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The importance of self-assessment in health care 
related occupations has been well established in the 
literature and the ability to self-assess is vital to en-
sure professional growth and development.1,2 One 
challenge that arises in the implementation of self-
assessment is students’ understanding of self-as-
sessment and its purpose. Students have reported 
that they are unfamiliar with the concept of self-as-
sessment or are unclear of the expectations espe-
cially in the clinical environment.1,2 In some cases it 
is due to a lack of exposure to self-assessment. In a 
dental hygiene study, Mould et al reported that 52% 
of students had no previous experience with self-
assessment. An additional 24% of students reported 
minimal experience with self-assessment.2 Medical 
literature shows that students do not accurately 
self-assess and that there is a need to provide self-
assessment instruction during clinical education.1

In dental hygiene, self-assessment is a necessary 
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Abstract
Purpose: The purpose of this pilot study was to determine if the use of a video-recorded clinical session 
affects the accuracy of dental hygiene student self-assessment and dental hygiene instructor feedback.
Methods: A repeated measures experiment was conducted. The use of the ODU 11/12 explorer was 
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component of the curriculum, but can be difficult 
to cultivate. The Commission on Dental Accredita-
tion (CODA) Standards for Dental Hygiene Programs 
outlines the responsibilities of institutions, put-
ting the onus on educators to incorporate the self-
assessment process into the curriculum.3 Critical 
thinking and self-assessment expectations are not-
ed in standard two for educational programs stating 
“Graduates must be competent in the application of 
self-assessment skills to prepare them for life-long 
learning.”3 Consequently, dental hygiene programs 
must have evaluation mechanisms in place to ex-
amine student understanding as well as ability to 
apply self-assessment skills.3 CODA accreditation 
standards advise dental hygiene programs to dem-
onstrate that students are competent in the applica-
tion of self-assessment. Programs can demonstrate 
compliance through “evaluation mechanisms de-
signed to monitor knowledge and performance.”3
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The challenge of teaching the skills of effective 
self-assessment is one seen in other health profes-
sions. In addition, health profession studies have 
shown that the evaluation scores from student self-
evaluation do not correlate with the scores given by 
faculty members.4,5 In providing instruction to stu-
dents, educators must be able to show students dis-
crepancies in their performance so that the student 
can accurately self-assess in alignment with the in-
structor or expert assessment. The use of video has 
offered the ability to record student performance 
for later review and critique. Video may provide the 
opportunity for a student to re-examine the clini-
cal skill performance to identify deficiencies in their 
performance thus having the potential to improve 
self-assessment practices. This is already a standard 
educational practice in some medical programs that 
could be applied to dentistry and dental hygiene as 
well. A study involving physiotherapy students re-
ported that a recorded simulated exam allowed stu-
dents to reflect on and evaluate their performance 
against established standards.6 Based on those 
study findings, students can use video to compare 
their perceived performance to the actual recorded 
performance. This process of video review may pro-
vide the student with an opportunity to recognize 
areas of adequate and deficient performance. In ad-
dition, the process of video review could provide a 
measurable objective to discern whether or not self-
assessment practices are in alignment with instruc-
tor assessment.

Clinical instructors could benefit from the utili-
zation of video review as well. Observation is the 
most frequently utilized type of clinical assessment 
technique among dental hygiene educators7 but di-
rect observation “is limited by high interrater score 
variability.”8 The use of video will provide an alter-
native assessment technique for clinical instructors 
or even enhance the technique of the direct obser-
vation. The use of video as an alternative method 
for clinic assessment may help to reduce rater bias. 
In addition, instructors can use the video- recorded 
performances to determine if the feedback provid-
ed is complete and identify missed opportunities to 
provide corrective feedback. The feedback offered 
during a direct observation experience may differ 
from the feedback offered after a video review of 
the clinical performance.

Dental hygiene students must learn to evaluate 
their clinical performance to ensure that safe and 
appropriate care is provided to patients, however 
there is currently not a systematic method of self-
assessment training for these students. The utiliza-
tion of a video recorded clinical simulated patient 
learning experience is an alternative teaching meth-
od that can be investigated for its usefulness in the 
training of dental hygiene students and its effect on 
dental hygiene clinical instructor feedback. Other 

health professions have used instructional media 
such as simulation and video to provide students 
with opportunities to reflect on their clinical perfor-
mance.4,9,10 Students from other allied health profes-
sions have reported that the use of videos allowed 
them to more accurately self-assess.5,11 A medical 
study found that the implementation of video ex-
ercises allows for improved calibration between 
student self-assessment and faculty feedback.5 Al-
though video is a widely used form of technology, its 
most effective use in the training of dental hygiene 
students has yet to be determined. Further, the use 
of a video-recorded clinical session used for student 
self-assessment has not been evaluated for dental 
hygiene. Because dental hygiene has a unique psy-
chomotor skill set, it must be established whether or 
not the use of video is a relevant tool to evaluate the 
accuracy of student self-assessment practices. The 
purpose of this study is twofold in that it seeks to 
determine if the use of a video-recorded clinical ses-
sion affects the accuracy of dental hygiene student 
self-assessment, if the use of a video-recorded clini-
cal session influences feedback provided to students 
by dental hygiene clinical instructors.

