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Abstract

Direct Observation of Procedural Skills (DOPS) is a widely used assessment technique in health professions education, measuring students’
proficiency with clinical procedures. It is effective in fostering skill acquisition, enhancing feedback, and ensuring patient safety. DOPS consists
of structured assessment, real-time observation, immediate feedback, and a standardized evaluation process. It offers several benefits for health
profession education, including authentic assessment, formative assessment, standardized evaluation, and a focus on patient safety. However, DOPS
has its challenges, including resource-intensive implementation, inter-rater reliability, feedback subjectivity, and integration with the curriculum.
It requires sufficient resources, such as qualified assessors, time allotments, and appropriate clinical settings. To minimize inter-rater variability,
assessors should participate in adequate training and calibration sessions. Additionally, feedback subjectivity can be addressed by providing precise
instructions and rubrics and conducting regular feedback training to improve consistency. Overall, DOPS is a valuable tool for health professions
education, providing a standardized and accurate way to evaluate students’ procedural skills. In this review, I discussed how DOPS supports the
growth of skilled healthcare professionals across various disciplines, including medicine, dentistry, pharmacy, nursing, and allied health sciences,

which includes an evidence-based discussion on reliability, validity, educational impact, acceptance, feasibility, and fidelity, respectively.
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Introduction

The assessment of clinical competence among various health-
care professionals (physicians, nurses, pharmacists, dentists and
others) at the workplace emphasizes the importance of adapting
Miller’s framework [1] into Health Professions Education (HPE) and
practice. Assessing a candidate’s actual professional practice in the
workplace is done through Workplace-Based Assessment (WPBA),
which utilizes various assessment tools [2]. Traditional assessment
methods are having limitations to evaluate a trainees’ actual prac-
tice, which is why there is a growing interest in an authentic WPBA
[3]. WPBA can be categorized into two groups: observation-based
and evidence accumulation-based [4]. Observation-based WPBA
includes single encounter assessments such as Mini-Clinical Eval-
uation Exercise (miniCEX), Case-Based Discussion (CbD), Direct

Observation of Procedural Skills (DOPS), and multiple observation
assessments such as peer assessment and patient surveys, which
are also known as Multisource Feedback (MSF). Evidence accu-
mulation-based WPBA includes logbooks and portfolios [5]. DOPS
is a systematic method of WPBA which captivated the interest of
healthcare professionals and practitioners, where a supervisor ob-
serves a trainee performing a task in their everyday work environ-
ment and provides feedback of their performance [6]. It is a valu-
able tool for assessing practical skills and competencies in health
professions [7]. It provides learners with immediate feedback of
their performance, enhances learning and growth, and helps them
identify their strengths and weaknesses [8]. However, it has some
limitations and challenges that should be considered when imple-
menting it [9]. To ensure its effective implementation, adequate
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training and resources should be provided to both clinical supervi-
sors and learners, clear and specific assessment criteria should be
developed, and DOPS assessments should be integrated into HPE
programs [10].

Methodology

Initially I have selected DOPS as an assessment tool, after that I
applied a systematic search strategy to look for the scope of DOPS
and its application in health professions practice. I comprehensive-
ly used a set of terms “DOPS OR Direct Observation of Procedural
Skills”, “DOPS AND Medicine OR Dental OR Nursing OR Pharmacy”
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to search for literature. Studies were retrieved from selected da-
tabases of scientific literature such as Elsevier, Springer, Google
Scholar, PubMed, and Scopus respectively. The content presented
covers HPE disciplines (medicine, dentistry, nursing, pharmacy,
and allied health sciences) and used DOPS assessment tool. The
studies were arranged in a chronological order and considered for
the reviewing study findings. All duplicate studies were eliminated,
and the remainder number of article titles were further selected
based on the content of the abstracts and organised the full-text
available articles into relevant disciplines (Figure 1).

Nursing

DOPS

(Direct
Obsarvation
of Procedural

Skills)

Figure 1: Adaptability of DOPS into various disciplines of Health Professions Education (HPE).

Evidence-based discussion

Based on the above literature search, I have critically reviewed
the effectiveness of the WPBA assessment tool can be verified
based on the structured criteria of Utility index proposed by van
der Vleuten, the criteria include reliability to check the consistency
and reproducibility (Cronbach’s alpha > 0. 70), validity is to deter-
mine the accuracy of the intended measurement, educational im-
pact to assess the effect on students learning, acceptability deter-
mines the considerations from different stake holders, feasibility is
to understand the practicality, fidelity measures degree of usability
[11]. The summary of the selected studies under each criterion was
discussed in this assignment.

