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Abstract. This study aims to measure the level of readiness for the implementation of
virtual simulations on physics learning at Muhammadiyah High School in Purworejo and
find out the readiness of each factor. This research is a descriptive study using an
instrument of assessment of school readiness in virtual simulation learning that includes
several important factors. Factors examined in this study are infrastructure factors, teacher
readiness, and student interest and acceptance. Data collection was carried out using survey
methods in schools to assess school infrastructure readiness, interviews to assess teacher
readiness in learning and questionnaires to assess student interest and acceptance. The
results of this study indicate the infrastructure is considered ready for virtual simulation
learning, the teacher's skills are considered ready to carry out virtual simulation learning
and students have high interest and good acceptance. From these indicators, it can be
concluded that Muhammadiyah High School in purworejo is included in the category ready
to apply virtual simulation.
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1 Introduction

Along with the development of Information and communications technology (ICT) science
and technology, the process of learning begins to shift in the problem-based and contextual
learning process. The education sector begins to develop towards technology as a source and
media for learning. The use of computer and internet technology in education can increase the
speed of development and educate students who are familiar with ICT. Learning at this time has
penetrated into virtual learning. Technology in learning is no stranger to educators, both formal
and non-formal education. Computers have become part of the implementation of learning in
Indonesia. In this learning process students are required to be more active to optimize existing
learning resources, especially through the Internet. In 2017 Indonesia implemented the
Computer-Based National Examination. This is evidence that education in Indonesia has never
been separated from technological developments.

Various kinds of instructional approaches are packaged in the form of teaching programs
with computer media or CAIl (Computer-Assisted Instruction) such as video tutorials,
simulations, drill, and practice can be obtained through computer devices [1]. Learning using
computers has been widely available and carried out in various circles. Virtual simulation is one
of the development of learning media that uses computers as a learning tool. Students interact
with the computer to do a simulation that has been designed in accordance with the specified
scenario. Students learn as in real life, interact with the environment or objects in the computer.
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Virtual simulation is the use of 3D objects and the environment to create an immersive and
interesting learning experience. The principle of virtual simulation is to instill, practice, and
examine knowledge using interactive and environmental scenarios to reflect the situation of real
conditions [2]. By using computer technology, virtual conditions can be created according to
real conditions so that virtual simulations can provide an interactive learning experience. Users
can freely interact with objects, test and make decisions, even users can make mistakes in the
virtual world until they master the simulation. There are two main types of computer-generated
virtual simulations. The first type is a desktop virtual reality environment, which can be
presented on an ordinary computer screen and manipulated by a keyboard, mouse, touch screen,
or joystick. The second type of virtual simulation is the total immersion virtual reality
environment that is presented on multiple room-sized screens or via head-mounted stereoscopic
units. Virtual computer-based simulations can create complex scenarios because they can handle
a variety of scenarios. The simulation also refers to animation and various other illustrations
resulting from complex scenarios [3]

The use of virtual simulation media in school learning is very necessary. The
implementation of learning using virtual simulation can improve students' understanding of the
concept of material, learning motivation and reduce misconceptions that occur when students
learn only with printed books [4], [5]. By using virtual simulations, students can visualize a
phenomenon so that it can help students observe phenomena that cannot be observed directly in
class[6], [7]. Virtual simulations is a practical, limited-cost alternative to expensive physical
training. Simulations also offer training where physical training cannot be conducted easily[8].
The use of virtual simulations can also reduce the risk of damage to learning by using hazardous
tools and chemicals. Virtual simulations also reduce the costs needed to practice.