Methods and MaterIals

This study was a repeated measures experiment 
that received expedited approval from an institu-
tional review board. In preparation for the study, 
reading assignments, a video demonstrating the 
technique for using an ODU 11/12 explorer, and a 
self-assessment orientation were completed. First 
year dental hygiene students in the pre-clinical 
course were invited to participate in this pilot study. 
Clinical instructors viewed the same video that the 
students watched demonstrating the technique for 
using an ODU 11/12 explore. Review of this bench-
mark video before the laboratory exercise was in-
tended to calibrate both students and clinical in-
structors. Students then demonstrated the proper 
technique, indicated in the benchmark video for us-
ing the ODU/11/12 explorer on a simulated patient. 
There were 4 criteria used to assess the clinical skill 
performance of exploring with the ODU 11/12 ex-
plorer. The first criterion assessed the choice of the 
correct working end, the second criterion assessed 
adaptation of the instrument to the teeth, the third 
criterion assessed instrument insertion into the gin-
gival tissue, and the fourth criterion assessed in-
strument activation. These scores were compared 
to a standardized score established for each video 
based on criteria taught from the textbook by the 
pre-clinical faculty and video review by all faculty 
prior to the real time assessment. The clinical in-
structor observed the techniques of the student 
while one of the investigators video-recorded the 
clinical performance. Immediately following the 
performance, the student completed a self- assess-
ment and the clinical instructor completed a faculty 
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assessment of student performance. The data col-
lected from this clinical session was classified as the 
pre-video assessment.

The post-video assessment was completed a 
week later using a secure streaming server and 
email contact entailing evaluation instructions and a 
link to the video. This link connected viewers to the 
video-recorded clinical performance and an elec-
tronic version of the rubric used for the pre-video 
assessment. The post-video assessment was com-
pleted through a link to a secure electronic evalua-
tion form in a survey software program (Qualtrics, 
Provo, Utah). In addition to the faculty score, the 
primary investigator and the co-investigator along 
with 2 pre-clinic course directors established a score 
for each video performance. The score established 
by the investigators and course directors is referred 
to as the “expert assessment” for each video perfor-
mance. The standardized or expert assessment was 
determined by a negotiated approach. The expert 
assessment was the comparison for other scores 
completed by the students and the faculty.

Both descriptive and inferential statistics were 
used to analyze the data. Statistical analysis in-
volved a total sum score and sub categorical scores 
assigned to each of the rubrics received from the 
students, instructors and investigators. These 
scores were totaled from the assessment rubric us-
ing the 4 criteria described previously. The criteria 
on the rubric were used for students and instruc-
tors to rate the performance of the clinical skill. The 
criteria were each scored on a 0 to 2 scale; a score 
of 0 represented major errors, a score of 1 repre-
sented minor errors in performance or inability to 
complete the skill, and a score of 2 represented the 
ability to perform the skills without errors. Scores 
were totaled by rater (instructor or student) and by 
time (pre- and post-video review). A mixed model 
for repeated measures was used to account for the 
association of scores between the student pre- and 
post-video reviews (intra-rater comparison), clinical 
instructor pre and post video reviews (intra-rater 
comparison), as well as associations between stu-
dents, instructors and the expert assessment score 
(inter-rater comparison). The following parameters 
were estimated based on the mixed model: the dif-
ference of total score and criterion scores at differ-
ent time intervals for the student self- assessment, 
the difference of total score and criterion scores at 
different time intervals by the instructor, difference 
between instructor and student self-assessment at 
different time intervals, and difference of scores 
evaluated by the student or instructor as compared 
to the expert assessment scores. A power analysis 
of 85% was determined and an alpha level of 0.01 
was used for statistical testing.

dIscussIon

results

Thirty-two first year dental hygiene students were 
invited to participate in the study. Twenty-eight of 
the students provided consent for an 87.5% par-
ticipation rate. Due to an incomplete data set, data 
analysis was completed for 27 subjects (n=27). Pair-
wise comparisons using both parametric and non-
parametric methods were analyzed. In Table I, the 
data was summarized by count. Students scored 
their performance as a 0, 1 or a 2. For criterion one, 
2 students scored their performance as a zero be-
fore the video was reviewed. After the video was re-
viewed, 5 students scored their performance as a 0 
for criteria one. Instructors assigned a 0 score to 7 
students for criteria one for both pre and post-video 
review assessments. There were 5 zeroes assigned 
for criteria one by the expert assessment group. The 
counts for the other criteria can be reviewed in Table 
I. Data analysis showed an increase in mean student 
self-assessment scores post-video review. Average 
instructor scores decreased post-video review. Over-
all scores assessed by the instructors and by the stu-
dents were rated higher as compared to the expert 
assessment mean scores.

