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Abstract

Background: COVID-19 pandemic has impacted the way things are done in walks of life
including education of students of critical care nursing and has shifted it to virtual education. The
development of valid and reliable questionnaire to estimate nursing students’ satisfaction with e-
learning can be useful for medical educational system. So, the purpose of this study is to design
and validate a questionnaire on the level of satisfaction of students of critical care nursing with
virtual learning in the COVID-19 pandemic. 
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Methods: A self-administered questionnaire which was prepared by the nursing staff and faculty
members of Rajaie cardiovascular medical and research center was assessed in terms of face
and content validity, internal consistency by Cronbach’s alpha. Principal component factor
analysis was done to determine the domains of the designed questionnaire. 

Results: Content validity of the questionnaire was measured using CVR (0.97) and CVI (0.93). To
determine the content validity index, the criteria of relevance, clarity and simplicity of each item
were evaluated and they were acceptable. The study results demonstrated that Cronbach's
alpha based on internal consistency ranged from 0.79 to 0.93. In order to determine the test-
retest reliability, the correlation between two round of evaluation was more than 89 (r>0.89
p>0.001) and correlation intra-class coefficient was. 097(ICC:0.97, p>0.001). 

Conclusion: Results of this study confirmed reliability and validity of questionnaire to evaluate
the level of satisfaction of students of critical care nursing with virtual learning in the COVID-19
pandemic.
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Introduction

COVID-19 as a global crisis affects several aspects of life, including education in all levels from
primary school to university, or from teaching different skills to medical education. Nursing
education was greatly affected by the pandemic because of its specific circumstances such as
face-to-face classes, clinical skills laboratories and the clinical placement of students. The
intensity and volume of the COVID-19 pandemic has forced nurses to change the way they learn
and stay on track for completion [1].

However, nursing students and teachers do not always feel ready to act seamlessly in this
pandemic scenario. The main weaknesses of nursing students are: Lack of personal protective
equipment; adequate development of all skills required to complete the course and access to
internet and communication technology. In relation to the teacher, the issue of using and
mastering information and communication technology in a short period of time is particularly
significant [2,3].

But the movement of teaching programs to the virtual education has created some new benefits.
Increase productivity, unlimited educational space, cost reduction, no time and place restrictions,
no limit on the number of audiences and users, more harmony with the taste of the new
generation [4].

Nursing students’ satisfaction is an index for evaluating medical education, but there are few
researches measuring this factor in COVID-19 era. Since the nursing students’ satisfaction has
been associated with their professional attitudes and commitment, professional education
faculties should be concerned with their satisfaction as an outcome of the educational process
[5]. The development and use of valid and reliable questionnaire that report nursing students’
feedback about virtual education, especially in the period of coronavirus outbreak seems
necessary. So, the purpose of this study is to design and validate a questionnaire on the level of
satisfaction of master degree of nursing students with virtual learning in the COVID-19 pandemic.
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Methods

In current study we evaluate the reliability and validity of a Persian version questionnaire of
satisfaction and usefulness of master degree of nursing students regarding virtual education
during the COVID-19 pandemic in Rajaie cardiovascular medical and research center which is a
main referral cardiovascular medical center in Tehran, Iran. The study was approved by the
Ethics Committee and obtained ethic code.

This questionnaire was prepared by the 10 members of the faculty of nursing and circulatory
technology (perfusionist) of Rajaie cardiovascular medical and research center based on expert
opinion and our previous experiences in creating questionnaire for cardiology residents and
faculty members in this context. Before creating a questionnaire, research objectives were
defined. Then, based on the most convenient method and selecting question types, questions
were written as succinctly as possible. Questionnaires had a combination of question types and
they were clear and unambiguous and not use language that is inappropriate for the
respondents. In creation the questionnaire, the use of negative and double negatives was
avoided and it was ensured that in multiple choice questions and rating scales that all
categorizes are mutually exclusive. After determining the content of the questions, question
wording was developed and questions put into a meaningful order and format. 

Before explaining in detail how to determine the validity and reliability of the present
questionnaire, the steps after its creation are summarized as follows: Establish face validity, Use
principal component analysis, Check the internal consistency of questions loading onto the same
factors, Revise the questionnaire based on information

This questionnaire consisted of three parts: The first part of the questionnaire has 15 questions
that evaluate the participant's attitude towards various factors involved in virtual training such
as adequacy of teaching hours, the quality and content of virtual education, interaction between
teacher and students and internet facilities. This part of questionnaire neither evaluates the
above areas by typical five-level Likert item including strongly disagree, disagree, neither agree
nor disagree. The second part is 3 questions that the respondent must choose between two
options: Face-to-face or virtual, and the third part includes two visual scales in which the
participants, their level of satisfaction with the face-to-face methods and virtual education are
specified in the form of a continuum from zero (minimum satisfaction) to 10 (maximum
satisfaction).

