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Abstract

Aim

This study seeks to evaluate the utility of video-assisted self-assessment in the attainment of basic life support (BLS)
skills in medical students.

Methods

On procuring approval from the Institutional Ethics committee, third-year medical students were enrolled in the
study. A large group interactive session on BLS skills was conducted followed by a demonstration of BLS skills on a
manikin by the instructor. The students’ performance was recorded using an Apple iPad. Self-assessment was done
by the students twice using a standard checklist – before and after watching the video recordings of their
performance. The disparity in the self-assessment scores before and after watching their video was analyzed, which
was compared with that of the instructors’ feedback, using students ‘t’ test and Mann Whitney test. Feedback about
this assessment methodology was obtained using a questionnaire.

Results

Forty-one 3rd year medical students participated. A significant difference (<0.05) in the students pre and post video
assessment scores was observed. All students agreed that watching the video recording of their skill performance
helped them identify the errors better.

Conclusions

In conclusion, video-assisted assessment is an effective and a feasible method to improve self-assessment accuracy
regarding clinical skills.
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Introduction

Basic life support (BLS) is an essential life-saving skill for all healthcare staff, including medical students.
Standardized educational programs and regular training (Vnuk, Owen and Plummer, 2006) are needed to maintain
competence at all times to ensure adequate performance in crisis situations such as cardiac arrest. BLS skills are a
set of clinical skills taught to undergraduate medical students' world over. The individual tutors and instructors assess
these clinical skills. Self-assessment by the students helps them to identify deficiencies and correct them. Self-
assessment of clinical skills is usually done using a standard checklist which is employed by the tutors. An added
armamentarium is to video record the student’s skill performance. Video recordings of the simulation-based
performance of clinical skills may provide the students with the possibility to analyse, appraise, and reflect upon
their performance and offer a forum whereby practice-based learning can be educated, learned and evaluated.

Accurate self-assessment of performance (Eva and Regehr, 2005) enables students to recognise their strengths and
weaknesses and identify which areas to concentrate on in their enduring medical education. Hence, self-assessment
(Epstein, 2007) is recognised as a component of developing clinical competence in medical schools.

Methods

This study is a prospective cohort study of medical students - third year Bachelor of Medicine, Bachelor of Surgery
(MBBS) degree conducted at a Level 1 Trauma Centre and a Tertiary Care University Teaching Hospital at Chennai
in India. All the students had participated in an educational course, including lecture and demonstration followed by
hands-on practice of BLS skills on a manikin during their first year of medical school.

The study was started after obtaining permission from the Institutional Ethics Committee. The third-year medical
students rotating through the Emergency department were recruited for the study after taking their written informed
consent. A large group interactive session with a video demonstration of BLS skills was conducted followed by a
demonstration of BLS skills on a manikin by an AHA (American Heart Association) certified instructor. Students
practised on the manikin (NASCO CPR PROMPT®, USA) on two occasions before the assessment.

Every student performed One person-rescue adult BLS in an unwitnessed cardiac arrest scenario using the manikin.
The students' performance was recorded using an Apple iPad. Instructors and students made assessments during
each simulation. The instructors assessed the students' performance before and after watching the video recordings
using a standard checklist. The educational goals of the AHA Guidelines 2010 (International Liaison Committee on
Resuscitation [ILCOR] Guidelines) formed the base of the checklist. The students used the same checklist for self-
assessment. They then watched the video recordings and re-assessed themselves using the checklist. The difference
in the self-assessment scores before and after watching their video was analyzed, which was compared with that of
the instructors' assessment, using students' 't' test and Mann Whitney test. The students' feedback regarding this
evaluation methodology was obtained using a questionnaire.

Data Analysis
Computations for continuous variables were done using means and standard deviation (SD). The intraclass
correlation coefficient was employed to compare the performances scores between tutor and self-assessment.
Statistical software SPSS (SPSS Version 22, SPSS Inc., Chicago, Illinois, USA) was utilised for data analysis. A p-
value of <0.05 is observed as statistically significant.
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Results/Analysis

A total of 41 third-year medical students partook in the study. Mean age was 20 years (range 20 to 22 years old).
Twenty-five students were females, and 16 were male students. The students reduced their scores after watching
their video recording which indicates that it helped them detect more mistakes than just scoring themselves from
memory (Table 1). This difference in the scoring was statistically significant (p <0.05). The video recording will
help the students realize their shortcomings and improve their skills in the future. The tutors scoring did not
significantly differ before and after watching the video recordings of the student performance. This difference
augurs well with the instructor's observation power (Table 2).

