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Introduction

Evaluation is an inseparable part of  education and student 
evaluation as a subset of  evaluation in the educational activities 
is considered as the most important component of  university 
education.[1,2] Educational evaluation is an important element 
in teaching–learning process, as in the process of  formulating 
and designing the curriculum, the second step after determining 
educational goals, is determining the comprehensive evaluation 

methods.[3] Evaluation provides the opportunity to identify the 
weaknesses and strengths, so effective steps can be taken to 
reform the educational system by promoting positive aspects 
and eliminating failures.[1,2] Creating an evaluation system using 
evaluation techniques and tools to assess the outcomes of  
educational curriculum is important in the nursing schools.[4] 
The evaluation system should be valid, reliable, sustainable, 
objective, practical, and cost‑effective, based on the level and 
scope of  learning, acceptable from the perspective of  learners 
and teachers, and have educational effect on learning and the 
future performance of  learners.[1,5,6] Learning levels of  Miller's 
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pyramid and his recommended methods of  evaluation for each 
level from the bottom up include: knows (written evaluations), 
knows‑how (written evaluations), shows‑ how (evaluations such 
as OSCE) and does (direct observation, portfolio, log books, 
peer review),[1,7] One of  the learning outcomes in nursing is the 
creation of  clinical competency in students. Clinical competency 
includes; understanding of  knowledge, clinical, technical, and 
communicational skills, and the ability to solve problems through 
the use of  clinical judgment.[8] But, each one of  the evaluation 
methods has limitations and to assess the clinical competency at 
the top of  the Miller's pyramid, using only one evaluation tool 
does not have a high validity and reliability and it is necessary to 
use different tools and methods.[9] Evidence suggests that tools 
and evaluation methods currently used in nursing schools do 
not have the validity and reliability to evaluate the performance 
appraisal and clinical competences of  students[10] and, in some 
circumstances, are not able to recognize the theoretical and 
practical knowledge of  students.[11,12] Van der Vleuten believes 
that, it is naive to assume that by using only one tool we can 
comprehensively assess the learning of  students, and this 
mentality reduces the quality of  evaluation. He stated that, 
evaluation is one of  the important challenges of  educational 
design and must be considered as a systemic program. Having 
a programming vision and using various evaluation methods 
can help in accurate and correct implementation of  the 
assessment.[13] Since the ultimate goal of  nursing education is to 
train competence nurses and ensure that the patients receive high 
levels of  care, the most important goal of  clinical education in 
nursing is to improve the practical skills and clinical competencies 
of  nursing students.[14] Although, there are various tools for 
evaluation of  clinical competences, and as determining clinical 
competency is one of  the responsibilities of  nursing schools, 
an effective and comprehensive evaluation system to assess 
the clinical competences of  students has not been developed 
yet.[15] The aim of  this study was to design and implement an 
effective, valid, and reliable evaluation system for assessing the 
clinical performances of  nursing students. Due to the number 
and variation of  clinical teaching wards, this study was conducted 
on cardiovascular, respiratory, endocrine, and infection wards 
that had greater scope of  educational and skill objective. Two 
criteria, reliability and validity, are among the major indicators in 
the design of  evaluation system. A system that has the validity 
that is capable, adequate, and suitable to measure is desired.[3] To 
measure the validity of  a system, content validity method is used 
that determines whether the system appropriately and adequately 
covers the content of  measuring scope.[16] On the other hand, a 
system has to have the reliability that its generated results have 
stability, repeatability, reliability, and accuracy.[17,18] In this study, 
after designing the evaluation system, its reliability and validity 
were also examined.

