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Abstract
purpose: The purpose of this study is to design and validate a questionnaire for the

use of MOOC:s in virtual education Development in First Macro-Region Universities
of Medical Sciences in Countrywide Territorial Planning.

methods: The research method is descriptive, which was carried out in two phases of
designing and checking the validity and reliability of the questionnaire in 1400. CVI
and CVR methods were used to check the content validity and exploratory factor
analysis was used to evaluate the structural validity. Also, its reliability was
determined by Cronbach's alpha coefficient and internal homogeneity index. Also, the
obtained Cronbach's alpha coefficient shows the high reliability and reproducibility of
the questionnaire.

Findings: Based on the results of the questionnaire, 112 verified indicators were
divided into eight main structural, educational, technological, social, managerial,
individual, cultural, and evaluation dimensions. All the dimensions and indicators
identified in this research have the appropriate validity and reliability to examine the
model of using MOQCs in the development of virtual education in universities of
medical sciences.

Conclusion: Considering the acceptable validity and reliability of the studied
questionnaire, this tool can be used to investigate the use of MOOCs in the
development of virtual education in medical sciences universities.
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Designing and validating a questionnaire for the use of MOOC:s in Virtual Education
Development in First Macro-Region Universities of Medical Sciences in Countrywide
Territorial Planning

Introduction: The advancement of technology and information and communication technology in
today's world has undergone fundamental changes in all aspects of human life and new concepts have
been formed. In the last century, science and technology have progressed and evolved day by day, and
the complexity of the human life environment is increasing day by day; Therefore, humans must think
of a solution to properly deal with this dynamic environment and to control the factors affecting it and
devise strategies to reach their goal (Al-Zoubi 2020). Education and learning have not been excluded
from this. Pundits call the 21st century the era of rapid changes in science and technology. Distance
education, E-learning, easy access to open educational resources (OER), learning through virtual reality
(VR), simulators, and recently MOOCs (Massive Open Online Courses), are among these changes
(Karnouskos 2014). MOOCs have originated from distance education, E-learning practices, and the
open educational resource movement (Shrivastava and Guini 2014). These courses are probably the
most important factor in the emergence of electronic learning in the past years (Zeinabadi and Mousavi
2019).

methods: The current research is of a descriptive type and instrument construction, and it is among the
survey research, which was conducted to design and determine the psychometric characteristics of a
questionnaire for the use of MOOC:s in the development of education in universities of medical sciences
of first Countrywide Territorial Planning as follows: In the first stage, by reviewing the theoretical
foundations, Studies, and research conducted inside and outside the country in the field of using
MOOC:s, the primary components were extracted to determine the interview questions with the experts.
In the second stage, the interview technique with the group of experts was used to collect the research
data. The group of experts includes specialists, professors, and experienced experts in the fields of
virtual education and e-learning, all of whom have a master's degree or higher and at least 10 years of
experience in the field of higher education and e-learning and have the experience of participating in
the MOOCs course. Sampling was done by purposeful sampling and continued until data saturation,
reached 24 people. Data were collected using a semi-structured individual interview by the principal
investigator. To analyze the data, first, the content of each interview was recorded and typed word by
word. The results of the interviews were conducted using the open coding method, all the key phrases
related to the Mock indicators were extracted and the concepts resulting from the initial coding were
classified and put into a questionnaire. Validation of the tool was done by judging by a group of experts
who evaluated and validated the questionnaire. To check the face validity of the items, the degree of
difficulty (difficulty in understanding phrases and words), Proportion rate (Suitability and relationship
of the items with the dimensions of the questionnaire), and ambiguity (the possibility of wrong
perceptions of the items or the existence of inadequacies in the meanings of the words) were
investigated. After modifying the items based on the opinion of the specialists, in the next step, to
reduce the terms, remove inappropriate terms, and determine the importance of each term, the
guantitative method of item impact was used, and for each item based on the 5-option Likert scale,
points were considered. To check content validity, two coefficients of content validity ratio and content
validity index were used. Exploratory factor analysis was used to evaluate construct validity. Internal
homogeneity of factors (Cronbach's alpha) was also used to check reliability. All analyses were done
using SPSS21 software. The content validity index was calculated based on the content validity index
of Waltz and Basel. In this study, CVI was determined to be 0.79 and higher. Finally, the indicators
were adjusted in 8 educational, structural, managerial, technological, cultural, individual, evaluation,
and social dimensions. The tool was designed based on a 5-point Likert scale (I completely agree, |
agree, | have no opinion, | disagree and | completely disagree) and the respondents could express their
opinions from | completely agree to | completely disagree. In this method, a score between 1 and 5 was
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given for each answer. In the final analysis, the score of strongly agree was combined with agree and
strongly disagree with disagree.

Findings: In the present study, exploratory factor analysis was used using the KMO Keyser-Meir-Elkin
sampling index test and Bartlett's sphericity test and principal component analysis on 112 statements
and a sample of 20 professors was selected. The amount of number obtained from the KMO test varies
between zero and one, and the higher its amount is above 0.5, the better the factor analysis will be
(Waltz and Bassel 1981). In the next step, after calculating the correlation matrix between the variables,
factors were extracted. The latent factors in the tool were extracted by principal component analysis.
In this research, to determine the number of factors that make up the questionnaire, the methods of
Shenrise diagram and eigenvalue were used. Also, based on the turning point of 0.35, the factor
classification criterion was considered as the minimum factor load required to maintain the expression
in the factors extracted from the factor analysis, and the value of the eigenvalue was considered higher
than 2. To simplify and interpret the factor structures, the varimax method was used. Based on the
results of the questionnaire 112 verified indicators were divided into eight main structural, educational,
technological, social, managerial, individual, cultural, and evaluation dimensions. All the dimensions
and indicators identified in this research have the appropriate validity and reliability to examine the
model of using MOOC:s in the development of virtual education in universities of medical sciences.
Conclusion: Considering the acceptable validity and reliability of the studied questionnaire, this tool
can be used to investigate the use of MOOC:s in the development of virtual education in medical sciences
universities. MOQCs training questionnaire was designed in the qualitative part of the research. This
research is considered an innovation in Iran due to the design and determination of the use of MOOCs
in the development of virtual education. This questionnaire is easy to use and can be used in other
universities in Iran, and professors can complete it in about 40 minutes.The results generally showed
that the MOOCs questionnaire has good form, content, and structural validity, and therefore it can be
used in scientific studies. Because this research was conducted in universities of medical sciences, it is
better to conduct it in a larger statistical population like other universities.In this study, the stronger
connection of each item with its dimension and the weaker connection with other dimensions indicate
the coherence of the questionnaire and the degree of relevance of each item with the desired dimension.

Key Words: Virtual education, e-learning, [MOOCs], Questionnaire Design, Massive open online
course.
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