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Abstract: This study intends to identify school readiness in implementing information and communication technology
(ICT) assisted learning, especially the use of computers. This research applied descriptive quantitative. The research
samples used were subject teachers and second grade of high school students. The data collection technique employed a
survey method, carried out with a random questionnaire distribution to the research sample. The results of the research
sample responses were analyzed quantitatively by interpreting the percentage. Information was obtained that schools
were basically "ready” to implement ICT-assisted learning. Student responses’ results showed that 55% of students
"agreed" that the school had a computer laboratory, meanwhile 41.7% of students stated that they had sufficient ability
at operating computers. The teachers' responses showed that the school already has supported the computer-assisted
learning process and they are interested in integrating ICT in classroom activities. This research can be a basis for
educators in identifying the extent to which students, teachers and school facilities are prepared to support computer-
based learning. Given that computers are one of the technologies that can be used for learning activities and have been
empirically proven to be able to make it easier for students to understand learning material.

Index Terms: Computer-assisted learning, school readiness, ICT facilities, interactive, multimedia, learning.

1. Introduction

Along with the times, various kinds of innovations and changes that occur rapidly require the education system to
immediately adjust and innovate learning implementation, one of which is by utilizing technology for learning activities
[1]. Besides, there is a demand for the mastery of knowledge and skills that students must possess to become adaptive
individuals [2]; therefore, Information and Communication Technology (ICT) is a significant factor in being able to
adapt to current conditions [3]. Information technology's role and function influence the education and learning system
[4]. The development of ICT will facilitate an effective teaching and learning process. Still, the successful
implementation of this ICT will be influenced by the learning environment, such as schools, campuses, and
communities [5,6]. Some experts argue that applying information technology to the education system, especially in
implementing learning process, will: a) improve education quality by providing motivational stimuli to students; b)
increase the individual learning’s efficiency and intensity; c) be able to change the educational process from passive to
active learning; d) change the learning culture and make the teacher a learning facilitator, not as the only learning
resource center; and d) improve the quality of computer-based assessments [7,8,9].

On the other hand, the whole world is plagued by problems in the health sector, namely the spread of COVID-19,
demanding each country’s government adapt to these conditions and circumstances. The COVID-19 pandemic period
requires an appropriate learning model for students, a form of independent education and technology-assisted learning
[10]. Referring to the circular letter (SE) of the Minister of Education and Culture Number 2 of 2020 concerning the
prevention of coronavirus disease (COVID-19) in the education unit, it is instructed to the local governments to carry
out learning at home for three regional categories and make online learning guidelines [11].
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The implementation of online learning as stipulated in the circular requires a pattern to convey lesson material and
information so that students and teachers understand that they must be able and motivate themselves to find the
information they need and have responsibility for what they need. It is necessary to have learning models, media, and
learning tools to improve student achievement. For instance, one of the media that can be used in learning process in
high schools is ICT because most high school students are already familiar with technology, especially computers [12].

Developing ICT, particularly in an educational institution, should receive more attention from the government.
Students and teachers are strived to continuously update their knowledge [13]. When students have a positive
perspective and acknowledge the challenges of the world that life later will not be separated from IT & ICT, then the
use of ICT at the school level becomes one of the most valuable options to be implemented [14].

The scope of the use of technology for the learning process must be a major factor in facilitating learning for
formal and non-formal education, with the computers as hardware that can be utilized [15,16]. In some cases, in
“favorite” schools, computers have become an essential part of the learning process. Besides, the use of computers for
this learning process will be more optimal with internet supports. It will require students to be more active in optimizing
information sources containing subject matter sourced from the internet [17]. Since 2017, the Indonesia’s government
has implemented a Computer-Based National Examination, which showed that Indonesia's education system is
inseparable from the use of technology and technological developments. The use of ICT can improve teachers' quality
and professionalism; all teachers must compete to use the latest information technology so that ICT can be integrated
into the teaching and learning process [18,19].

ICT development is an indication of educational progress, which leads to the use of technology in accessing
information to increase knowledge and gain competence. Various kinds of learning approaches that use technology
have been developed and modified in the form of teaching programs using computer media or CAl (Computer-Assisted
Instruction), such as simulations, exercises, practices or an audio-visual form [20], visual-based media [21], and
interactive learning (multimedia) programs [24,25], which as a whole, the implementation of several models of these
approaches must be supported by computer devices. Even though it is stated that the use of ICT in the learning process
can provide a new perspective on teaching students' effectiveness, teachers still need to attend various professional
training to integrate available technology into the learning process [24].