Materials and Methods

This was a cross‑sectional study. The study population consisted 
of  fourth‑year nursing students who were spending their 
practicum courses at the cardiovascular, respiratory, endocrine, 

and infection medical‑surgical wards as well as the clinical 
instructors who were responsible for the clinical education 
and training of  the students at the Iran University of  Medical 
Sciences. A total of  30 students and 4 clinical instructors 
responsible for the clinical education of  the students were 
included in the study. This study was conducted in the first 
semester of  the academic year 2017‑2018. The study data 
were collected in three stages based on the study objectives. 
First, a full description of  the educational objectives in the 
cardiovascular, respiratory, endocrine, and infection wards 
was determined and then reviewed and amended after a 
survey of  expert opinions. A list of  applicable tools and 
evaluation methods was determined and, through in‑person 
discussion meetings with expert panels as well as written 
questionnaires, basic information about the practicality, 
cost‑effectiveness, applicability of  the tools in the practicum 
course, educational impact on students’ learning and future 
performance, and acceptance of  these tools and the perspective 
of  learners and teachers were collected. Finally, three tools 
namely Direct Observation of  Procedural Skills (DOPS), 
Mini Clinical Evaluation Exercise (Mini‑CEX), and Clinical 
Work Sampling (CWS) were determined as the appropriate 
tools [Table 1] and were used in designing the evaluation 
system. To ensure the designed evaluation system contains 
the important and essential criteria for evaluating the learning 
objectives of  nursing students, content validity ratio (CVR) was 
used. In this study, reliability was calculated using Cronbach’s 
alpha coefficient and validity was determined using content 
validity index (CVI) and content validity ratio (CVR). The 
validity and reliability of  the designed system and its CVI and 
CVR were calculated and was found to be acceptable (Reliability 
higher than 0.7, CVI higher than 0.79, and CVR higher than 
0.80). In the second stage which was concurrent with the 
start of  the first semester in 2017‑2018, the designed system 
was introduced to students who had practicum course at that 
semester and to clinical instructors who were responsible for 
the clinical education of  students for that semester. All students 
at the mentioned wards were assessed and evaluated by the 
designed evaluation system during their practicum course. The 
duration of  the practicum course was 18 days and, during this 
time, the students were supervised, trained, and assessed by 
the same instructors. Finally, instructor and student feedback 
on the newly designed evaluation system were collected using 
a questionnaire and their satisfaction was determined.

Ethical considerations: Since the designed evaluation system was 
at testing period and its reliability had not been determined before 
its implementation, to preserve the right of  students, decision 
about their scores was made based on the evaluation method 
that was currently at use in the school. Furthermore, to maintain 
the integrity and confidentiality of  information, the names and 
scores of  students were not published in any stage of  the study.

Data analysis method: After the implementation of  study and 
collecting the questionnaires and students' scores, data analysis 
was done using SPSS statistical software version 16. To determine 
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the level of  satisfaction of  samples from the designed evaluation 
system and description of  study subjects, descriptive statistics 
and central mean indicators were used. To answer the study's 
questions, inferential statistics were used and, to compare the 
results of  students' evaluation with the two designed evaluation 
system and the current evaluation method, Paired t‑test was used.

Results

A total of  30 fourth‑year students comprising 19 females (63.33%) 
and 11 males (36.67%) were included in the study. Four female 
instructors who had done masters in nursing, have over 10 years 
of  experience in clinical education and have clinical teaching 
experience in medical‑surgical wards were made responsible for 
the training of  the students. The first objective of  this study was 
to determine the validity of  the designed evaluation system to 
assess the clinical performance of  students in medical‑surgical 
wards (cardiovascular, respiratory, endocrinology, and infection). 
To determine the validity of  each tool used in the newly designed 
system, content validity was used. First, to ensure that the 
important criteria necessary for the evaluation of  educational 
objectives of  nursing students in the medical‑surgical wards 
have been included in their evaluation tool, content validity 
ratio (CVR) was used. According to the critical value table 
provided by Lawshe, based on the number of  members in the 
panel of  experts,[19] which is 13 in this study, the acceptable CVR 
is 0.54 in order to say an item in necessary in the significant level 
of P < 0.05. As seen in Table 1, all items in the three designed 
evaluation tools to measure the professional characteristics, 
procedural skills, and clinical skills had a CVR greater than 0.54. 
Therefore, it can be said with 95% confidence that all the items 
were necessary and important for the implementation of  clinical 
evaluation of  nursing students in the medical‑surgical wards. In 
the next step, to get information and make decisions about review, 
amendment, removal, or replace of  any item of  the designed 
evaluation system tools, content validity index (CVI) was used. 

