complexity item was omitted. The range of procedures that the
students performed were amalgam or composite restoration
Class I, Il, lll, 1V, or V. The procedures, case difficulty, materials,
and time are all variables that were standardized between
students and across encounters.

A note section was left next to each assessment domain (item) in
order to allow students and faculty to write down the specific
observations that guaranteed a certain given grade. To make the
assessment more reliable and valid, an analytical grading rubric was
specifically designed for the used DOPS form (Jonsson & Svingby,
2007). This also helped make the assessment criteria explicit to both
students and faculty, thus enabling feedback and self-assessment
(Almohaimede, 2021; Jonsson & Svingby, 2007).

The final global form (Figure 1) included three clinical
performance domains (knowledge, skills, attitudes); under each,
there were a number of dimensions (items). Items 1, 2, and 10
were under the knowledge domain, Items 6, 7, and 8 were under
the skills domain, and the rest were under the attitude domain.
The assessment form, grading rubric, and the assessment
protocol were pretested on four students to check adherence
to general guidelines and after that, some assessment items were
rephrased to improve clarity in accordance with faculty and
students' feedback.
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Faculty were trained to assess using the designed DOPS and
grading rubric to ensure maximum interrater reliability. A
precourse session was given to both faculty and students
separately on how to conduct DOPS using the grading rubric.
The assessment form and the grading rubric were provided with
clear instructions in electronic format to students before the
clinical course, and faculty had a hard copy with them all the time.
Figure 2 illustrates the sequence of the self-assessment training
process in each DOPS encounter.

Before each assessment encounter, a 5-min discussion session
was conducted to highlight notes and strategies in conducting an
objective self-assessment; the common mistakes were highlighted
and students were instructed to adhere to the grading criteria as
much as possible. Students had to complete the DOPS form after
they finished the procedure (retrospectively), whereas faculty were
instructed to assess students during the procedure. Upon handing in
the forms, a short 5-min feedback session took place. Faculty
prompted students to elaborate on the reasoning process behind
their self-assessment by asking questions such as “Why did you give
yourself an x-grade on this skill?” These questions addressed if there
were discrepancies in grading and ensured that students are
mindfully reflecting on their performance. Faculty did not provide
instructions or interfere during students' clinical work unless patients'
safety could be compromised.

The study used a validated DOPS form that was designed
specifically for dental students (Tricio et al., 2015). All modifications,
which were mainly minor, were approved by a panel of experts in
restorative dentistry and dental education and were pretested before
administration. All provided documents were validated and written in
English and then translated into Arabic by qualified translators, who
also conducted backward translation to ensure translation accuracy.
The final Arabic forms were presented again to a panel of experts in
restorative dentistry, who approved them.

2.3.3 | Self-assessment measurement

The overall score of self-assessment and faculty assessment was
calculated as the mean score of the three domains (knowledge, skills,
attitude), and each domain mean score was measured by calculating
the mean score of their respective dimensions. The mean difference
between the self-assessment and the faculty assessment was used as
the Bias indicator. Items 15 and 16 were used as indicators of
students' ability to identify areas of improvement and strengths, and
they were assessed based on the number of dimensions that students
and faculty agreed on; the minimum score is O (total disagreement)
and the maximum score is 3 (total agreement). For instance, if the

wn
1

student response to was 1/5/10 and the faculty response was
1/6/10, the student's ability to identify areas of improvement will be

assessed as two out of three.
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DOPS Assessment Form for Clinical Teachers

Date: ........ [oiiian /2021 Clinical supervisor’s name:...........c.cceeeeeernennne
Trainee’s name: .................... Procedure: ..........coiiiiiiiiee. Observation duration: ......... minutes
Evaluate the trainee’s performance according to the following scale:

Scale 1. Clear fail 2. Borderline fail 3. Borderline pass 4. Clear Pass 5. Excellent 0. Unable to comment

Skill Score Note

1. Clinical assessment, diagnosis and treatment plan

2. Demonstrates understanding of indications, dental materials and used technique
3. Obtaining patient consent after explaining the procedure and possible
complications

