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Abstract
Aim: Evaluation of achievement of learning objectives needs an accurate assessment program. Hence,
nursing educators should move away from the use of individual assessment methods to apply a program-
matic approach. The aim of this study was to develop a comprehensive assessment system for nursing
students in their critical care rotation based on a programmatic approach.

Methods: The population of this study was nursing students in their critical care course. The learning
objectives of the course were determined using an expert panel and classified into three categories. Suitable
assessment methods were identified for each category according to the consensus of experts. Then, the
assessment tools were designed and the content validity was established using content validity ratio (CVR)
and index (CVI). The reliability was determined by Cronbach’s alpha coefficient. The satisfaction of the
participants was investigated using a questionnaire.

Results: According to the findings, all items of the assessment system had a high CVR (P < 0.05) and CVI
ranged 0.93–0.97. The alpha coefficient of the whole system was more than 0.90 and for subsystems ranged
0.72–0.96. The findings showed that 87.5% of the instructors and 89.47% of students believed that the new
assessment system had a positive impact on learning. In addition, the majority of them were satisfied with
the new assessment system.

Conclusion: A programmatic approach should be used for effective evaluation of clinical performance of
nursing students in critical care settings because of high validity and reliability, multidimensionality, positive
educational impact, and acceptability.
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INTRODUCTION

Along with the current global reform in health profes-
sions’ education, student assessment also needs to be
changed with more emphasis on learning outcomes and
skill training (Wass, Mcgibbon, & Van der Veleuten,
2001).

Learning in clinical settings is less structured than
preclinical learning, so there are particular challenges to
overcome in developing an effective assessment program
for clinical settings (Driessen, Tartwijk, Govaerts,
Teunissen, & Van Der Vleuten, 2012). Because of the
complexity of the educational objectives and the plural-
ity of the tasks and skills that medical and nursing
students must learn and perform during their clinical
education, institutions have the responsibility to provide
a comprehensive and valid assessment system to dem-
onstrate adequate acquisition of those objectives.

Assessing clinical performance of nursing students
continues to be challenging. In nursing education, there
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are multiple complex clinical skills and tasks that
nursing students encounter and have to be competent in
them. As a result, it is difficult to assess students’ ability
to carry out all aspects of such tasks (Calman, Watson,
Norman, Refern, & Murrells, 2002; Dolan, 2003).

Clinical assessment of nursing students has tradition-
ally been based on unstructured and empiric observation
of students’ performance by a clinical preceptor and
has been permanently in doubt because it is subjective,
thus running the risk of unfairness and observer bias
(Calman et al., 2002; Dolan, 2003; Karayurt, Mert, &
Beser, 2008; Norman, Watson, Murrells, Calman, &
Redfern, 2002). In a study in Scotland, all nursing stu-
dents believed that their clinical assessment was open to
bias and that how they were assessed depended on the
assessor’s personality. Poor agreement between assessors
and insufficient attention to psychomotor skills were
some complaints of students regarding their assessment
process (Calman et al., 2002). The findings of some
other studies have shown that most nursing students
are dissatisfied with clinical performance assessment
tools and methods with little confidence in their results
(Alavi, Irajpour, & Abedi, 2007; Baraz Pordaniani,
Fereidooni Moghadam, & Loorizade, 2008; Davis,
Ponnamperuma, & Ker, 2009; Imanipour & Jalili,
2012; Wishnia, Yancy, Silva, & Kern-Manwaring,
2002).

In an attempt to overcome this problem, many insti-
tutions and educators have tried to improve their clinical
assessment methods. The first endeavors were focused
on replacing their assessment methods with more reli-
able ones such as the Objective Structured Clinical
Examination (OSCE), portfolio, logbook, and 360-
Degree scale instead of unplanned subjective methods.
Although it was a great effort, each of these methods has
specific implications with strengths and weaknesses,
whereas clinical performance cannot be broken down
into simple parts and should be considered as a whole.
As a result, a considerable conceptual shift has occurred
gradually in assessment approaches (Dijkstra, Van Der
Vleuten, & Schuwirth, 2010; Schuwirth & Van
Der Vleuten, 2011; Van Der Vleuten & Schuwirth,
2005). Viewing assessment as a method for improve-
ment and learning instead of viewing it as only a tool for
accountability is the most important change that
occurred in thinking about assessment (Norcini et al.,
2011; Schuwirth & Van Der Vleuten, 2011; Van der
Vleuten et al., 2012). In traditional assessment pro-
grams, clinical performance is usually evaluated using
only a single assessment method. However, it is difficult
to make a valid and reliable judgment about students’