This meant the experts were to declare their opinions about the 
relevance, clarity, and simplicity of  each item.

According to the standards, each item with a score was greater 
than 0.79 was considered appropriate, and if  its score was 
between 0.70–0.79, it required review and amendment, and if  
its score was less than 0.70 it had to be removed.[20] As seen in 
Table 1, all items in the three designed evaluation tools to measure 
professional characteristics, procedural skills, and clinical skills 
had a CVR of  greater than 0.54. Therefore, according to experts' 
opinions, no item was removed or changed. In addition, based 
on a questionnaire survey scored using 5‑point Likert scale, 
all the tools of  the designed evaluation system were of  higher 
than the average scale thus indicating the satisfaction of  the 
experts [Table 2].

The second objective of  this study was to determine the reliability 
of  the designed evaluation system in assessing the clinical 
performance of  the students. For this purpose, it was necessary 
to test the system first. Thus, the evaluation system was designed 
that its validity had been confirmed, and was implemented for all 
students who had the practicum course at the desired wards in 
the academic year 2017‑2018 at the first semester. In the present 
study, Cronbach’s alpha coefficient was used to determine the 
reliability of  the new evaluation system. In this method which is 
the most important method to calculate the reliability of  a tool, 
the internal consistency of  each question was reviewed by each 
one of  the exam's questions.[3] Accordingly it was determined 
that all parts of  the designed evaluation system had good 
reliability (more than 0.7). Furthermore, the reliability of  the 
designed evaluation system was calculated and confirmed (greater 
than 0.7) [Table 3].

Regarding the significant difference between the evaluation 
results of  students using the newly designed evaluation system 
and the current evaluation method used in the school, the scores 

Table 1: Features that were evaluated for the tools of designed evaluation system
Features that were evaluated by CWS tool Features that were evaluated by DOPS tool Features that were evaluated by Mini-CEX tool
‑Interpersonal relationship ‑Preparing equipments, patients, and 

environment
‑Taking medical history

‑ Patients respect ‑Communicating with the patients and 
explaining the work process

‑Examining and knowing the patients

‑Emotional support ‑Preserving aseptic technique ‑Oral or written report
‑Fast performance ‑Correct implementation of  techniques and 

compliance to standards
‑Patient education

‑Control of  feelings and behavior ‑Preserving sequence of  the procedures ‑Inserting urinary catheter and NG tube
‑Self‑confidence ‑Collecting equipment and preparing patient ‑Changing the dressing
‑Accountability ‑Taking vital signs
‑Taking criticism ‑Measuring fluid intake and output
‑Team working attitude ‑Correct medication administration, taking blood 

sample, and serum administration
‑Safeguarding public properties and saving ‑Cardiac monitoring of  patient
‑Punctuality ‑Working with IV pump
‑Preserving dress code  ‑Care of  bedbound patient
‑Preserving Islamic values . ‑Pre‑ and postcare after diagnostic procedures
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of  students in all wards were compared and statistically tested. 
Statistical findings showed a significant difference between the 
scores in all dimensions. Negative or positive T means that the 
average scores of  students in the designed evaluation system are 
either higher or lower than the current evaluation method used 
in the school and, thus, it does not reflect the performance of  
the designed evaluation system in recognizing the performance 
of  the students [Table 4].

The level of  satisfaction of  the students and instructors regarding 
the newly designed evaluation system was examined using a 
questionnaire survey. The new system has been accepted by 
both by the teachers and students and was described by them 
as highly useful and practical. The designed evaluation system 

had a statistically significant difference (P < 0.0001), [Table 5] as 
compared with the current evaluation system.