4. Pre-procedural preparation

5. Pain and anxiety management and communication skills

6. Chair, patient and dentist’s position

7. Preparation for the restoration

8. Restoration

9. Infection control and safe disposal of biohazard materials and sharp tools
10. Seeking help when appropriate

11. Patient education

12. Organization/ efficiency and time management

13. Professionalism

14. Overall ability to complete the procedure

Feedback: list three skills at least in the following questions. (Point to the skills using the number it associates with in the above table)

i. What aspects of performance need more practice and work to improve? (Weaknesses) ... [oiiian VA

ii. What aspects of performance the trainee did well on? (Strengths) ... [iiiian [ociinn

According to the trainee’s response to the previous two questions, kindly assess the trainee from 0 to 3, depending on the number

15. Ability to recognize and assess weaknesses
16. Ability to recognize and assess strengths
of dimensions that you both agree on.

What is the action plan that you would advise to work on the skills defined as weaknesses?............cccoeeenne

xiii. How long did the feedback session take? ......... minutes Next follow up will be on ........ [iciiian /2021
ASSeSSOr’s SIgNature: ...........ocoeveveevenennnnn.

FIGURE 1 DOPS assessment form for clinical teachers. Students' assessment form was the same as the clinical teachers' form, except for
Items 15 and 16. DOPS, Direct Observation of Procedural Skills
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« Instructing students how to
conduct self-assessment and
highlighting some common
mistakes

Self-assessment

training

1

Students self-assess
their performance

* Faculty assess students
according to the same
grading rubric that was
shared with students.

« Students spend 7-10 minutes to
complete the DOPS.

« disscussing
performance and self-
assessment accuracy.

Feedback session

FIGURE 2 A flowchart showing the self-assessment training
process in each clinical encounter that students had in the study

Another measurement method of self-assessment was the discon-
firming dimensions percentage (DDP), which indicates the percentage of
dimensions, where the students' self-assessment was disconfirming to the
faculty assessment. Self-assessment was considered disconfirming at a
certain dimension when it was (pass: 3 or 4) and the faculty assessment
was (fail: 2 or 1), or the self-assessment score was (excellent: 5) and
faculty assessment was <3 (borderline pass) or vice versa. The DDP was
calculated to measure whether certain or different dimensions accounted

for the variance in the Bias score.

2.34 | Investigating students' perception
of self-assessment

Students assessed the utility of feedback after each DOPS encounter
on a 5-point scale, and an online postcourse questionnaire was used
to assess students' attitudes, perceived educational impact, and the
challenges of the assessment method; both closed- and open-ended
questions were used. The responses to closed-ended were on a
5-point Likert scale. Students' responses were first written in Arabic
and then translated into English by qualified translators.

2.4 | Data analysis

A paired t test was used to compare the difference in means (Bias)
between self-assessment and faculty assessment. The difference
between self-assessment measures in the first encounter and the last
(fourth) encounter was analyzed using the paired t test, and Cohen's d
was used as a measure of effect size (Cohen, 2013). Bland-Altman
plots were used to analyze the agreement between self-assessment
and the faculty assessment in each encounter and 95% limits of
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agreement were calculated accordingly; the correlation coefficient
was not used as it describes the linear relationship between two
variables (Udovici¢ et al.,, 2007), but not their agreement as the
Bland-Altman plot does (Bland & Altman, 1999). The Shapiro-Wilk
test was used to check the normal distribution of data before
conducting a paired t test and constructing Bland-Altman plots. As
for the measures of students' ability to identify areas of improvement
and strengths, the data were ordinal and were treated as such, so the
Wilcoxon signed-rank test was used to analyze the difference
between encounters. Thematic analysis, which was recommended
by Field and Morse (1985), was used to analyze students' responses
on the open-ended questions in the postcourse questionnaire.

Statistical analysis was performed using SPSS 26 (IBM SPSS
Statistics for Windows, 2019), and Microsoft Excel (2016) was used
to process data and calculate Cohen's d. The online postcourse
questionnaire survey was conducted on Google Forms.(Google). As
for qualitative data coding and analysis, MAXQDA 2020 was
used (MAXQDA 2020, 2019).