performance without having a comprehensive assess-
ment system that is aligned with the education program.
Thus, nursing educators need to move away from using
individual assessment methods for each competence.
The programmatic approach has been proposed as a
result of this need and has originated from a holistic
perspective on assessment (Dijkstra et al., 2010). In this
approach, traditional methods of assessment are not just
replaced by the modern ones. The central distinction is
that in programmatic assessment a whole picture of
students’ performance can be obtained by a systematic
approach that contains a careful selection of assessment
methods, combination of different sources of data,
design of organization systems, and formulation of the
rules (Schuwirth & Van Der Vleuten, 2011).

Although there are various methods that have been
used to measure students’ clinical performance (Norcini
& Burch, 2007), nursing educators need a comprehen-
sive and effective assessment system of clinical perfor-
mance in nursing. With regard to this need and current
dissatisfaction with existing assessment methods in
nursing education, and according to the complexity of
nursing skills in critical care settings, a programmatic
approach that uses multiple informational resources and
various methods intertwined with the educational cur-
riculum is required to make a comprehensive decision
about students’ clinical performance. Therefore, the aim
of this study was to develop a comprehensive clinical
assessment system for nursing students in intensive care
settings with a programmatic approach and measure its
validity, reliability, and educational impact as well as the
stakeholders’ satisfaction with the process and results.

METHODS

Study design
This study was conducted to design a comprehensive
assessment system to evaluate clinical performance of
nursing students in their intensive care rotation. The
methodology was approved by the research committee
of the educational development center and institutional
review board of the research deputy of the university
that the authors belong to. In addition, the ethics review
board approved it for ethical considerations. All senior
nursing students participating in the intensive care
internship course in spring semester 2013 comprised the
study population. The intensive care course in the 4 year
degree program for undergraduate nursing education is
provided in the last semester. This training course is
done in a clinical setting consisting of the coronary care
unit (CCU), intensive care unit (ICU), and intensive care
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unit for open heart surgery (ICUOH). Students learn the
theoretical concepts and basic relevant knowledge
before entrance to the clinical setting. They are supposed
to train in basic and advanced care of critical patients.

Steps of the study
The project was conducted in multiple steps. The first
step was to determine the educational objectives based
on the nursing curriculum, besides the opinion of
instructors and nurses with clinical experience in critical
care. After determining all educational objectives,
they were divided into three categories of cognitive
knowledge, clinical skills, and professional behavior
(Table 1).

In the second step, a list of appropriate assessment
methods for each category was provided according to the
current medical education published work such as oral
and written examinations, Mini-Clinical Evaluation
Exercise, 360 degree, portfolio, clinical work sampling
(CWS), global rating, OSCE, direct observation proce-
dural skill (DOPS), and log book (Amin & Eng, 2006;
Amin, Seng, & Eng, 2006; Dent & Harden, 2005;
Epstein, 2007; Nitko, 2001; Norcini & Burch, 2007;
Shahid, 2011; Swandwich, 2010) to decide which of
them is most suitable for assessment of the educational
objectives.

Step three was selection of the most appropriate
assessment method for each category based on the learn-
ing context by an expert focus group. The participants
in the expert group were five nurses of the critical care
department and five medical educationists specializing
in student assessment. At the start of the expert meeting,
a brief explanation about implications, strengths, and
weaknesses of each assessment method mentioned in
above was presented by one of the investigators. Then,
the experts were asked to weight different assessment
methods with attention to their efficiency and applica-
bility in the learning context. In round one, the first
three priorities of assessment methods in each category
were determined. In the second round, the results of the
weighting were discussed by members of the expert
group, and the most appropriate assessment method
was selected for each educational objective category
based on their consensus. Those included oral examina-
tion and CWS for cognitive knowledge and professional
behavior, respectively. To evaluate clinical skills, two
assessment methods were selected as the most appropri-
ate methods including global rating and DOPS.