Discussion

Student evaluation is important because of  its implications. The 
effective evaluation of  students not only plays an important 
role in screening students but also increases their motivation to 
learn and helps teachers to assess their activities. Educational 
experts assume multiple goals and positive results in evaluating 
the students which include (1) promoting the ability of  students 
with guidance and motivating them to learn knowledge, skills, 
and professional abilities, (2) identifying students who are 
clinically incompetent and prevent their entry into service 
and consequently, protecting people and patients in health 
centers receiving inappropriate and even life‑threatening 
care, (3) establishing a criteria for selecting clinically competent 
students and their admission to higher educational levels, 
(4) identifying the strengths and weaknesses of  educational 
programs and the curriculum by providing feedback to teachers 
and administrators, and (5) identifying and resolving the barriers 
to student learning (5 and 9). Considering the clinical nature of  
nursing profession and the need of  society for competent nursing 
staffs, it is necessary for the nursing schools to ensure that their 
students have the professional competences to undertake their 
duties[21] by establishing a comprehensive, effective, and efficient 

Table 2: Content validity ratio and index of the tools of 
designed evaluation system

Tools of  the designed 
evaluation system

Indicators 
of  content 

validity (CVI)

Content 
validity 

ratio (CVR)
CWS: Clinical Work Sampling 0.91 0.93
DOPS: Direct Observation of  
Procedural Skills

0.98 0.94

Mini‑CEX: Mini Clinical 
Evaluation Exercise

0.93 1

Table 3: Reliability of the tools of designed evaluation system
Tools of  the designed evaluation system Cronbach's alpha

Cardiovascular 
ward

Respiratory 
ward

Endocrine 
ward

Infection 
ward

CWS: Clinical Work Sampling 0.72 0.91 0.95 0.76
DOPS: Direct Observation of  Procedural Skills 0.88 0.91 0.89 0.93
Mini‑CEX: Mini Clinical Evaluation Exercise 0.90 0.85 0.97 0.80

Table 4: Comparison of the students' evaluation results in the cardiovascular, respiratory, endocrine, and infection 
wards using the current method of assessment and designed evaluation system

Evaluation tool Evaluation field School's current 
evaluation method

Designed evaluation 
system

Statistical test Result of  the 
test

CWS (Clinical Work Sampling) Behavior and 
professional 
characteristics

19.71±0.58 17.41±1.69 Paired T Test = ‑ 6.81
df=37 P=0.000

Significant

DOPS (Direct Observation of  
Procedural Skills)

Procedural skills 18.32±2.49 19.14±1.21 Paired T Test=2.45
df=37 P=0.04

Significant

Mini‑CEX (Mini Clinical 
Evaluation Exercise)

Clinical skills 17.98±2.07 18.28±0.78 Paired T Test=3.39
df=37 P=0.000

Significant

Table 5: Comparison of the satisfaction of students and teachers from the School's current evaluation methods and 
designed evaluation system

Study sample Evaluation method Minimum 
score

Maximum 
score

Mean±SD Statistical test Result of  the 
test

Students School's current evaluation method 0 7 2.44±1.39 Paired T Test = ‑8.84
df=37 P=0.000

Significant
Designed evaluation system 4 10 7.78±1.71

Instructors School's current evaluation method 0 8 2.34±2.05 Paired T Test = ‑9.49
df=37 P=0.000