In line with some of the information presented, technology has become an essential object for advancing education
quality nationally. The benefits and purposes of using technology are as a means to develop learning resources,
materials, and information so that students are more interested in participating in learning activities [27,28], give
students the freedom to access subject matter and information according to their learning style. Hence, the material or
information presented should pay attention to students' characteristics [27]. Computer-based technology as a type of
technology that is quite familiar among educators and students can be visualized in the form of interactive learning
media[28,29,30], which is expected to be able to minimize differences in perceptions of an explanation of information
or subject matter.

The implementation of computer-based technology in the learning process cannot be separated from several factors;
among several critical external factors that affect the implementation of computer-based technology in the learning
process are students’ social conditions, student demographics, student age, information disclosure, school environment,
and reform in the field of education itself, as a subject that drives computer-assisted learning [31,32].

As one of the factors influencing technology implementation in education, the school environment plays a role in
the readiness of supporting facilities, such as computer laboratories and other supporting facilities [33]. School
readiness in facilitating learning activities with computer-based interactive media is the key to successfully
implementing learning using computer technology [34,35]. Therefore, it is deemed necessary to identify and assess
school readiness level as one of the steps to identify technology-assisted learning needs. By knowing the readiness level,
schools can determine policies or strategies regarding computer-assisted learning.

School readiness in implementing computer-based technology is a significant factor in applying technology in the
learning process. Assessment of the learning process's readiness supported by computer-based technology and other
digital technologies is also essential because there are often various implementation obstacles. Some of the challenges
experienced include consistency of use, digital literacy, limited human resources, competence in operating computers,
and organizational learning [36]. The benefits obtained from the readiness assessment results are identifying the
supporting and inhibiting factors for educational institutions, in this case, schools, to effectively implement technology-
based learning resources [37].

Further, the Electronic Learning Readiness (ELR) model is designed to facilitate the process of obtaining
information needs to implement digital technology-assisted learning, such as computers. The ELR model developed by
Hashim & Tasir [36] has several indicators: student readiness, teacher readiness, information technology-based
supporting infrastructure, management support, and school culture. Besides, another ELR model proposed by Oketch et
al. [38] revealed other factors that need to be considered for preparing computer technology-based learning; some of
these factors are technology, culture, and materials or information. In line with this, Msila [39] & Azimi [40] stated
several other factors that can be used to obtain information related to the implementation of digital technology-based
learning, including regarding ICT infrastructure, human resources, learning materials, and the availability of supporting
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infrastructure owned by schools. However, student acceptance of technology-assisted learning should not be ruled out
because, as subjects in the learning process, students need to get the necessary facilities [41,42].

From the various literature that have been described, the successful implementation of computer-assisted learning
in an institution is primarily influenced by the educational institution's readiness, in this case, the schools. Besides,
several factors influence schools’ readiness to implement technology in the learning process. This study aims to obtain
information about school readiness in the context of implementing computer technology-assisted learning. The
availability of school infrastructure, teacher readiness, and student competence in operating computers were employed
as school readiness indicators to implement computer-assisted learning. Some of these indicators are critical points for
successful learning with the help of computer technology.

Therefore, this research aims explicitly to obtain information regarding 1) the availability of supporting facilities
owned by the school, 2) the teacher readiness in implementing ICT, 3) the students’ competence in operating computers,
and 4) student acceptance in the context of implementing learning assisted by information and communication
technology (ICT) in the format of an interactive multimedia program or application.

In addition to the stated objectives, this research has limited scope where this research is limited to identifying
various indicators that indicate a school's readiness to implement computer-assisted learning, based on the views of
teachers and students.

2. Method

This research is descriptive quantitative research. Data collection was carried out by survey methods [43]. The data
collection technique employed a questionnaire as a research and development instrument. Compared to other methods
(direct observation, experiment), surveys produce a wider range of information. Surveys are effective for generating
information on socio-economic characteristics, attitudes, opinions, motives, etc. In addition, the questions on the survey
method are easy to manage, the data tend to be reliable, and relatively simple to analyze, cite and relate the data
obtained by the survey method [44].

The questionnaire used was a five-scale questionnaire, with the statement details of strongly agree, agree, do not
know/neutral, disagree, and strongly disagree for students questionnaire. The research instrument was adopted from the
theory of the Electronic Learning Readiness (ELR) model put forward by Hashim & Tasir [36], Msila [39] & Azimi
[40].