Upon agreement, the new assessment system was
shaped which was a combination of oral examination,
CWS, global rating, and DOPS, and which should be
applied throughout the training course. For the next

Table 1 Educational objectives of intensive care clinical course for nursing students

Objectives

Cognitive – Sign and symptoms and nursing care of common diseases in intensive care units
– Indications and complications of drugs and nursing care in drug prescription
– Reading the cardiac rhythm and recognizing dysrhythmias
– Reading results of laboratory test and reports of diagnostic/therapeutic procedures and recognizing

abnormal results
– Principles of oxygen therapy, airway management, and cardiopulmonary resuscitation
– Medical devices in intensive care units (mechanical ventilators, defibrillators, pacemakers, monitors and

electrocardiography machine)

Psychomotor – Taking history and assessing the patients
– Patient and/or their relatives’ education
– Working with medical devices
– Special procedures, for example, endotracheal suctioning, central venous pressure measurement, internal

feeding, taking arterial blood gas
– All nursing care for critically ill patients

Professionalism – Be honest, patient, trustful, confident, and responsible
– Advocate for patients and/or their relatives and support them
– Have commitment to duties
– Work with others and have good collaboration
– Adhere to intensive care setting rules and academic regulations
– Respect patients, families, medical teams, and other staff
– Communicate with others in a good and suitable manner

M. Imanipour and M. Jalili Japan Journal of Nursing Science (2016) 13, 46–54

48 © 2015 Japan Academy of Nursing Science



step, the assessment tools were prepared. To do this,
the draft of the tool for each chosen assessment method
was developed through reviewing the relevant medical
education published work and similar tools (Amin
et al., 2006; IBTICM; Norcini & Burch, 2007; Radia-
tion Oncology Residents; RCOphth Workplace Based
Assessment; Turnbull, Macfadyen, Barneveld, &
Norman, 2000; Waltz, Strickland, & Lenz, 2005; Wass,
Mcgibbon, & Van der Veleuten, 2001; Wishnia et al.,
2002). The tools were designed in a 5 point Likert form
for coordination, with a complete explanation at the
beginning of each. The first draft of the tools was revised
several times by educational assessment experts and
then finalized.

The two subsequent steps were determining the valid-
ity and reliability of the new assessment system. After
determining content validity of the designed tools, the
new assessment system was implemented. High-quality
implementation needed some preparation. Therefore, a
number of meetings were provided for students and
their instructors in the training course who were the
study population in order to familiarize them with the
new assessment system. In these orientation meetings,
all components of the new assessment system, its impor-
tance and aims, how it would be applied, and the policy
and procedures were explained in detail. Furthermore, a
sample of assessment tools, and examinee’s and exam-
iner’s guide were given to both the students and their
instructors. Head nurses of clinical settings, faculties,
clinical supervisor, vice chancellor of education, and
dean of the nursing school attended some of these meet-
ings for more coordination and to acquire their technical
and administrative support. After preparation and ori-
entation that took place over 3 weeks, the new assess-
ment system was applied for all enrolled students in the
intensive care course for one complete semester. These
students participated in the clinical rotation and training
was done under the supervision of the instructors who
assessed the students’ clinical performance during the
course using the new assessment system. Concurrently
with implementation of the new assessment system, the
opinions of the study population were surveyed. As the
last step and after collecting all data, the reliability was
calculated.

Validity
In order to determine validity of the designed assessment
system, content validity ratio (CVR) and content valid-
ity index (CVI) were used. Some educational content
experts of critical care nursing were asked to evaluate all
items of the tools for necessity (CVR) and for being

relevant, clear, and simple (CVI). The CVR had three
categories (necessary, beneficial but not necessary, not
necessary), and each part of the CVI was divided into
four categories (i.e. completely relevant, need major
revision, need minor revision, not relevant).

Reliability
The reliability of the whole assessment system and its
components was determined after implementing the new
assessment system in one semester for all the students.
This was accomplished using the internal consistency
of items in the designed tools by Cronbach’s alpha
coefficient.

Educational impact and satisfaction of
participants
The instructors and students were surveyed using a
researcher-made questionnaire and a 10 point scale to
elicit their opinions about the new assessment system.
The questionnaire consisted of questions about the
objectivity, feasibility, learning effect, strengths, and
weaknesses of the new assessment system. Satisfaction
of the participants was assessed in three domains (0–3,
unsatisfied; 4–6, moderate satisfaction; 7–10, satisfied).