Significant
Designed evaluation system 5 10 6.61±1.42
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evaluation system. Therefore, nursing schools should use a set 
of  tools and evaluation techniques to assess the educational 
curriculum because evidence suggests that the use of  only one 
method or one evaluation tool for judging the clinical competency 
of  students is not appropriate.[1] In this regard, in the current 
study an evaluation system was designed and implemented to 
comprehensively assess the competency of  nursing students 
who are in their fourth year and practice in the cardiovascular, 
respiratory, endocrine, and infection medical‑surgical wards. The 
results of  this study showed that the designed evaluation system 
was accepted by both the teachers and students, considering 
various factors. Among such factors, the ability of  the new 
system to properly evaluate the clinical skills, procedural skills, 
and the behavior and professional characteristics of  the students, 
the ability to distinguish between students with different levels 
of  clinical competences, not being influenced by personal views 
of  teachers, and the ability to properly evaluate the goals and 
capabilities necessary for the clinical performance of  the students 
with clarity and understanding. Thus, the designed evaluation 
system was appropriate to assess the clinical competency of  
students. Several studies have indicated that the tools and 
evaluation methods that are currently used in the nursing schools 
are not adequately capable to assess the clinical competency 
of  students and are not accepted by students and teachers.[10] 
Ensuring the validity and reliability of  an evaluation system is 
a major challenge in designing an evaluation system. Van der 
Vleuten stated that the validity and reliability of  an evaluation 
system are among the main criteria for the system and referred 
that the use of  an evaluation system without validity and 
reliability is a threat to education. When a new evaluation system 
is developed, apart from the efforts put forth in its design, it 
is expected that sufficient information about its validity and 
reliability should be offered to people enabling them to better 
judge the quality of  system.[22]

The validity of  an evaluation system depends on various factors 
that are categorized into two groups: internal and external. 
Internal factors affecting the validity include system's manual, 
quality of  the questions, arrangement of  questions, and duration 
of  the test. External factors affecting the validity include 
implementation, scoring, and consideration of  the psychological 
characteristics of  students. The reliability of  evaluation system 
is influenced by several factors which include the number of  
questions and the duration of  the test, the sample size, the 
similarity of  content and understandability of  the questions, 
and the scale of  the measure.[3] The results of  the study 
showed that the designed evaluation system had appropriate 
content validity ratio (CVR), content validity index (CVI), and 
high overall content validity and reliability. Thus, according to 
this study, simultaneous use of  multiple evaluation methods 
had increased the reliability and validity of  the designed 
evaluation system. In similar, a study by Karayurt et al. (2009) 
to design a scale to assess the nursing students of  University 
of  Turkey found that the use of  multiple methods and tools 
of  evaluation to assess the clinical performance of  students 
decreases the weaknesses and limitations of  each method and 

increases the reliability and validity.[14] Accordingly, in recent 
decades, educational and evaluation researchers emphasize 
on creating a comprehensive and multidimensional evaluation 
system.[1,23,24] However, according to education experts, most 
of  the methods and tools used in nursing schools do not have 
acceptable reliability and validity.[10] Examining the satisfaction 
level of  the stakeholders (clinical instructors and students) is 
also an important criterion in designing an evaluation system. 
The study by Zeraati and Alavi entitled “Designing and validity 
evaluation of  Quality of  Nursing Care Scale in Intensive Care 
Units” has also found that the satisfaction of  the clinical teachers 
and students regarding a newly designed evaluation system is 
also important for it to be used by them.[25] The findings of  
the present study showed that majority of  the students and 
teachers were satisfied with the designed evaluation system and 
were dissatisfied with the current system of  evaluation. Thus, 
simultaneous use of  multiple evaluation methods has increased 
the satisfaction of  both the teachers and students. However, in 
other studies, majority of  the nursing students complained about 
clinical evaluation process. For example, results of  a study by 
Imanipour et al., entitled “Development of  a comprehensive 
clinical performance assessment system for nursing students: 
A programmatic approach” showed that 57% of  nursing students 
thought the clinical evaluation was inappropriate.[26]

Conclusions

Findings of  this study showed that the designed evaluation 
system to assess the clinical performance of  nursing students 
in the cardiovascular, respiratory, endocrine, and infection 
medical‑surgical wards had high validity and reliability. In 
addition, majority of  teachers and students have accepted and 
were satisfied in adopting the newly designed evaluation system. 
They found the system to be more reliable, useful, and practical 
compared to the previous evaluation methods and possess the 
ability to conduct clinical evaluation in line with the goals and 
feedback of  the educational system. Given the positive results 
of  this evaluation system, its use in clinical evaluation of  nursing 
students is suggested.
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