Learning with simulation is a technique for training and learning that can be applied to
various disciplines and training participants. This is a technique to provide and strengthen
experience with guidelines that evoke or replicate substantial aspects of real conditions in an
interactive way. Computer-based virtual simulations can be designed to provide several key
elements of cognitive understanding, such as giving theory concepts, giving assignments to
students, providing guidance, providing real-time feedback, and assessing understanding of
posttests and assignments [9]. Physics learning requires students to understand concepts and
theories so that they can be applied in solving problems in everyday life. But not everything
they learn from printed books they can observe and prove in real life. Some physics concepts
require equipment that is quite expensive and complex to be proven directly in-class learning.
By using virtual simulations, learning activities can visualize a phenomenon so that it can help
students observe phenomena that cannot be observed directly, and relate them to phenomena
that can be observed directly [10]. Virtual simulations can be done on a computer monitor using
a mouse and keyboard so that it is easy to use. In this case, learning with virtual simulation can
be categorized in e-learning [11].

To adopt a virtual simulation strategy and planning is needed so that the system
implemented provides optimal results as expected. School readiness in facilitating learning
activities with virtual simulation media is a key role in the successful implementation of learning
with virtual simulations. Therefore it is necessary to assess the level of school readiness for
learning with virtual simulation media. by knowing the level of readiness, the school can
determine the policy or strategy to be taken later [12].

Readiness for the implementation of virtual simulations is needed to determine the
condition or portrait of current organizational capabilities when compared to the expected ideal
conditions. Assessment of the readiness to use virtual simulations in learning becomes important
to do because often encountered obstacles such as consistency, computer literacy, limited human



resources, infrastructure to organizational culture. Assessment of readiness can reveal the
strengths and weaknesses of learning institutions in applying resources wisely [12].

Many researchers have developed an assessment of school readiness for electronic learning.
Inthis case, virtual simulation is one part of electronic learning (e-Learning). Electronic learning
readiness (ELR) model is designed to simplify the process of obtaining basic information needed
in implementing virtual simulation learning. The ELR model developed by So & Swatman [13]
measures the e-learning implementation readiness based on six variables: Student's
Preparedness, Teacher's Preparedness, IT infrastructure, Management Support, School Culture
and Preface to meet face-to-face. Besides that, the ELR model proposed by Seakow & Samson
[14] regarding e-learning readiness in higher education in Thailand consists of five
measurement dimensions, namely: Policy, Technology, Financial, Human Resources, and
Infrastructure. The ELR model proposed by the Mafenya [15] states that e-learning readiness
factors consist of skills, attitude, experience, organizational barrier, motivation. The ELR model
proposed by Oketch [16] states that there are three factors in the readiness of e-learning, namely
Technological, Culture and Contents. Hamid Mohammad Azimi [17] suggested the easing
factor of the implementation of e-learning, namely ICT infrastructure, Human resources, Budget
and finance, Psychological and Content. From various studies conducted, many mention
technology and infrastructure as e-learning readiness factors. This is appropriate because for the
implementation of e-learning it is necessary to have adequate communication and infrastructure
technology devices so that infrastructure is an important component in the implementation of
learning with virtual simulation media. Other researchers such as Phan [18] examine the
readiness of teachers in e-learning. In addition, Eslaminejad [19] also examined the readiness
of teachers in e-learning. Eslaminejad proposed an important factor for e-learning to be more
effective, namely: Technical knowledge, Technical attitude, Technical skills, Technical habits
as an assessment of the readiness of teachers in e-learning. Another important factor that
determines the success of learning with virtual simulations is the factor of student acceptance
[20]. ease of use and usefulness felt by students is a major factor in explaining the acceptance
and use of new technologies. Perception of ease of use and usefulness felt by students is
influenced by individual differences and by external factors such as system characteristics,
availability of support, and the social context in which technology adoption is carried out [21].
Insights into the role and importance of these factors will show the difference between each
student in their level of acceptance and understanding in using virtual simulations.

From the various literacies that have been described, the success of learning using virtual
simulations is influenced by the school's readiness to implement virtual simulations-based
learning. School readiness must be supported by several factors involved in virtual simulation
learning. In this study, the factors studied were infrastructure factors, teacher readiness and
student interest and acceptance [14], [15], [17], [18], [19], [20]. Infrastructure availability,
teacher readiness in teaching using virtual simulations and student interest and acceptance of
virtual simulations are key points of learning success with virtual simulations.