Table 1. Difference in Pre and Post Video scores

 Mean N Std. Deviation

PAIR 1 Student Pre-Video 8.2195 41 1.50851
Student Post-Video 7.3171 41 1.23367

PAIR 2 Tutor Pre-Video 8.1220 41 1.77757
Tutor Post-Video 7.7073 41 1.41852

 

Table 2. The difference in the scores between students and tutors. Student's scores were
significant (p<0.05)

 

 

Paired Difference

t df
 

Sig. (2-
Tailed)Mean Std.

Deviation

95% Confidence Interval
of the difference
Lower Upper

PAIR 1 Student Pre-Video 0.90244 0.91665 0.61311 1.19177 6.304 40 0.000Student Post Video

PAIR 2 Tutor Pre-Video 0.41463 1.39599 -0.02599 0.85526 1.902 40 0.064Tutor Post-Video
 

When comparing the pre-video scores of the students' self-assessment vs the tutors' pre-video assessment, there was
no significant difference. There was no difference similarly while comparing their post-video scores either (Table 3).
The lack of difference indicates that the third-year medical students were as good at self-assessment of their BLS
skills as were the tutors.

 

Table 3. Comparison between Student and Tutors pre and post video scores. Both the scores
were not significant (p > 0.05)

 

  t df Sig. (2-tailed)
Student Pre-Video
Vs
Tutor Pre-Video

Equal variances
assumed 0.268 80 0.789
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Student Post-Video
Vs
Tutor Post-Video

Equal variances
assumed -1.329 80 0.188

 

We found a correlation between student self-assessment scores and also tutor assessment scores. Intra-class
Correlation (at 95% Confidence Interval) between student pre-video and post- video scores was 0.779 (range 0.622
to 0.876) and was significant. Intra-class Correlation (at 95% Confidence Interval) between Faculty pre and post
video scores was 0.623 (range 0.393 to 0.780) and was significant (though the range is extensive). Analysis of the
discrepancy among self-assessment and tutor assessment (Kim et al., 2011) will assist in identifying the actions
overlooked by medical students and their demonstrated incompetence, on which the training can be focused.

Feedback from the students was analyzed. Ninety per cent of the medical students strongly agreed that the checklist
was easy to use for self-assessment. All agreed that watching the video recording of their skill performance helped
them identify the errors better. Only 29% of them felt nervous when their skill performance was being video-
graphed. Sixty-eight per cent felt comfortable about the video recording. All agreed that the feedback from the
instructor’s post-video was effective in their learning of BLS skills. Eighty per cent of the students felt strongly that
this form of self-assessment could be used for learning other clinical skills.

Discussion

Assessment drives learning. Self-assessment in medical education helps develop medical students’ capabilities,
knowledge, values, and skills, thus building a base to foster lifetime learning. Self-assessment  (Motycka et al., 2010)
is defined as a process that empowers students to employ ascertained criteria to assess and reflect upon their learning
to recognise domains of improvement and proficiency.

Andrade (Andrade and Du, 2007) explains self-assessment as a process of developmental evaluation throughout
which students ponder on and appraise the character of their work and learning, assess the extent to which they
reflect the declared objectives or benchmarks explicitly, recognise strengths or deficiencies in their performance and
improve respectively. According to Weiss et al., (Weiss et al., 2005) self-assessment is a ‘‘process’’ intended to
permit an individual to obtain information about his/her performance and analyse it with the objectives and/or the
benchmarks for his/her work.

Studies (Sargeant et al., 2008; Eva and Regehr, 2011) have shown that medical students and junior doctors possess
inadequate self-assessment capabilities and state that the determinants that impact informed self-assessment are
complicated. In the particular setting of the self-assessment of practical skills (Evans, Leeson and Petrie, 2007),
prevailing evidence proposes that healthcare trainees’ self-assessments are unreliable when compared with standard
assessment of work.

