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Introduction1

Evaluation is an inseparable part of the 

education process and student assessment is 

one of the main subjects of evaluation among 

the bases of academic education (1, 2). 

Assessment can reinforce the students’ 

intrinsic motivation to learn and inspire them 

to set higher standards for themselves (3). 

Besides, the public needs to be assured that 

the graduates have the necessary professional 

qualifications and the required skills for 
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performing their professional duties (1, 4). 

Assessment is a method of protecting the 

public by identifying incompetent physicians 

(4). With respect to this issue, as well as due 

to the complexity of the concepts, the 

plurality and the diversity of educational 

objectives and the critical tasks that students 

ought to perform in their profession, student 

assessment plays a major role in the course of 

medical education (1). 

Over the past decade, medical schools have 

taken great and new efforts to provide 

accurate and reliable methods to assess the 

knowledge, behavior and professional 

characteristics of the medical students (4). In 

selecting the appropriate assessment 

instruments, it is essential to consider what 

educational objectives and learning domains 
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are. In this vein, Ven der Veluten (2002) 

added some efficient assessment techniques 

for each of stage of the Miller’s level 

pyramid. The Learning Levels of Miller’s 

pyramid and the suggested assessment tools 

for each one _from bottom to top_ are: 

“Know” (written questions), “Know How” 

(written questions), “Show How” (OSCE), 

“Does” (Portfolio, Logbook, Peer review, 

DOPS) (1, 5). Hence, it is obvious that work-

based assessments or Performance tests are 

best suited to assess the highest level of the 

pyramid - “Does” (5, 6). In other words, to 

gather data regarding the students' 

performance in its real practice, we need 

performance tests (7).  Performance tests 

evaluate the learning processes and products 

directly. In fact, these types of tests deal with 

skills and assess the educational objectives in 

a direct manner (7-9). Currently, there are 

various performance tests and work-based 

assessments that each, regarding its 

limitations and advantages, can be applied in 

different fields. Direct Observation of 

Procedural Skills (DOPS) is a performance 

test which focuses on evaluating the “Does” 

field by observing the trainee in the real 

workplace setting. The DOPS test is a 

structured rating scale for assessing and 

providing feedback on practical procedures. 

The student is observed directly by an expert 

examiner in a few real encounters that last for 

about 15-25 minutes. Direct observation of 

the procedural skills is practical and easy to 

use. This technique permits feedback based 

on the students' real performances; hence, it 

can be used as a method for improving the 

students' performance. Trainees generally 

welcome the opportunity to be observed by 

someone who is more experienced than them 

and it gives them immediate feedback (5, 10, 

11). The DOPS test has been mainly used to 

assess the procedural skills of the graduates 

of medicine or surgical residents (12, 13), 

and simultaneously it can be applied to 

nursing or any other health care careers (10).  

As one of the most important goals of nursing 

education is the improvement of the practical 

skills of the nursing students in order to equip 

them with the qualities and qualifications of a 

graduate nurse, it is imperative to evaluate 

the student performance with valid, reliable, 

and objective scales like DOPS, OSCE and 

portfolio (14). Despite this, the findings of 

several studies have shown that one of the 

major problems in the clinical assessment of 

nursing students is the lack of consistency, 

because many traditional strategies of clinical 

assessment are based on the unstructured and 

experimental observation of student 

performance by the instructor, which runs the 

risk of observer bias. Therefore, the quality 

of students’ assessment by the professors has 

been permanently viewed with skepticism 

(15-18). For example, students participating 

in the qualitative study of Calman et al., 

(2002) had little confidence in the methods 

that were utilized to assess their clinical 

competence. They claimed that insufficient 

attention was paid to practical skills and they 

were also concerned regarding the way their 

major nursing skills were assessed (15).  

With respect to these problems and according 

to the complexity of the technical nursing 

skills in Intensive Care Units, the assessment 

of the students’ performance in these clinical 

settings requires an objective work-based 

assessment. The aim of this study is to 

evaluate the nursing students’ performance in 

performing some common procedures of the 

Intensive Care Units by a performance test 

termed DOPS. Also, the paper describes the 

process of developing the DOPS test and 

determines its validity, reliability and 

acceptability. 

 

Methods 
 

This is a cross-sectional study to evaluate the 

nursing students’ procedural skills in the ICU 

and Intensive Care Units open heart 

(ICUOH). This study was conducted in the 

hospitals of the Tehran University of Medical 

Sciences. The subjects of the study were the 

nursing students in their internship course, 

during the seventh educational semester. The 

sample size was 38, which consisted of all 

the students in the seventh semester. The 

procedural skills were assessed by DOPS. To 

achieve this, special procedures that the 
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students were supposed to have learned in the 

critical care setting, were determined. These 

procedures consisted of gavage, CVP 

measurement, suctioning of ETT or 

tracheostomy and arterial line irrigation. The 

DOPS test was developed by reviewing the 

related literatures and other related tools. Its 

validity was determined by computing the 

Content Validity Ratio (CVR) and the 

Content Validity Index (CVI), based on the 

experts’ ratings. Then, each student was 

evaluated by virtue of two different 

procedures employing the DOPS test, at least 

twice. The Cronbach Alpha Coefficient 

(method) was used to determine the 

reliability of the DOPS. We also identified 

the instructors and the students’ satisfaction 

with the DOPS test, by a 0-10 centimeter 

Visual Analogue Scale (VAS).  