Differences in scores from the expert assessment 
scores by rater, time and criterion can be reviewed 
in Table II. Analysis of variance from the summary 
data can be examined in Table III. No statistically 
significant difference was found between pairs af-
ter adjustments were made using the Tukey-Kramer 
method. Overall scores were statistically different by 
criteria from the expert assessment scores. The pair-
wise comparisons of scores can be reviewed in Table 
IV.

This study investigated the effect of video on 
assessment by comparing differences in student 
self-assessment scores as well as differences in in-
structor scores. The ratings by the student and by 
the instructor were compared to an expert assess-
ment rating. There were 4 criteria used to assess 
the clinical skill performance of exploring with the 
ODU 11/12 explorer. The first criterion assessed the 
choice of the correct working end, the second cri-
terion assessed adaptation of the instrument to the 
teeth, the third criterion assessed instrument inser-
tion into the gingival tissue, and the fourth criterion 
assessed instrument activation.

There was an interesting trend observed when 
comparing students’ scores before and after video 
review. Student scores were higher than the expert 
assessment scores before review of the video and 
lower after review of the video for criterion one. It 
is possible that the students were more critical of 
their performance after the video review and recog-



260 the JourNAl of DeNtAl hygieNe Vol. 90 • No. 4 • August 2016

Rubric Criteria Criterion 1 Criterion 2 Criterion 3 Criterion 4 Total
Scores 0 1 2 0 1 2 0 1 2 0 1 2 0 to 3 4 to 6 7 to 8 Average
Student

Pre-Video Review 2 5 21 1 25 2 5 21 2 2 22 4 5 22 1 4.68±1.16
Post-Video Review 5 3 20 1 22 5 3 19 6 4 18 6 4 21 3 4.89±1.45

Instructor
Pre-Video Review 7 2 19 3 15 9 4 17 7 4 12 12 7 10 10 5.07±2.13
Post-Video Review 7 2 19 6 12 10 9 11 8 6 9 13 8 11 9 4.79±2.54

Expert Assessment
Post-Video Review 5 1 21 15 8 4 16 5 6 7 4 16 12 9 6 4.15±2.55

Table I: Data Summary Count by Rubric Category and Overall Score

Rater and 
Time

Criterion
1

Criterion
2

Criterion
3

Criterion
4

Student
Pre-Video 0.074 0.444 0.259 -0.259

Student
Post-Video -0.074 0.556 0.481 -0.259

Instructor
Pre-Video -0.185 0.593 0.444 -0.037

Instructor
Post-Video -0.185 0.519 0.296 -0.111

Table II: Mean differences of Scores from Ex-
pert Assessment for Rater, Time and Criteria

Effect Num DF F Value Pr>F
Criteria 3 25.74 <0.0001
Rater 1 0.04 0.8367
Time 1 0.04 0.8367
Criteria*Rater 3 1.30 0.2728
Criteria*Time 3 0.14 0.9338
Rater*Time 1 0.80 0.3719
Criteria*Rater*Time 3 0.65 0.5847

Table III: Summary Statistics of the 3-Way 
Analysis of Variance

nized areas for improvement. A physiotherapy study 
lends support to this trend where students reported 
that the experience helped them to see how much 
they needed to work on.6 Conversely, students rated 
their performance slightly higher for criterion two af-
ter they reviewed their video-recorded performance. 
The students may have observed their performance 
on video to be better than they had perceived during 
the actual clinical performance. This tendency has 
been noted in medical literature whereby higher per-
forming students underrate their scores.1 A similar 
trend related to assessment of the insertion of the 
instrument was seen with criterion three. One theory 
for this trend is that previous assessment experienc-
es and feedback from the clinical instructors may not 
have been consistent with the established standards 
as evidenced by the differences in scores from the 
expert assessment means.