3 | RESULTS

3.1 | The difference between self-assessment and
faculty assessment

Table 1 shows descriptive statistics of bias and DDP along with the
mean score of self-assessment and faculty assessment in each of the
four encounters. The positive bias value indicated that self-
assessment was higher on average than the faculty assessment.
Overall, indicators showed a decrease in the gap between self-
assessment and faculty assessment. The bias score was statistically
significant in the first encounter (Bias=0.77, p <.001). However,
in the fourth encounter, the bias decreased by about 70% in
comparison with the first, with no statistically significant difference
between the self-assessment and the faculty assessment. The bias
was also significant in the third encounter; however, its confidence
interval was narrower than the second encounter. The difference in
bias between the first and the last encounter was significant with a
medium effect size (p=.022, d =0.64) (Table 2). The percentage of
disconfirming dimensions decreased from 39.7% in the first
encounter to 26.9% in the fourth encounter.

The number of agreed upon strength points of students with
faculty in the sessions increased consistently and were 7, 15, 16,
and 24, respectively. The difference between the first and the
fourth encounter was statistically significant (p =.002) according
to the Wilcoxon signed-rank test. The numbers of agreed upon
areas of improvements in the sessions were 13, 16, 13, and 10,
respectively.

Faculty assessment remained relatively stable across the four
encounters, with no significant difference. Self-assessment, in
contrast, decreased consistently in each encounter, with a significant
difference between the first and the fourth encounter with a

relatively large effect size (d =0.71).
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TABLE 1
n 1st encounter (95% ClI)
Bias 16  0.77*** (1.1-0.4)
Disconfirming dimensions 16 39.7% (29.9-49.6)
percentage
Faculty assessment 16 2.9 (2.6-3.2)
Self-assessment 16 3.7 (3.4-4.0)

2nd encounter (95% Cl)
0.35 (0.8 to -0.1)
31.6% (20.4-42.7)

3.1(2.8-3.4)
3.5 (3.1-3.8)

ALFAKHRY ET AL.
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Means of self-assessment measures (Bias, DDP) in each of the four encounters along with self-assessment and faculty assessment

3rd encounter (95% ClI) 4th encounter (95% Cl)

0.36* (0.7-0.002) 0.21 (0.4 to -0.01)

33.3% (27.5-39.0) 26.9% (19.2-34.5)

2.7 (2.4-3.0) 2.9 (2.7-3.1)

3.1 (2.8-34) 3.1 (2.9-3.4)

Abbreviations: Cl, confidence interval; DDP, disconfirming dimensions percentage.

*p <.05; ***p <.001.

TABLE 2 Paired t test comparing self-assessment measures
(Bias, DDP) in the first encounter and the last (4th) encounter
Effect size
Paired t test n MD (95% ClI) (Cohen's d)
Bias1-Bias4 16 0.55* (1.0-0.09) 0.64
DDP1-DDP4 16 12.85 (-2.65 to 28.35) 0.77
Faculty assessment1- 16 -0.04 (-0.4 to 0.3) -0.06
Faculty assessment4
Self-assessment1- 16 0.51* (0.1-0.9) 0.71

self-assessment4
Abbreviations: Cl, confidence interval; DDP, disconfirming dimensions

percentage; MD, mean difference.
*p <.05.

The Bland-Altman graph plots (Figure 3) represent every
difference (Bias) between self-assessment and faculty assessment
against the mean of the two measurements in each encounter. The
data are relatively symmetrical to the bias line in each encounter plot.
The bias scores in the second and the third encounter are almost
equal; however, the limits of agreement are narrower in the third
encounter by 0.7, and in the fourth encounter, the limits of
agreement are narrower than the third encounter by about 1 degree.

The bias in skills and knowledge assessment consistently
decreased after each encounter (Figure 4); they decreased from
0.76 and 0.79, respectively, to 0.16 for both. However, bias in
attitude assessment decreased slightly from 0.93 to 0.67 in the
second encounter and then reached a plateau at this level. In terms of
the overall bias across all encounters, the difference between
knowledge and attitude (n= 64, mean difference = 0.24, p=.013)
as well as the difference between overall bias in skills and attitude
(n =16, mean difference = 0.34, p =.001) were significant; however,
the difference between overall bias in knowledge and skills was not

significant (n = 64, mean difference = 0.10, p = .47).