 

Results 
 

This study was analyzed in multi-dimensions. 

The CVR is an item statistic that is useful in 

rejecting or approving specific items in an 

assessment tool. To achieve this, all the 

expert panelists were asked to rate each of the 

items in a continuum of “essential”, “useful 

but not essential” and “not necessary”. The 

responses from all the panelists were pooled 

together and the number indicating 

“essential” for each item was determined. 

According to the CVR calculation formula 

and the Lawshe Minimal Values of the CVR 

Table, all the items of the DOPS tool were 

necessary and important  at a  significance 

level of P<0.05 (when the number of 

panelists are 13, CVR should be at least 0.54) 

(Table 1).     

After identifying the CVR and deciding 

whether the content domain is adequately 

represented by the items, the Item-Content 

Validity Index (I-CVI) and the Scale-Content 

Validity Index (S-CVI) were calculated. To 

accomplish this, the experts were asked to 

rate each item based on relevance, clarity and 

simplicity on a four-point scale. The result of 

the CVI calculation formula showed that the 

I-CVI of all the items was greater than 0.7 

and the S-CVI was equal to 0.94 (Table 2).    

The Alpha Cronbach showed high reliability 

of the DOPS test in evaluating the special 

procedures in both clinical settings (ICU, 

α=0.87; ICUOH, α=0.92) (Table 3).   

The acceptability of the DOPS test and the 

satisfaction of the instructors and students 

with the DOPS test were determined with 

means of 8.87 and 8.18, respectively. None 

of the respondents were unsatisfied (Table 4). 

The DOPS test scores for evaluating the 

students’ skills in performing special 

procedures were considerable. The majority 

of the students showed good performance and 

their scores were generally between 17 and 

20. No failure scores (below 10) were 

recorded (Table 5). 

 

Discussion 
 

The evaluation of clinical competency is a 

complex and difficult task in medical 

education because many of educational 

objectives are psychomotor. There are many 

challenges in the assessment of the clinical 

performance of the students of medicine and 

other health-related disciplines. Commonly, 

Table 1. Content Validity Ratio of the DOPS test 

CVR 
Evaluated Character 

Item 

necessity  

1 Preparation of patient, equipments, environment Item1 

1 Communicate with patient and explain the procedure Item2 

1 Clean or aseptic technique Item3 

1 Correct technique and meet standards Item4 

1 Correct sequence  Item5 

1 Collect equipments and tidy patient Item6 

1                          Scale Content Validity Ration 
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the traditional student assessment methods 

are based on unstructured teachers’ 

observation, oral tests and teachers’ opinions, 

which produce unreliable, invalid and 

subjective evaluations. Dissatisfaction with 

such assessment methods and improvement 

in the evaluation techniques have led to new 

efforts to provide accurate, reliable and valid 

assessments of students’ competencies (17). 

The OSCE, mini-CEX, DOPS are some of 

the assessment methods for performance 

evaluation in the psychomotor educational 

domains.  

In this study, we applied the DOPS test to 

evaluate the procedural skills of the nursing 

students according to the agreement of all the 

expert panelists. The DOPS test is suitable 

for the evaluation of the “Does” level of 

Miller’s pyramid (5, 10). Several authors 

comment on the lack of rigorous testing of 

the procedural skills, but DOPS is an 

instrument typically used to assess the 

procedural skills of the doctors at any level 

(18). The DOPS test is one of the new 

assessments being piloted in the UK as part 

of the new “Foundation Program” for 

medical graduates in the first two years (12). 

Also, the Australian College of Physicians 

has applied the DOPS test as part of the 

Professional Standards Program since 1994 

(13). DOPS is an instrument used most 

prevalently to test the surgical residents, but 

in recent years some authors have suggested 

that it can also be applied to the junior 

doctors to assess their general performance 

and that of Nursing, Midwifery and other 

disciplines (10, 12). All the methods of 

assessment have strengths as well as intrinsic 

flaws. While selecting a method, some 

features need to be considered. Van der 

Vleuten describes five criteria for 

determining the usefulness of a particular 

method of assessment: reliability, validity, 

impact on learning, acceptability to learners 

and faculty and costs (1, 4, 19). Content 

validity, as one of the most important criteria, 

is representative of the content and depends 

on the adequacy of a specified domain of 

Table 2. Content Validity Index of the DOPS test 

CVI 
Evaluated Character Item 

clarity simplicity relevancy 

0.92 1 1 Preparation of patient, equipments, environment Item1 

1 1 1 Communicate with patient and explain the procedure Item2 

1 1 1 Clean or aseptic technique Item3 

0.92 0.85 1 Correct technique Item4 

0.92 0.92 1 Correct sequence Item5 

1 1 0.92 Collect equipments and tidy patient Item6 

0.94 Scale Content Validity Index 

 