Medical Education

The residents’ knowledge and surgical skills significantly im-
proved after the training program. DOPS assessment evaluated
Postpartum Tubal Sterilization (PPTS) training program efficacy
in Ob/Gyn residents with a minilaparotomy approach, an Intra-
class Correlation Coefficient (ICC) of given DOPS score between
two experts reported as 0.834 indicating its reliability [12]. DOPS
supported colonoscopy competency assessment tool across 279
training units, 10,749 DOPS for 1,199 trainees were created an

acceptable reliability threshold (G>0.7) was achieved with three
assessors [13]. Formative gastroscopy DOPS assessments of 987
trainees under three distinct groups “pre-procedure”,
and “post-procedure non-technical”, the combination of assess-
ments from three assessors achieved reliability threshold of gen-
eralisability coefficients (G>0.7). This study suggests that DOPS
assessment should be incorporated into the training of gastroscopy
trainees to improve their performance and ensure patient safety
[14]. A study conducted on 37 medical students from European
Universities explored the usability of DOPS to assess the laparo-
scopic skills. The Cronbach’s alpha was 0.819 for the total of the
37 trainees and 0.806 and 0.839 for the A- and B- subgroups, re-
spectively, and the reliability scores were interpreted as well ac-
cepted (>0.8) [15]. DOPS also used to grade trainees performing
ultrasound-guided regional anesthesia (UGRA), and each anesthe-
tist performed four UGRA procedures that were assessed by two
independent raters using the DOPS assessment tool. The inter-rater
reliability of the DOPS assessment tool for UGRA was found to be
excellent, with an ICC of 0.91 (95% confidence interval [CI]: 0.85-
0.95). The intra-rater reliability of the DOPS assessment tool was
also found to be excellent, with ICCs ranging from 0.88 to 0.95 (95%
CI: 0.77-0.98). The use of this tool may help to improve the quality

technical”,

American Journal of Biomedical Science & Research 420



Am ] Biomed Sci & Res

and safety of UGRA procedures by identifying areas for improve-
ment in anesthetists’ procedural skills. While the assessment has
good test-retest reliability (ICC=0.85), scores correlated only mod-
estly with performance of colonoscopy in the clinical setting, and
assessors were not blinded to endoscopists’ skill level [16]. The
Joint Advisory Committee on GI Endoscopy’s Direct Observation of
Procedure (JAG-DOPS) Assessment Too has been formally integrat-
ed into training and credentialing guidelines in the United Kingdom
for the competency assessment of colonoscopy skills. The tool has
achieved reliability in various study designs such as 2 cases and 2
assessors (G=0.81), 1 case and 1 assessor (G=0.65) and 3 cases and
4 assessors (G=0.90) respectively [17]. Another study supported
the use of DOPS as one of the reliable assessment tools for the high-
stake assessment of gastrointestinal endoscopy competency due to
its high relative reliability G=0.81 [18].

DOPS scores significantly improved neonatal procedural skills
[19]. DOPS validated for measuring the effectiveness of a simula-
tion-based workshop in improving advanced neonatal procedural
skills. The validity and reliability of the DOPS in audiology showed
good content validity, the ICC for inter-rater reliability was 0.88,
and the ICC for intra-rater reliability was 0.92. The study findings
suggest that the DOPS tool is a valid and reliable assessment tool
for evaluating procedural skills in audiology [20]. The excellent in-
ter-rater reliability (weighted kappa=0.93) and high internal con-
sistency (Cronbach’s alpha=0.93) of DOPS concluded that it is a use-
ful method for evaluating the competency of trainees in pediatric
colonoscopy [21]. The DOPS tool was adapted to suit the specific
procedures performed by podiatrists. Inter-rater reliability was es-
tablished by comparing the scores of two independent assessors.
The study concluded that the adapted DOPS tool is a feasible and
reliable tool for assessing procedural skills in podiatry [22]. DOPS
assessments have the potential to be a valuable tool in the train-
ing of histopathology trainees, but the effective implementation of
this assessment method requires careful consideration of the chal-
lenges and barriers identified by trainers such as clear assessment
criteria and guidelines, the use of standardized assessment forms,
and the provision of regular feedback to trainees [23]. The DOPS
tool is a valuable addition to the training and assessment of trainees
in flexible sigmoidoscopy, providing more accurate and objective
assessments of trainees’ performance, which could lead to better
competence outcomes [24]. Students who received DOPS had sig-
nificantly higher accuracy in measuring prostate volume compared
to those who did not. This suggests that DOPS is an effective meth-
od to improve the accuracy of students’ measurement of prostate
volume, as well as their ability to predict treatment outcomes [25].
This prospective study evaluated the effectiveness of teaching ul-
trasound to medical students during their undergraduate medical
education using a curriculum that follows the European Federa-
tion of Societies for Ultrasound in Medicine and Biology (EFSUMB)
standards [26]. The study was conducted in a medical school in
Germany, with 156 medical students enrolled. The results showed
that the students’ knowledge and skills in ultrasound significantly
improved after attending the course, with an overall mean satisfac-
tion score of 4.6 out of 5. The study concluded that incorporating
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ultrasound into the undergraduate medical curriculum using a cur-
riculum that follows the EFSUMB standards is an effective way to
teach medical students about ultrasound and is well-received by
the students [26].