3.2 | Students' perception of self-assessment

In each encounter, feedback utility was assessed on the DOPS form
on a 5-point scale. The mean score of all encounters for all students

was 4.1 (n=53, SD =0.76), with a completion rate of 83% for this
specific item.

Fourteen out of 16 students completed the postcourse ques-
tionnaire. In the postcourse survey, all students agreed that their
general experience with self-assessment was positive and also agreed
on its positive impact on their learning. 92.9% (n = 13, one student
was neutral) agreed that it increased their motivation levels, and
100% agreed that self-assessment helped them recognize their areas
of improvement and strengths better. All students recommended the
implementation of this assessment method as part of their clinical
training.

Students were asked about the educational impact of self-
assessment in open-ended questions in the postcourse questionnaire.
Seven students pointed out that assessing themselves had a positive
impact on their goal setting, expressing an orientation toward address-
ing certain performance aspects. A certain response was echoed by

many students:

Becoming self-satisfied if | did well and this encour-
aged me to develop my skills more and perform my
best, and | had a motive to develop more, learn new
things from faculty and avoid making mistakes, which |
become firmly aware of thanks to the assessment
method

The previous response also contains other themes such as self-
satisfaction, motivation “encouraged me to,” and self-evaluation
“mistakes which | become firmly aware of.” Five students wrote
about how the assessment method improved their self-evaluation and
showed an understanding of performance causal attributions. One
student wrote “| recognized my areas of improvement which were
posture, patient-chair positioning and the way | dealt with patients.”
Another student wrote about how becoming aware of areas of
improvement increased motivation levels: “I learned to admit my
areas of improvement with complete honesty without feeling
ashamed of them, and this created a great desire to improve more.”

Most respondents asserted that their attention focusing improved
after using self-assessment: “I learned to focus more on each step |
do during the procedure,” “| started paying attention to steps | did not

» o«

take into account before,” “I learned to pay attention to all aspects
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FIGURE 3 Bland-Altman plots of the differences between self-assessment and faculty assessment in each encounter against the mean of
the two measurements. The bias and limits of agreement are shown as parallel lines to the X-axis
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FIGURE 4 Line graph showing the mean score of the difference
(bias) between self-assessment and faculty assessment in each
domain (knowledge, skill, attitude) for each encounter as well as the
accumulated score over the 4 encounters

mentioned in the assessment form not just the final shape of the
restoration.” Two students wrote that they started noticing certain
steps that they previously neglected during the procedure, and this
refers to improved self-recording ability.

Students also reported that higher levels of motivation were
associated with an increased focus on improving clinical performance

(goal setting). Furthermore, three students mentioned that noticing
improvement in performance (self-satisfaction) helped motivate them:
“the increased motivation was due to noticing improvement in certain
points, and this was achieved without much effort by focusing
attention.” Another recurrent theme was the educational attention
that students received as well as their ability to identify areas of
improvement (self-judgment): “having very cooperative faculty who
provided a lot of insight and helped us with complete honesty.
Further, the idea of self-assessment itself makes one aware of his/her
own areas of improvement and strengths, and at the same time
increases the drive to address all areas that need improvement as
much as possible.” Four respondents expressed an increasing intrinsic
interest in practicing restorative dentistry.

Regarding the challenges of self-assessment, most students
referred to the limited time and pressure due to the high number of
students and lack of dental equipment in the department. One
student talked about the very high standards in the grading rubric
that caused frustration due to the inability to meet these standards,
considering the difficult logistic conditions and circumstances at the
Faculty of Dentistry in Damascus University. Students also assessed
the pressure that the assessment method added to their clinical
training on a 5-point scale (1 = no pressure, 5 = extreme pressure), and
the mean score was 2.64 (n =14, SD = 1.0).
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4 | DISCUSSION

The null hypothesis of the current study was rejected, as there was a
significant decrease in the gap between self-assessment and faculty
assessment between the first and the last encounter. Students also
became more able to identify strengths areas; however, there was no
significant improvement in their ability to exactly pinpoint areas of
improvement. Students' perception of self-assessment was very
positive and indicated awareness of improvement in self-assessment,
as well as improved attention focusing, self-recording, goal-setting
skills, and motivation. An unexpected finding that did not relate to
the study hypothesis was that students' performance remained
relatively stable across the four encounters despite the improvement
in students' self-assessment.