Although not statistically significant, there were 
some numeric changes in scores by instructors after 
they reviewed the video. For criteria two and three 
the instructors decreased the scores from the rat-
ings they would have given pre-video review (during 
the direct observation/real-time experience). Simi-
lar trends were reported in a study by Benson et al 
where higher scores were assessed when students 
were evaluated in real-time compared to scores as-
sessed in a videotaped evaluation.12 The decrease 
in scores could also be due to the fact that instruc-
tors were blinded to which students’ video they were 
scoring. Grading bias during the direct observation 
could have accounted for the higher scores. The 
expert assessment scores derived from blinded re-
view of the videos by the investigators and preclini-
cal course directors. In other words, the raters did 
not know which students they were assessing. It is 
possible that the instructors tend to rate higher be-
cause of their close interaction with the students in 
the clinical setting. Although the instructors intend 
to evaluate the students to a competent standard, 
the instructors may be recognizing the students as 
novice clinicians. In medical education, positive bias 
has been referred to as “generosity error.”13

Another factor that could have influenced the in-
structor evaluations is a problem noted in medical 
education. Instructors do not want to show favorit-
ism so they assess higher scores when evaluating 
students in small group.13 Without realizing, instruc-
tors may take into account the students’ attitude 
and personality when evaluating the skill perfor-
mance.12,14 For criterion one, there was no change 
with instructors’ scores between pre- and post-video 
review. For criterion four, instructors increased their 
ratings after video review. For clinical instructors, 
the use of video could allow for a more accurate as-
sessment of the student’s clinical skill performance.12 
Some of the differences between instructor ratings 
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conclusIon

Self-assessment has been defined broadly as the 
involvement of learners in judging whether or not 
learner-identified standards have been met.18 Al-
though there is not currently a systematic method 
for self-assessment training of dental hygiene stu-
dents, accreditation requires dental hygiene pro-
grams to have evaluation mechanisms in place to 
examine students’ understanding as well as ability to 
apply self-assessment skills.3 This pilot study aimed 
to bridge the gap by providing a basis for future in-
vestigation into the use of video to aid in the self-
assessment training of dental hygiene students. In 
addition, the self-assessment strategy could be used 
in a continuum of time to indicate progression of skill 
and student acknowledgement of their strengths and 
weaknesses. Moreover this strategy could be applied 
to assessment of other instruments used for clini-
cal performance such as curets or scalers. The data 
collected in this study also evokes a need for inquiry 
into the use of video for calibration of dental hygiene 
faculty. It is necessary to discover a valid method for 
self-assessment training of dental hygiene students.
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Pairs Estimate Standard Error DF t Value Pr>|t| Adjusted p
1 to 2 -0.6204 0.09521 405 -6.52 <0.0001 <0.0001
1 to 3 -0.4630 0.09521 405 -4.86 <0.0001 <0.0001
1 to 4 0.07407 0.09521 405 0.78 0.4370 0.8644
2 to 3 0.1574 0.09521 405 1.65 0.0991 0.3500
2 to 4 0.6944 0.09521 405 7.29 <0.0001 <0.0001
3 to 4 0.5370 0.09521 405 5.64 <0.0001 <0.0001

Table IV: Pairwise Comparisons of Scores from Expert Assessment

and expert assessment ratings could be attributed to 
the need for additional calibration. Although a video 
and rubric were provided before the study to demon-
strate the assessment parameters, a reliability quo-
tient was not established. In addition, the accuracy 
of assessment by the instructors could be improved 
through training of junior faculty with senior facul-
ty. Nursing research reports that novice faculty are 
hesitant to assess lower grades as this may in turn 
effect their evaluations by the students.15 The pat-
terns noted in this study may indicate a need for an 
unbiased method for grading students in the clinical 
setting.

The comparison of instructor to student scores 
showed varied trends. For criterion one, student 
mean scores decreased after video review while the 
instructor mean scores remained consistent. Con-
versely, student scores remained consistent and in-
structor scores decreased after video review for cri-
terion four. With regard to criteria two and three, 
the students increased their scores while the instruc-
tors decreased the scores post-video review. Overall 
means between instructor and student scores post 
video review differed by 2.07%. The relationship 
between clinical instructor scores and student self-
assessment scores was discussed by Geissler who 
reported a difference of 5% between student and 
faculty scores.16

Overall means by criteria are significantly different 
from the expert assessment means. This difference 
suggests that criteria one and four were well under-
stood by the students and instructors. It is also pos-
sible that the assessment criteria for two and three 
required additional clarification for the students and 
instructors. Other limitations discovered through this 
pilot study were the small sample size and the need 
for additional calibration among instructors.

Even though the use of video did not have a statis-
tically significant effect on student self- assessment 
scores, it may still provide value as a teaching tool. 
Today’s generation of students are expecting tech-
nology to be incorporated into their education.17 In-

structors can consider using video to review a clinical 
performance with a student and compare self-assess-
ment ratings to instructor ratings. This method could 
allow instructors to help students more accurately 
assess by reviewing performance deficiencies as well 
as proficiencies.18 The results of this pilot study can 
be used as a foundation for a full-scale study. Addi-
tional research related to the use of video- recorded 
patient simulations as a method for evaluating stu-
dent self-assessment is warranted.
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