Also, to check the qualitative validity, the questions were given to 10 nursing faculty members to
apply their opinion about grammar, sentence structure and placement of phrases in the
appropriate place. At this stage, according to experts, three questions changed the structure and
grammar and one question changed the concept. In order to assess all steps of validity and
reliability of tool, all expert were asked to answered in person while the questionnaire were
anonymous and confidential.

To evaluate content validity, after design (identifying areas, producing items and instrument
formation), the next step of content validity process includes evaluation, quantification of the
validity indicators of each question (appropriateness, transparency) along with the validity
indicators of the whole tool (appropriateness, transparency and comprehensiveness) which was
done by a certain number of experts. The consensus of experts was to remove one question in
this step. To quantify the content validity, Content Validity Ratio (CVR) coefficients and Content
Validity Index (CVI) were used. In order to evaluate the content validity ratio, the expert group
was asked to rate each question on a three-part 'essential' scale; Useful but unnecessary;
Unnecessary 'Check that finally. The higher score indicates further agreement of members of
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experts on the necessity of an item in the questionnaire. The formula of content validity ratio is
CVR=(Ne-N/2)/(N/2), in which the Ne is the number of experts indicating "essential" and N is the
total number of experts. In this study, acceptable CVR was considered 0.49 [6]. The CVI was
calculated by aggregating the scores for each item that scored "relevant but in need of review"
and "fully relevant" divided by the total number of professionals. 

In this study, to determine the external reliability, the questionnaire was marked by 10 students
of master degree of nursing which they answered in person and was assessed using test-retest
method to measure the reproducibility of the answers to the questions at 10-day intervals. These
students were studying for a master's degree of nursing, but in educational centers other than
our center but they were working in our hospital (medical wards). Then the correlation between
the results of the two tests was calculated and correlation more than 0.7 was considered as a
reliable feature. Also, the internal consistency coefficient (Cronbach's alpha) was used to
calculate the internal reliability of the questionnaire, which varies from zero to one. Scale with an
internal consistency coefficient greater than 0.7 was considered as an acceptable result [7].

Principle component factor analysis for investigating the construct validity was used to
determine the domains of the designed questionnaire in multiple choice questions. Factor
analysis was applied to statistical processes to simplify the relevant measurements and discover
a pattern of a group of variables. This method was mainly used to find the easiest way to
interpret the observed data. For this purpose, a factor analysis using varimax rotation was
conducted and Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) that is a proportion of
variance among variables was used. It that might be vary from zero to one, in which zero is
inadequate, while close to one is adequate. In order to optimize interpretation, a promax rotation
was performed. Bartlett’s sphericity test was also did for factor analysis to compares the
observed correlation matrix to the identity matrix. Overall, KMO values above 0.50 and p<0.05
for Bartlett’s sphericity test are considered acceptable [8,9].

Statistics

The internal consistency of the questionnaire was examined through determination of the
Cronbach's alpha value, inter-correlation between the scales which evaluated by Pearson
correlation coefficient and was determined by measuring the Intra-class Correlation Coefficient
(ICC). 

In factor analysis to investigate the construct validity, Kaiser-Meyer-Olkin (KMO) test and
Bartlett’s sphericity test was used. The statistical analyses were performed with the SPSS
software, version 15, for Windows (SPSS Inc, Chicago, Illinois).

Results

The demographic characteristics of all participants are shown in Table 1. Content validity of the
questionnaire was measured using CVR and CVI. The CVI=0.93 and CVR=0.97 were calculated.
To determine the content validity index, the criteria of relevance, clarity and simplicity of each
item were evaluated and they were acceptable.
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Demographic Variable Critical care nursing
students (n=20)

Circulatory technology
students (n=11)

Sex Female 14 (70%) 8 (73%)

Male 6 (30%) 3 (27%)

Marital status Single 8 (40%) 7 (64%)

Married 12 (60%) 4 (36%)

Age 30.75 ± 3.44 30.99 ± 4.25

Table 1: The demographic characteristics of all participants.