The narrower limits of agreement in the fourth encounter in
Figure 3 indicate lower variability and a smaller margin; this shows
higher agreement between students' self-assessment and faculty
assessment in the fourth encounter in comparison with the previous
encounters. This improvement in self-assessment stands in contrast
to earlier findings (Curtis et al., 2008; Satheesh et al., 2015). It has
been previously suggested that students' self-assessment ability is
relatively stable (T. Fitzgerald, 1997; J. T. Fitzgerald et al., 2003).
However, the findings of the current study suggest otherwise. A
possible explanation for this is that the students in the previous
studies were not formally trained on how to perform self-assessment.
Some authors (Knight et al., 1990; Tuncer et al., 2015) argued that
focused systematic training of students in self-assessment has the
potential to lead to improvements in self-assessment. This argument
is consistent with the results obtained in the current study. The
students' relatively stable performance levels could indicate that
students require more focused practice to achieve better scores,
especially in communication skills and professionalism, where
students' scores were substandard. Students' poor ability to pinpoint
areas of improvement in comparison with strengths suggests that
further assistance might be needed so that students become more
able to identify the exact areas compromising their performance
evaluation.

Students' very positive perception of self-assessment further
supports the argument that students value practicing self-assessment
and this activity is worthwhile if presented appropriately (Jackson &
Murff, 2011). It can also be noticed that students' responses were
mainly referring to an improvement in SRL processes or subprocesses
as described by Zimmerman (2000) (Artino & Jones, 2013). Most
themes were related to one of the three phases of SRL (Figure 5). It
can be argued from the conducted qualitative analysis that improve-
ment in self-assessment ability also affected other processes of SRL
according to students' perception; this corroborates the idea that the
three phases of SRL are interlocked and mutually dependent. Self-
reflection processes will affect forethought processes, which in turn
will affect performance processes. In the performance phase,
students become more able to self-record themselves, and this
impacts the self-reflection processes and so forth (Cleary et al., 2012;

Zimmerman, 2000). Previous studies investigating writing revision
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Self-instruction/Attention
focusing (self-control)

Goal setting
(task analysis)

Intrinsic interest/Goal
orientation
(motivation)

Self-recording
(self-observation)

Self-evaluation/causal
attributions (self-judgment)

Self-satisfaction/affect
(self-reflection)

FIGURE 5 The three phases of self-regulated learning according
to Zimmerman's model. Processes (in brackets) and subprocesses,
which were discovered during the thematic analysis in this study, are
listed next to their respective phase

skills found a high correlation between students' use of different self-
regulatory skills and self-reflection (Zimmerman & Kitsantas, 1999).

The limitations of this study were the small sample size, the
convenience sampling, the lack of a control group, and the lack of
inter- and intrarater reliability statistics as they were not quantified
before the study. However, faculty received extensive training in
conducting assessment, and the grading rubric served as the main
guide. There are also a number of uncontrolled variables familiar to
the clinical settings that could have affected our results. For instance,
concordance between faculty and students' assessment could have
affected the results; however, we attempted to minimize concor-
dance between students and a single faculty assessor by rotating
faculty among students and having students assessed by different
assessors in different encout. It cannot be stated conclusively that
training students to self-assess was responsible for reducing the gap
between self-assessment and faculty assessment. Future research
should address these limitations directly in order to confirm the
validity and reliability of the findings of this study. The contribution of
this study lies in the fact that it addressed many limitations that
previous studies had such as the lack of formal self-assessment
training and assessor calibration, being limited to a single encounter,
and not using or reporting the use of a structured assessment form
accompanied by a detailed grading rubric (Mays & Branch-Mays,
2016). Another strength of this study was providing information on
student dentists' perception of self-assessment; the majority of
research in dental education has not treated students' perception of

self-assessment in much detail (Mays & Branch-Mays, 2016).

5 | CONCLUSION

This study has provided some evidence to support the hypothesis
that self-assessment of dental students could be bridged with
faculty assessment through systematic and deliberate training.
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Future longitudinal research using a larger sample size is still
required to further explore whether self-assessment can be
actively bridged with faculty assessment. It could also be of
interest to investigate how self-assessment affects other pro-
cesses of self-regulated learning.
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