RESULTS

Study group
The participants were all bachelor nursing students in
their fourth academic year who had registered in the
critical care internship course consisting of CCU, ICU,
and ICUOH. The sample of the study was equal to the
study population (20 females and 18 males). All instruc-
tors who were responsible to train this group of students
in the clinical settings also participated in the study. All
instructors (four women and four men) had a master’s
degree in nursing with 7–20 years of clinical and educa-
tional experience in the critical care field.

Assessment system components
To evaluate the clinical performance of the students, a
comprehensive assessment system including multiple
methods was designed according to the consensus of
experts in the expert group meeting. The selected assess-
ment methods for each category of educational objec-
tives are shown in Table 2.

The method for evaluating cognitive knowledge of
students was oral examination. The examination was
structured in a form with seven subtitles (Table 2)
to ensure uniformity and full coverage of cognitive

Japan Journal of Nursing Science (2016) 13, 46–54 Nursing students performance assessment

49© 2015 Japan Academy of Nursing Science



objectives. In each clinical setting (CCU, ICU, ICUOH),
the most appropriate and specific questions under each
heading were asked and scored in a range of excellent
(5), good (4), moderate (3), poor (2), and bad (1). The
oral examination was performed once for each student
at the end of the course and lasted approximately
15 min.

To evaluate clinical skills, two assessment methods
were suggested by experts including DOPS and global
rating. The procedures of the DOPS examination in
each clinical setting were determined by consensus of
clinical nurse specialists and nursing faculties. These
consisted of some generic procedures like dressing,
blood sampling, and urinary catheterization, and two
specific-setting procedures for each setting (Table 2).

Each student had to take two DOPS examinations in
each setting with at least one specific procedure. The
DOPS examinations were performed during the course,
whenever the students themselves announced that they
were ready, and were performed according to the exist-
ing guidelines (Amin et al. 2006; Dent & Harden, 2005;
Swandwich, 2010). Each DOPS examination took place
for approximately 15 min.

Other clinical skills were assessed according to the
student’s performance throughout the course and direct/
indirect observation of the instructor using a Global
Rating Form. The scoring ranged from very good (5) to
very poor (1). These clinical skills are shown in Table 2.

The selected method to assess professional behavior
was students’ CWS. A special form was developed to

Table 2 Components of assessment system

Categories Assessment method Items of each assessment tool

Oral examination Cognitive knowledge – Drugs information
– Diseases
– Lab. Tests interpretation
– O2 therapy and airway management
– Cardiac monitoring and electrocardiography
– Cardiopulmonary resuscitation algorithm
– Equipment application

Clinical skills GRF – History taking
– Patient assessment
– Documentation/reporting
– Patient education
– Vital sign measurement
– Drug prescription
– i.v. infusion therapy
– Intake/output measurement
– Care before or after diagnostic/therapeutic procedures
– Laboratory sampling

DOPS – Preparation of patient, equipment, and environment
– Communication with patient and explanation of the procedure
– Clean or aseptic technique
– Correct technique
– Correct sequence
– Post-procedure management

CWS Professionalism – Interpersonal communication
– Respectful behavior
– Honesty
– Patient advocacy
– Trustworthiness
– Self-confidence
– Responsibility
– Team work and collaboration
– Adherence to academic and setting rules

CWS, Clinical Work Sampling; DOPS, Direct Observation of Procedural Skills; GRF, Global Rating Form.
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document the instructor’s observation of real behavior
of students through the course in a range of excellent
(5), good (4), acceptable (3), below expectation (2), and
bad (1) (Table 2).

Validity and reliability
The results of the validity assessment are shown in
Table 3. The reliability calculated by Cronbach’s alpha
coefficient are shown for the whole assessment system
and each tool in Table 4.

Educational impact and satisfaction
of participants
In the final survey, 87.5% of instructors and 89.47% of
the students believed that this approach in evaluation
had a positive educational impact on learning. They
also stated that this system can be effective in improv-
ing learning considering the opportunity to provide
feedback and hence being informative. According to
participants’ viewpoints, DOPS and structured oral
examination had the highest educational impact.
Seventy-five percent of the instructors and 76.3% of the
students believed that the assessment system had accept-
able objectivity. These values were 62.5% and 75.5%
for its feasibility, respectively.