2 Method

This research uses descriptive analysis method. The data taken in this study are data on
infrastructure readiness, teacher readiness data and student interest and acceptance data. The
three factors are the most related factors to the learning process with virtual simulation. Data
retrieval in this study uses three instruments. Data collection is done by survey method to assess
infrastructure, interview method is used to assess teacher readiness in learning, the method of



giving questionnaires is used to assess student interest and acceptance. This model will give
results in the form of a score that can determine the school readiness rating in learning with
virtual simulation. Score for the level of readiness for the application of virtual simulation media
both for the average score of the question for a factor or the total average score of all questions
to be considered or categorized as ready for the implementation of virtual simulations.

2.1 Sample of Study

A sample of this research is a single sample subject. Subjects in this research are divided
into three parts. The research sub-section for infrastructure readiness factors is an assessment of
the school infrastructure which includes the classroom area, computer lab area, and school
environment area. The school that was the subject of the study was Muhammadiyah Purworejo
High School. The research subject for teacher readiness factors was a physics teacher at
Muhammadiyah High School Purworejo. Research subjects for student interest and acceptance
factors were 20 students majoring in Natural Sciences who were applied physics learning.

2.2 Tool of Study

The instrument used in this study includes a survey instrument to assess the readiness of
school infrastructure. Instrument interview guidelines are used to assess teacher readiness in
using virtual simulation media. Questionnaire instruments are used to assess student interest and
acceptance.

Data collection is done by survey method to assess infrastructure. Survey methods have the
advantage of being able to assess variables widely. Infrastructure assessments include the
availability of computer equipment, quantity of equipment, availability of the internet,
projectors and IT staff in schools.

The interview method is used to assess the teacher's readiness in learning. Interviews are
conducted with physics subject teachers. The interview method is used to assess more in the
readiness of the teacher in learning with virtual simulation media. Assessment of teacher
readiness includes teacher readiness in teaching, teacher readiness in using computers in
learning, teacher activeness to use the internet as a teaching medium, teacher knowledge of e-
learning and virtual mediation.

The method of giving questionnaires is used to assess student interest and acceptance. The
questionnaire method was chosen for assessment with many respondents. Assessment includes
students' interest in virtual simulation learning and student acceptance of learning with virtual
simulations. Questionnaires were given to 20 students by purposive sampling where the criteria
of respondents were students of Muhamadiyah Purworejo High School majoring in Natural
Sciences.

3 Results and Discussion

Based on the methodology and approach taken, the data is analyzed by the level of school
readiness in the implementation of virtual simulations. Furthermore, the results of the
questionnaire data were processed to obtain the average value of each dimension or factor of e-
learning readiness that was measured and the mean value of all dimensions that indicated the
level of organizational readiness in implementing e-learning. Recapitulation of research data
processing results can be presented in Table 1.



Based on Table 1, the results of the score of the Virtual Readiness and Simulation Readiness
Factors can be seen that the average total score is 3.53 which means that from the three factors
studied it can be concluded that Muhammadiyah High School Purworejo is ready to implement
virtual simulation learning. The composition of the analysis results consists of infrastructure
readiness factors of 3.5 (ready), teacher readiness of 3.7 (ready) and student interest and
acceptance of 3.4 (ready).

Table 1: Results of Virtual Simulation Readiness Factors and Category Scores

Factor Score Category
Infrastructure Readiness 35 Ready
Teacher Readiness 3.7 Ready
Student Interest and Acceptance 34 Ready
Average total 3.563 Ready

In school readiness for the implementation of virtual simulation, media shows that
Muhammadiyah Purworejo High School is ready to implement virtual simulations in learning.
this is supported by the readiness of school infrastructure, the readiness of teachers to implement
virtual simulation media in learning, as well as student interest and acceptance in the use of
virtual simulations in learning.