This study's populations were teachers and students at Senior high school. Meanwhile, the samples were chosen
randomly, comprising four craft and entrepreneurship subject teachers and 60 students at senior high school. The data
collected based on the survey results were analyzed quantitatively using percentages and the mean to obtain accurate
information about school readiness in implementing computer-assisted learning.

3. Results and Discussion

A. Results

The questionnaire data results were processed to get the percentage value of each aspect. Based on these results,
each aspect of the school readiness factor's percentage value is shown in this section. These results represent the school
readiness level. The following conveys the effects of school readiness in utilizing digital technology, especially
computers, for the learning process in terms of teacher readiness.

Table 1. The Teachers’ Readiness in ICT Implementation

Response
Items Percentage (%)
Agree Uncertain Disagree
Are you using computer-based learning media (Computer Assisted 50% 50%
Instruction) in the learning process?
Regarding supporting learning facilities, your school teaches you the 100%
supporting tools for computer-based learning media...
| think that computer-based learning media in the learning process 100%

(Computer Assisted Instruction) is interesting. ..

Based on the data shown in Table 1, the teachers' responses represented that the teachers had a readiness and an
open perspective towards the use of computer-based digital technology for learning activities at school. Information
obtained from the questionnaire results given to the teachers revealed that 100% of the teachers agreed that computer-
assisted learning media were very interesting for the learning process. It was supported by the school's infrastructure,
where 100% of teachers stated that the school was equipped to use ICT in the learning process.

The next aspect was about the availability of supporting facilities owned by the school. This question gave to 60
students. Student responses indicated that they agreed or knew that the school had a computer laboratory and LCD
projector that could be used during the learning process. As many as 55% of students stated ‘agree’ that the school had
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complete ICT facilities to support the learning process, while 16.7% of students stated, ‘do not know', and 13.3% of
students stated 'disagree’ that the school had complete ICT facilities and could be used to support the learning process.
The teachers' statements supported it during the interview, stating that the school has already had a computer laboratory,
with 60 units of computers divided into two rooms. The teachers explained that not all subjects used computers, so not
all students realized that a computer laboratory could be used for the learning process. The following shows a graph
regarding the data on the availability of supporting facilities owned by the school. The graph is in Figure 1.
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Fig 1. Availability of Facilities Owned by School

The use of ICT to support the learning process requires ability or expertise in the operation itself. Thus,
information is needed about students' abilities as learning subjects in operating ICT, including smartphones, computers,
and laptops. The students’ response results showed that 18.3% of students had 'very good' skills in operating computers,
and 31.7% of students had 'good' computer operating skills. It was followed by 41.7% of students who had ‘sufficient'
computer operation skills, and 8.3% of students were known to have 'not-good' competence in operating computers. The
survey results are displayed in Figure 2 below.

Student's Response (N=60)

0

=\ery Good =Good = Sufficient Not Good = Are Not Able

Fig 2. Student Computer Operation Ability

The information explored next was about student acceptance of technology-assisted learning, packaged in
interactive multimedia. One form of implementing the use of ICT in the learning process was to use interactive
multimedia that could be run through a computer device. A total of 30% of students stated "strongly agree" to develop
an interactive multimedia application that could be applied to the learning process, followed by 63.3% of students who
said "agree" to the development of interactive multimedia programs. Student responses increasingly signal that from the
point of view of students' readiness in implementing ICT-assisted learning, they had readiness and very supportive
responses to applying the ICT-assisted learning process. The following shows the table of questionnaire distribution
results regarding student acceptance toward the information technology use in the learning process, packaged in an
interactive multimedia.
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Fig 3. Student Acceptance toward Interactive Multimedia

B. Discussions

The purpose of this research is to basically identify the readiness of high schools in carrying out computer-assisted
learning, with the indicators used in determining this readiness are asking questions to the teacher about readiness in
implementing ICT-assisted learning, identifying student opinions regarding the availability of ICT-assisted learning
support facilities. , the ability of students to operate computers, as well as students' views if an interactive multimedia
learning is developed to be used in computer assisted learning as a supporting medium for the learning process.