The study results demonstrated that Cronbach's alpha based on internal consistency for each
question in part one of questionnaire ranged from 0.79 to 0.93 and the total alpha value of this
part of questionnaire was 0.96 that was indicative of the goodness of overall reliability of the
questionnaire. 

In order to determine the test-retest reliability, the correlation between two round of evaluation
was more than 89 (r>0.89 p>0.001) and correlation intra-class coefficient was. 097(ICC: 0.97,
p>0.001) which demonstrate relatively good stability for the questionnaire. 

Appropriateness of the tool for evaluating the intended purpose, difficulty level of the tool for the
target group (master degree of nursing students) and inadequacy in the questionnaire questions
which are parameters that shows content validity of questionnaire had high score from the point
of view of the respondents. 

Factor analysis for investigating the construct validity was used to determine the domains of the
designed questionnaire in multiple choice questions. Kaiser’s criterion (Eigenvalue=1.0) was
considered to determine main factors by which 2 domains were found. Kaiser-Meyer-Olkin
measure of sampling adequacy (KMO) was 0.93, proposed that the degree of common variance
among the 15 items was acceptable. In order to optimize interpretation, a promax rotation was
performed. The results are shown in Table 2. The first domain included ten items belonged to
quality and content of virtual education. The second domain consisted of five items presented
facilities required for e-learning and suitability of days/ hours of the week to for virtual lessons.

Description Rotated Factor Loadings Matrix

Factor-1 Factor-2

1 The rate of achievement of
educational goals appropriate to
each lesson with virtual education

0.81

2 Good quality of virtual education 0.82

4 Satisfaction with the method of
education

0.88

5 Satisfaction with the scientific quality
of education

0.90
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6 Possibility of communication with the
teacher

0.69

7 Ability to provide appropriate
feedback by the teacher

0.70

10 Quality of course content
(interactivity-multimedia-audio)

0.63

11 Possibility of accurate evaluation of
residents by teacher

0.64

14 face-to-face meetings to solve
academic problems

0.76

15 Meet the expectations of virtual
education

0.76

3 Suitability of days of the week to for
virtual lessons

0.84

8 Suitability of hours of the day to for
virtual lessons

0.76

9 Ease of internet access 0.67

12 The possibility of reviewing previous
class by the system

0.75

13 Having the necessary technical
support from the system in case of
problems

0.79

Table 2: Factor analysis on questionnaire of satisfaction and usefulness of virtual education
from the perspective of master of nursing students of cardiac critical care during the COVID-19

Pandemic.

Discussion

The purpose of this study was to valid and reliable questionnaire to evaluate the level of
satisfaction of master degree of critical care nursing students with virtual education in the
COVID-19 pandemic. 

In public health pandemic of COVID-19 era, several teaching methods have been considered for
master degree of nursing students, such as the use of blended learning method to enhance
clinical skills, and to reduce the clinical exposure for them; however, gaps have been identified in
finding an effective method of attaining clinical skills competency with virtual teaching [1,10]. It
seems that integrating clinical skills and the development of required competences have become
the greatest curricular challenges in nursing education [11]. But the satisfaction of these
students from changing the teaching method in the hospital as its main users is not clear.
Therefore, due to the importance of measuring satisfaction, the need for a valid tool to measure
this concept in, we designed a questionnaire to assess satisfaction of nursing students of cardiac
critical care with virtual education. 
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Our prepared questionnaire in current study shows has good reliability and validity. The
Cronbach's α coefficients were>0.9, indicating internal uniformity. It shows that participants had
almost the same perception of the questions. The retest of this questionnaire after 10 days
indicates a low level of reliability and indicates the reproducibility, stability and internal
coherence of the instrument. 

The validity and reliability tests of new designed tools in research are so important and gave
both literary and technical meanings of these tests [12]. Validity expresses the degree to which a
measurement measures what it purports to measure including internal and external validities.
Reliability is related to the degree of replications of obtained results [13].

Factor analysis revealed clinically relevant two domains that shows construct validity including
quality and content of virtual education and facilities required for e-learning and suitability of
days/ hours of the week to for virtual lessons. All the factor loadings were in 0.63 to 0.90 range
which is acceptable range in reference’s studies [14].

Conclusion

Results of this study confirmed reliability and validity of questionnaire to evaluate the level of
satisfaction of master degree of critical care nursing students with e-learning COVID-19
pandemic era. A credible questionnaire that reports the feedback of master degree of nursing
students of intensive care about e-learning during the coronavirus outbreak can help the
education system select the best methods for their more effective training. These methods may
be practical and effective for nursing education after the end of the COVID-19 pandemic.
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