The majority of participants were satisfied with the
new assessment system according to a 0–10 point scale.
The mean score of satisfaction was 7.66 ± 1.50 and
8.70 ± 1.82 for instructors and students, respectively.

DISCUSSION

In this study, three key points were considered and the
results were in accordance with all of them:

Multidimensional assessment system
According to the findings of several studies in assess-
ment of students’ clinical performance, using one
assessment method is not enough to perform a valid
assessment and the judgment will likely be unfair and
unreliable. For example, a qualitative study on the per-
ception of nursing students in Iran showed that students
believed that the final judgment about their clinical per-
formance should be multidimensional and cover all
aspects of clinical performance rather than focusing on
the knowledge. They believed that the assessors should
use multiple methods and sources of information (Alavi
et al., 2007).

Van der Vleuten and Schuwirth (2005) believe it is too
simplistic to think that nursing educators can provide
a comprehensive assessment by only one instrument
and that this can result in reductionism. They explained
that effective assessment requires a systemic and pro-
grammatic approch. A programmatic approch and using
several sources of information and various methods help
us to perform a high-quality assessment. Of course,
programmatic assessment is not a random selection of
various methods; rather, it is a proccess that is initiated
by determining educational objectives and that fitness to
purpose is the cornerstone of the design of a high-quality
assessment system (Dijkstra et al., 2010).

In this study, the aim was designing a comprehensive
assessment system based on a programmatic approch.
Therefore, the present authors selected a series of
various assessment methods in alignment with the edu-
cational objectives which were set a priori. The present
authors tried to develop a system with different assess-
ment methods to achieve full coverage of educational
objectives and take a full picture of the students’ clinical
performance.

Oral examination was the chosen method to assess
cognitive objectives in this study. The oral examination
is a traditional assessment method and has long-
standing application in medical education (Amin & Eng,
2006). For example, in assessment of surgery residents,

Table 3 Validity value of each assessment tool

Assessment category (assessment tool)

Content validity

CVR CVI

Cognitive knowledge (oral examination) 0.87 0.97
Clinical skills (GRF) 0.95 0.98
Procedural skills (DOPS) 1 0.94
Professionalism (CWS) 0.91 0.93

CVI, Content Validity Index; CVR, Content Validity Ratio; CWS,
Clinical Work Sampling; DOPS, Direct Observation of Procedural
Skills; GRF, Global Rating Form.

Table 4 Reliability of whole assessment system and each tool

Assessment Tools

Cronbach’s alpha coefficient

CCU ICU ICUOH

Oral examination 0.79 0.72 0.72
GRF 0.90 0.91 0.92
DOPS 0.80 0.87 0.92
CWS 0.79 0.90 0.96
Whole assessment system 0.90 0.95 0.92

CCU, coronary care unit; CWS, Clinical Work Sampling; DOPS, Direct
Observation of Procedural Skills; GRF, Global Rating Form; ICU,
intensive care unit; ICUOH, intensive care unit for open heart surgery.
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oral examinations have been used in addition to current
clinical examinations (Smith, Dollase, & Boss, 2003).

One of the common assessment methods to evaluate
“does” is global rating. Global rating is used usually to
determine quality of randomly observed behavior and
real performance of students that is rated on a Likert
scale (Amin et al., 2006). In the present authors’ study,
global rating was used to assess general clinical skills in
the real clinical settings on a 1–5 Likert scale.

For assessment of procedural skills, DOPS was the
method suggested by experts. The main goal of DOPS is
evaluation of “does” in Miller’s pyramid (Amin et al.,
2006; Swandwich, 2010). While DOPS is commonly
used for evaluation of physicians and surgery residents
(Beard, Strachan, & Davies, 2005; Newble, Paget, &
Mclaren, 1999), its application has grown in other dis-
ciplines like nursing (Beard et al., 2005; Swandwich,
2010).

Clinical work sampling was used to assess communi-
cation skills, teamwork and collaborative skills, and
professionalism. CWS is an in-training evaluation
method that collects data on observed real behavior
(Amin et al., 2006). It has been studied in different
researches. For example, Turnbull et al. (2000) devel-
oped a CWS form in a five part Likert scale and asessed
62 third year students during their internal medicine
inpatient experince. The collection of ongoing perfor-
mance data was reasonably feasible, reliable, and valid.