The survey results on the readiness of school infrastructure for the implementation of virtual
simulation media in learning get an average value of 3.5 from scale 4. This condition is
illustrated by the number of computers available in the computer lab having sufficient quantity
to be used in learning according to the number of students in the class. Students have easy access
to computer use at school. Lab computers can be used by students by permitting according to
the system applied in the school computer lab. The school also has sufficient internet access.
Muhammadiyah Purworejo High School has internet speeds of up to 10 Mbps. This speed has
met for class-scale internet usage. The internet is channeled through the wifi network to all
classes. This results in classes that are further located from the transmitter to get a low internet
speed. Internet usage in the computer lab uses a wired network, so the computer lab has a stable
and good speed. In classroom learning is supported by an LCD projector that can be used
according to the teacher's needs. But not all classes have LCD projector facilities. Classes that
are not equipped with a projector LCD must prepare the LCD projector before learning is done
and return to the office after learning is over. This results in a lack of effective time that can be
used by teachers in learning. Muhammadiyah Purworejo High School has IT expert staff as
computer lab operators. Expert staff have telecommunications qualifications and have a good
experience. IT experts serve as IT operators in the computer lab and facilitate teachers who need
IT assistance in learning.

The results of interviews with physics teachers at Muhammadiyah Purworejo High School
about the readiness of teachers to implement learning with virtual simulation media get an
average value of 3.5 out of scale 4. From these values can be categorized as teacher readiness
in learning with virtual simulation media categorized as ready. This value is an illustration of
the teacher's readiness. Muhammadiyah Senior High School physics teacher Purworejo Sudak
has good readiness in teaching. Physics teacher Muhammadiyah Senior High School Purworejo
is a graduate teacher of physics education who has teaching experience for 23 years. In teaching
in the classroom, the teacher has special tricks in arranging the class so that the class can become
an active environment in learning. Teachers already have syllabus and learning planning that
are updated according to the curriculum applied in schools. The use of teaching materials given



to students is standard teaching materials that are adapted to the applicable curriculum. In the
learning that has been done. Teachers often use media as a tool for delivering material in
learning. media that is often used by teachers in the form of physical, print and electronic media.
Physics teachers always evaluate learning at the end of learning, evaluation is also done at the
end of the material. The ability of teachers to use computers in learning is also quite good, as
evidenced by the use of electronic learning media used in learning. Teachers are used to using
computers every day. The teacher also has a personal laptop as a means of using computers to
support the implementation of learning. several times the teacher had attended training on the
use of electronic media to support learning in the classroom. This certainly increases the
capacity of teachers in using electronic media in learning. The teacher often held consultations
and discussions about the development of teaching with fellow physics teachers in Purworejo
district through several forums and associations. The physics teacher at Muhammadiyah Senior
High School Purworejo also often uses the internet as a teaching medium such as giving
assignments to students to find material from the internet. The teacher has already applied e-
learning but is still in a small stage. Development needs to be done by teachers to make e-
learning better. Teachers have received counseling about virtual simulations and how they are
applied in learning, but until this data is taken the teacher has never applied to learn with virtual
simulation media.

The results of questionnaires from 20 statements given by respondents to assess student
interest and acceptance showed an average value of 3.4 from a scale of 4. Interest and acceptance
of students towards learning with virtual simulations were good. From the statement given by
the respondent, students have a high interest in learning using computers. Not all students know
about learning using virtual simulations, 60% of them say they know with virtual simulations.
100% of students stated that they liked computer learning and new technology in learning.
Students stated more understanding when learning using visual display.

4 Conclusion

Based on the results of the analysis carried out by Muhammadiyah Senior High School
Purworejo, it was included in the category ready to carry out learning with virtual simulation.
This is indicated by the average total value of x = 3.53. This value is greater than 3.00 so the
high school is considered ready to carry out learning with virtual simulation. Although it is
included in the ready category, Muhammadiyah Purworejo High School has not done learning
with virtual simulation well. Some improvements in infrastructure, teachers, and students can
make learning better by using virtual simulations.
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