Study shows that the incorporation of VLE-based WBA in
postgraduate chemical pathology residency programs supported
with DOPS assessment is an effective way to foster teaching and
learning and improve residents’ knowledge and skills [27]. The
findings suggest that DOPS is a useful assessment tool for post-
graduate training in urology, providing a structured and objective
way of assessing procedural skills, which can help identify areas
where trainees need further training. It is recommended that DOPS
should be incorporated into postgraduate training programs in
urology [28]. A study by investigated the reliability of a portfolio
of workplace-based assessments in anesthesia training, the result
found to be consistent [5]. DOPS test is a reliable and valid tool for
evaluating the procedural skills of orthopedic residents and can be
used to improve their skills and prepare them for clinical practice
[6]. The study concluded that DOPS is a feasible, reliable, and valid
assessment tool in surgery, and recommends the implementation
of DOPS in surgical training programs to improve the quality of
surgical training and enhance patient safety [29]. Results showed
that the DOPS was found to be a useful tool for assessing trainees’
professional development and patient care, helping identify areas
for improvement and providing opportunities for feedback and
reflection. It has been well-received by trainees and supervisors
and has been found to be effective in improving patient care [30].
This study explored the perceptions of medical students on the use
of the Direct Observation of Procedural Skills (DOPS) assessment
tool in the clinical setting. The study involved focus group discus-
sions with medical students from two different medical schools,
audio-recorded, transcribed, and analyzed thematically. The results
of the study revealed that medical students had a good understand-
ing of the DOPS assessment tool, perceived it as beneficial for their
learning and development, and were generally confident in their
ability to perform procedural skills. However, some students ex-
pressed concerns about the potential for bias and subjectivity in the
assessment process. The authors suggested further research could
be conducted to address these concerns and explore the use of the
DOPS assessment tool in other healthcare professions [31].

DOPS well accepted for assessing procedural skills of medical
trainees in different specialties [32]. This pilot study findings sug-
gest that the DOPS was a feasible and practical tool for assessing
surgical skills in the General Surgery discipline [33]. DOPS is an ef-
fective training tool in ORL training and can help improve trainees’
confidence and performance [34]. The use of DOPS as formative
tests in head and neck ultrasound education is feasible and well-re-
ceived by medical students and residents. However, the limitations
of DOPS as formative tests should be addressed to maximize its
potential [35]. The study concluded that DOPS is an effective as-
sessment tool for evaluating procedural skills in anaesthesiology
postgraduate students and recommends the use of DOPS in con-
junction with other assessment tools for a comprehensive evalua-
tion of students’ performance [7]. In a study residents and faculty
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members perceived DOPS to be a useful formative assessment tool,
but there were some barriers to implementation, such as time con-
straints and a lack of resources. Additionally, some faculty mem-
bers expressed concerns about the potential misuse of DOPS. Over-
all, residents felt that DOPS had a positive impact on their learning
and skill development [36]. A study conducted on ophthalmology
interns 12 clinical procedures commonly performed by ophthal-
mology interns and was used to assess the procedural skills of 30
ophthalmology interns. The internal consistency of the DOPS tool
was found to be high. It can be used to provide objective feedback
to the interns, identify areas for improvement, and assess the effec-
tiveness of the internship program [37].

Study revealed several key factors that influence the fidelity of
DOPS, including trainee characteristics, supervisor characteristics,
workplace culture, and organizational factors. The study’s theoret-
ical model provides a framework for understanding the complex
relationships between different factors that impact the implemen-
tation of DOPS [38].