Utility criteria of the assessment system and
its component
Van der Vleuten describes utility criteria of usefulness of
an assessment method: validity, reliability, its acceptabil-
ity, educational impact, and cost-effectiveness (Epstein,
2007; Shumway & Harden, 2003). To verify the first
utility criteria, validity, the present authors determined
CVR and CVI. CVR and CVI are quantitative methods
of determining content validity of an assessment scale
which measure the neccessity and relevance of each of
the items based on experts’ agreement. (Polit & Beck,
2006). According to “minimum values of CVR”, which
is suggested by Lawshe (1975), when a content evalua-
tion panel is composed of 13 members (the number of
experts in this study), a minimum CVR of 0.54 is
required to accept an item is essential with a P-value of
less than 0.05 (Lawshe, 1975). As a result, all items of
all developed assessment tools in this study were essen-
tial at a confidence level of 95%.

After verifying nesseccity of all items of new tools,
CVI was measured by calculating the proportion in
agreement about relevance (computing the number of

items with a score of 3 or 4, divided by the number of
experts) (Polit & Beck, 2006). The minimum accepted
value of CVI is 0.80 (Davis, 1992) or 0.90 (Waltz et al.,
2005). According to these authors, the content validity
of all tools of the new assessment system was proved.
This could be the result of the programmatic approach
in designing the new assessment system. The program-
matic approach to assessment, by triangulating various
methods and different information sources, can result
in unbiased judgment with high validity and reliability
(Van der Vleuten & Schuwirth, 2005; Wilkinson et al.,
2011).

There are different methods to determine reliabilty,
the second utility critera of an assessment tool, such as
internal consistency and Cronbach’s alpha coefficient.
The findings of this study showed that all assessment
tools and the whole system have high reliability
(α > 0.70 and α > 0.90, respectively). Educational spe-
cialists emphasize that nursing educators should focus
on the comprehensive assessment to increase reliability
rather than individual methods (Van der Vleuten &
Schuwirth, 2005). Wass et al. (2001) showed by combi-
nation of different tests, the coverage of all content
curriculum and educational objectives will be maxi-
mized and the reliability will increase.

Educational impact and satisfaction with the
assessment system
Educational impact and acceptability to stakeholders
are the other utility criteria of a particular assessment
method (Epstein, 2007; Van der Vleuten & Schuwirth,
2005). In the current study, the majority of students and
instructors were satisfied with the new assessment
system. They believed the assessment system was objec-
tive, clear, and feasible with positive impact on learning.

Assessing stakeholders’ satisfaction is a technique to
study acceptability of a method, instrument, service, or
program. Amin (2012) believes that having a program-
matic approach in student assessment is more likely to
increase different stakeholders’ satisfaction. Some other
factors which possibly affected the students’ and instruc-
tors’ satisfaction were clear explanation of the assess-
ment system and its components, how it would be
performed, what its rules were, the scoring method,
and its objectivity and fairness. Baartman, Bastiaens,
Kirschner, and Van Der Veleuten (2006) explain clear-
ness, meaningfulness, and fairness in viewpoint of stake-
holders as criteria of quality of an assessment system
that reasonably can lead to increased satisfaction.

The findings also showed that the majority of students
and instructors believed this new assessment system had
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a positive educational impact, because it was formative,
multidimensional, and gave constructive feedback. The
positive educational impact and giving feedback is one
of the criteria of a good assessment system (Epstein,
2007; Norcini et al., 2011; Shumway & Harden, 2003;
Van der Vleuten & Schuwirth, 2005). As explained,
a paradigm shift is occurring from assessment of
learning to assessment for learning. Thus, to move in
the direction of learning and positive educational
impact, a good assessment system should be formative
and give feedback (Schuwirth & Van Der Vleuten,
2011; Van der Vleuten & Schuwirth, 2005). The
endeavors of this new assessment system were guided
toward this.

CONCLUSION

This study aimed at developing a comprehensive clinical
performance assessment system for nursing students. A
programmatic approach was adapted, which not only
resulted in full coverage of educational objectives, but
also led to high validity, reliability, feasibility, and
acceptability, as well as stakeholders’ satisfaction.
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