Technology has great potential to improve the quality and academic results of the teaching process. Therefore, it is
necessary to identify various kinds of problems and facts in the field related to teachers' ability, some of which may not
be ready and some are ready to integrate technology [45]. The results showed that ICT application in learning had been
supported by the availability of supporting facilities and infrastructure. Besides, students’ ability as learning subjects in
operating computers was included in the good category. The success of ICT-assisted learning or electronic-based
learning, in fact, must be supported by infrastructure, materials, utilization systems, and policies that have been
established as regulations, both by the government and schools [45,46]. Empirically, teachers have implemented
technology-assisted learning, such as the use of presentation media and instructional videos, but in some cases, it is still
necessary to develop the learning potentials or resources available in schools. Development needs to be done by
teachers to make ICT-assisted learning even better. In particular, ICT will have a significant effect if implemented
correctly in the learning process [47]. Besides, as a learning aid, ICT use can create more dynamic interactions between
teachers and students. ICT also has benefits in providing visualization, which is more exciting and interactive regarding
learning materials, as a learning aid and as a means of increasing teacher professionalism [47,48].

According to Gustina & Wibowo [50], media or tools packaged in a computer-based digital format can affect
learning achievement in students' affective and cognitive aspects. On the other hand, learning that begins to integrate
ICT can also provide learning experiences to students. Sefriani et al. [51], in their research, also revealed that the use of
interactive media or learning aids would be able to provide good results in learning, one of which could be realized by
using computers in the learning process and collaborating with specific learning methods. Guan et al. [52] & Ismail et
al. [53] also explained the appearance of learning programs with ICT-based media formats, especially computers and
smartphones packaged in a digital book application program [54], interactive multimedia [28,53], animated videos [56],
game based learning [57] could display interactivity and motivate students to be enthusiastic about participating in the
learning process, so students would tend to find it easier to achieve competency.

The use of digital technology in a school or educational institution can be implemented well through the support of
several factors as described above. The use of ICT in learning activities is a must to improve student academic
achievement [7,55]. The success of implementing digital technology into the learning process will significantly depend
on the teachers’ readiness and willingness to adopt technology, as well as teachers' understanding of the importance of
ICT in the learning process in the digital era and during the pandemic currently hitting the world as it is today [27,56].
Through this technology, teachers can create a student-centered learning condition and make it easy for them to
complete their work [60].

Indeed, teachers have a responsibility to be able to improve the quality of learning, and prevent the education
system from being affected by global problems so that learning facilitated by technology becomes a real effort to
improve the quality of the process and learning outcomes [61]. In fact, the current learning process, especially entering
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the era of the Covid-19 pandemic, has increased awareness of the use of technology in the education system [10].
Studies have shown that teachers and students are willing to use technology in the implementation of learning activities
[32,59,60]. The use of technology in the learning process is able to provide positive results in achieving competence
[61,62].

On the other hand, one example of application development to support the implementation of ICT-assisted learning
is interactive multimedia. Various kinds of research have been carried out and concluded that interactive multimedia
influenced student academic achievement [30,53,63,64] and could instill character values that are affective part of the
achievement of learning goals [29].

Research on school readiness for implementing the use of ICT in the learning process is vital to note, considering
the many benefits that can be obtained if ICT can be optimally implemented into the learning process. Hence, through
the results on an educational institution’s readiness regarding ICT use for the learning process, alternative and
innovative ICT use in certain learning media can be formulated. It will have implications, either directly or indirectly, to
achieve successful learning objectives.

4, Conclusion

Based on the identification results of school readiness in implementing information technology-assisted learning in
senior high school, information was obtained that the school was in the ready category to carry out collaborative
learning using information technology, especially the use of computers. The teachers' responses stated that 100% agreed
that computer-assisted learning was interesting to be used as a learning innovation. Information was obtained that 55%
of students stated that the school has already had a computer laboratory and other supporting facilities to implement the
computer-assisted learning process, with the support of 60 computer units divided into two computer laboratory rooms.
Then, the student competence was known to have abilities with a category of 18.3% ‘very good’, 41.7% 'sufficient', and
31.7% 'good' in operating programs or computer devices.

Even though it was included in the ‘ready’ category, senior high school can still optimize the facilities needed to
implement computer-assisted learning. Referring to the research results, there are several improvements in the aspects
of competence or computer mastery owned by teachers and students which still need to be improved. Thus, it can create
a learning condition in the COVID-19 pandemic era as it is now better with the help of computer-based technology and
applications. This research can be the basis for a follow-up that can be carried out by other researchers, namely the
development of computer-based learning media products, or tracing the ability of teachers in developing applications or
computer-assisted learning media, considering that these two things are determining factors for the success of
computer-assisted learning and information communication technology (ICT).
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