Dental Education

Due to its high level of inter-rater reliability, a study on 36 post-
graduate students and 6 faculty members in periodontology and
implantology concluded that DOPS is a reliable and efficient assess-
ment tool for the assessment. The results of the current study sug-
gest that DOPS is a suitable and useful tool in periodontology and
implantology. Students exhibit a marked improvement in their clin-
ical abilities with the corresponding encounters, and prompt facul-
ty feedback will enable them to improve their abilities. Our study
demonstrates that DOPS is an effective and promising method for
assessing clinical competencies. [39]. Peer DOPS, a validated ver-
sion of the assessment form has been selected as a peer assessment
protocol to assess the clinical performance of the peer and faculty
and also estimated the educational impact. Results revealed that
the preliminary evidence that dental students’ assessment ability
of their peers can be fostered and become closer to that of expe-
rienced faculty assessment with practice and assessment-specific
instruction [40]. An 8-years of data analysis on postgraduate dental
trainees to understand the effectiveness of the existing assessment
methods for complicated tooth extraction competency. The results
revealed that the existing assessment methods are effective, but
there is still room for improvement, particularly in providing more
detailed feedback to trainees who fail the assessments [41]. The
inclusion of DOPS in the in-training evaluation of undergraduate
dental students specializing in periodontia seems to have good ac-
ceptability and feasibility. Its usefulness will be increased by faculty
development in observation and feedback. In a pilot study on dental
students showed that DOPS was feasible and acceptable as an as-
sessment tool for dental students in India, with both students and
faculty members reporting positive experiences with DOPS. Howev-
er, there is a weakness identified included the need for more train-
ing on how to use DOPS and the need to standardize the assessment
criteria. The pilot study demonstrated that DOPS is a feasible and
acceptable assessment tool for dental students in India, but further
research is needed to determine its effectiveness in improving the
quality of dental education and to identify strategies for addressing
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the identified weaknesses [42]. A quasi-experimental design with
pre-test and post-test measures revealed that teaching orthodontic
procedural skills to BDS students using DOPS is more efficient than
teaching procedural skills the conventional way. Thirty BDS (Bach-
elor of Dental Surgery) students were split into the experimental
group and the control group at random. The outcomes revealed
that DOPS implementation significantly improved the experimental
group'’s orthodontic abilities. [43].

Nursing Education

DOPS used as an assessment tool to assess the perception of
nursing students regarding DOPS, results showed that the use of
DOPS can improve the performance of nursing students and help
them identify their strengths and weaknesses. The implementation
of DOPS requires careful planning and training of the assessors
[44]. Significant improvement in the procedural skills of nursing
students after the DOPS intervention was observed in a study. The
perception of nursing students regarding DOPS was positive, and
they considered it an effective tool for improving their procedural
skills. The satisfaction of nursing faculty with DOPS suggests that it
is a reliable tool for evaluating procedural skills. It is recommended
that nursing schools incorporate DOPS into their curriculum to en-
hance the quality of nursing education [45]. Study results showed
that nursing students who received DOPS had significantly im-
proved clinical skills, increased confidence in performing clinical
procedures, and increased satisfaction with their clinical placement
experience compared to the control group. The use of DOPS should
be considered as a standard part of nursing education programs to
improve clinical skills, confidence, and satisfaction among nursing
students. This could lead to improved patient care outcomes and
increased retention and recruitment of nursing students [46]. The
findings suggest that formative evaluation using the DOPS meth-
od can effectively enhance the practical skills of nursing students
in the ICU. Educators and instructors can utilize the DOPS method
to evaluate students’ skills and provide feedback to improve their
skills during their learning process [47].

Pharmacy Education

A study conducted to assess the influence of DOPS as a valid
and reliable tool for assessing procedural skills in pharmacy stu-
dents, establish content and face validity of the rubric, and evaluate
its inter-rater reliability. The rubric was then piloted on a group of
fourth-year pharmacy students in ambulatory care rotations, and
inter-rater reliability was assessed using a kappa statistic. Results
confirmed that the rubric was found to be a valid and reliable tool
for assessing procedural skills in pharmacy students and may be
useful in identifying areas where students require additional train-
ing and in evaluating the effectiveness of training programs [48].

Allied Health Sciences Education
Microbiology

DOPS used as an assessment tool among postgraduate students
in medical microbiology, its reliability, validity, feasibility, and ac-
ceptability. DOPS was a valid and reliable tool for assessing proce-
dural skills in medical microbiology, and the mean scores obtained
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using DOPS were significantly correlated with the scores obtained
using the checklist [49].

Radiology

The study highlights the importance of DOPS assessment meth-
od in radiology education, but its implementation requires more
time and resources. Strategies should be developed to integrate this
method into the radiology education curriculum [50].

Midwifery

In a study design, midwifery students were more satisfied with
DOPS than with the current methods (n=100, 76.7 + 12.9 and 62.6 +
14.7). The study concluded that DOPS is a more effective and satis-
factory method for evaluating midwifery students’ skills compared
to the current methods (P<0.000), and it is recommended that this
method be used more widely in midwifery education [51].

Summary

In summary, DOPS has been recognized as a reliable assessment
tool by various stake holders across HPE academic programmes,
well accepted for conducting both formative and summative evalu-
ations. Nevertheless, very limited evidence reported with respect to
the use and implementation of DOPS assessment in pharmacy and
other allied health sciences education.
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