Table 3. Reliability of the DOPS test 

Clinical Setting 
Procedure 

ICUOH ICU 

---- 0.82 Suctioning 

---- 0.83 Gavage 

0.82 ---- Arterial line irrigation 

0.92 ---- CVP measurement 

0.92 0.87 Scale Reliability 

 

Table 4. Satisfaction with the DOPS test 

Satisfaction 

mean±SD 
Minimum 

Score 

Maximum 

Score 
Group Satisfied 

7-10 

Moderate 

Satisfaction 

4-6 

Unsatisfied 

0-3 

87.5% 12.5% 0% 8.87±1.64 5 10 Instructors 

78.94% 21.6% 0% 8.18±1.62 4 10 Students 
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content that is sampled (20). When a new 

scale is developed, researchers are expected 

to provide extensive information regarding its 

validity and reliability. The content validity 

of an instrument is obtained from some 

sources. The CVR and CVI are quantitative 

approaches to determine the content validity 

and nursing researchers use this method most 

extensively (21). In this study we too applied 

this approach. According to the results and 

based on the Lawshe minimal values of CVR, 

when expert panelists are 13, the minimum 

acceptable CVR is 0.54 (22). Table 1 shows 

that all the items in the DOPS test in this 

study had CVR=1, and that all the items were 

essential to evaluate the special procedural 

skills of the nursing students in the critical 

care settings at a significance level of p0.05.  

After the items were identified for inclusion 

in the final form, the content validity index 

was computed for each item and scale totally. 

Researchers use the I-CVI information to 

guide them in revising, deleting or 

substituting the items (21). The items that 

have CVI over 0.79 remained unchanged, 

whereas those with CVI=0.79-0.70 need to be 

revised, and the ones with CVI less than 0.70 

need to be omitted (23). Based on these 

findings, the I-CVI was over 0.79 for all of 

the items in this study. Many authors have 

indicated that an S-CVI of 0.80 or more is 

acceptable (24). This was equal to 0.94 and 

the validity of the DOPS test was confirmed 

as well.     

The Reliability of an instrument is another 

useful criterion. Reliability refers to the 

accuracy of the results, which implies results 

stability, consistency and reproducibility (8). 

As the second objective to determine the 

DOPS reliability, we applied the test to each 

of the students and then calculated the 

Cronbach Coefficient. Results showed 

α0.80 for all procedures, which confirms a 

high reliability.    

Although there is little evidence regarding the 

design and the application of DOPS and 

further studies are warranted, the Royal 

College of Physicians, which has developed a 

DOPS instrument for the Foundation 

Program, anticipates that it will be found to 

be a highly valid and reliable instrument (25, 

26).  

Van der Vleuten believes the stakeholders’ 

acceptability of an instrument is a criterion 

for good assessment (27). Researches 

regarding the acceptability of DOPS are 

rather few in number; however, they appear 

to be acceptable to both the learners and 

examiners (26). There are several methods of 

reviewing the acceptability of an instrument 

from the perspective of both the examinees 

and the examiners, like the satisfaction 

dimension. In the present study, we examined 

the instructors’ and the students’ satisfaction 

levels with the DOPS test by employing the 

Visual Analogue Scale (VAS). The mean 

score of satisfaction in both groups was more 

than 8 and the majority of stakeholders were 

satisfied with this clinical assessment 

method.    

Scores of the DOPS tests that were 

performed to evaluate the students’ 

performance in performing special 

procedures demonstrated good performance 

of the students with a mean score above 17 

(A score) for all the procedures. There were 

no points of failure in four procedures.   

Based on the findings, the DOPS test can be 

applied as an objective assessment method to 

evaluate the students’ procedural skills. 

Table 5. Evaluation of students’ performance in doing special procedures 

Student Performance 

mean±SD Procedure 
Clinical 

Setting Good 

17-20 

Moderate 

14-16 

Poor 

10-13 

Unaccepted 

0-9 

71.1% 26.3% 2.6% 0% 17.78±1.5 Suctioning 
ICU 

76.3% 23.7% 0% 0% 18.54±1.4 Gavage 

81.6% 18.4% 0% 0% 18.43±1.6 Arterial line irrigation 
ICUOH 

68.4% 21.1% 0% 0% 17.94±2.2 CVP measurement 
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However, further studies on the other 

procedures and different clinical settings are 

warranted. Although the results illustrated 

good performance of the students in 

performing the procedures, for a more 

accurate and precise assessment of clinical 

competency it is suggested that the DOPS 

test be blended with the other clinical 

assessment techniques. As a matter of fact, 

multiple informational resources are 

necessary to be able to cover all the aspects 

of clinical competencies. 
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