Several researchers (Zick, Granieri and Makoul, 2007) have assessed the effectiveness of video analysis in the self-
assessment of clinical and/or communication skills. Moreover, the video-recording of student work in the healthcare
fields has been appraised as a tool to enhance the quality of self-assessment. Video-recording has been employed for
educational purposes in numerous healthcare professions including physical therapy, nursing, medicine, and surgery
with mixed outcomes.

In a study by Ward et al., (Ward et al., 2003) laparoscopic Nissen fundoplication performed in a pig by 26 senior
surgical residents were video recorded. Using two scoring systems, the experts rated the videos. The surgical
residents assessed their performance immediately following the laparoscopic Nissen fundoplication, after self-
observation of the video of their performance, and eventually after reviewing videos of the four "benchmark"
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performances. The inter-rater reliability of the experts was 0.66 (intra-class correlation coefficient). Initial
comparison of the experts' and the surgical residents' self-evaluations showed a moderate correlation (r = 0.50, P
<0.01). The correlation significantly increased after the surgical residents reviewed the video of their own
performance to r = 0.63 (Delta r = 0.13, P <0.01). However, after a review of the benchmarks, there was no change
in the correlation. Reviewing their own performance on video improved the surgical residents' ability to self-assess.
Similar results were observed in our study.

Video-assisted self-assessment has been used in the learning of Basic life support skills too. Vnuk et al., (Vnuk,
Owen and Plummer, 2006) used video review in his study of 95 students in BLS training. The student's evaluations
did not correlate with the expert assessments either before or after video analysis.

Sadosty et al., (Sadosty et al., 2011) used videotaped simulations in her study of 17 postgraduate emergency
medicine (EM) residents. The EM residents reviewed their skills in a case before and after watching the video of
their own performance. These evaluations were then correlated to faculty assessment reports. The video analysis did
not increase the correlation of the EM resident scores to those of the faculty evaluators.

Ozcakar et al., (Ozcakar et al., 2009) mentioned one of the limitations of his research on history taking and
communication skills was that the evaluators were not blinded to the participants. This limitation can affect the
validity of the results, even if steps were taken to reduce the potential bias with a well-defined and stringent rating
criterion.

Video-recording presented a unique opportunity for the third-year medical students to witness his/her performance,
and its advantage was additionally amplified by the comments of the instructors as seen in our study. Although
video-recording performs an essential role in learning, it may additionally create some difficulties. One of these
deficiencies is the distress perceived by medical students. A few researchers (Nilsen and Baerheim, 2005) observed
that students perceive anxiousness and oppose video recordings. Some studies (Mar and Isaacs, 1992) observed that
students needed to perform more than one video-recording. In our study, only 29% of the students felt nervous about
videotaping their performance. The majority felt quite comfortable about recording their performance.

One of the limitations of our study was that the students were not formally taught in the technique of self-
assessment. This lack of self-assessment skills could have led to the students over-rating themselves before watching
their performance on the video-recording. Though a significant disparity was observed in the student self-assessment
scores before watching the video and after, this should be tested on a larger sample of participants ideally.

Conclusion

Continuous self-assessment of knowledge and skills is quintessential for physicians. Self-assessment competency at
the start of postgraduate training is undoubtedly connected with the active involvement in targeted procedure course
during medical school and the numerous procedures done as a medical student. Formal training in self-assessment
technique should start during a student's medical school (undergraduate medical education), with the expectation
that complete proficiency in self-assessment is accomplished during postgraduate medical training and maintained
after graduation through continuing medical education.

This study highlights issues which may significantly influence the use of video playback in self-assessment. It has
identified a potentially efficient and feasible method for developing self-assessment accuracy regarding clinical
skills. Additional study is required for more number of participants and testing a broad range of clinical skills with
increasing complexity before we can pronounce that this method of self-assessment is useful for medical students.
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Take Home Messages

Self-assessment is a vital instrument for lifelong medical education. A video-based self-assessment method is a valid
tool in skill training of undergraduate medical students. Simulation-based performance of clinical skills contributes
to practice-based learning.
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