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Abstract. Disruption to the learning process occurs during a pandemic. All edu-
cational arrangements are changing. Along with these changes, the independent
learning curriculum is trying to be implemented. The purpose of this study was to
analyze the state and availability of school infrastructure related to IT inVocational
High Schools in Central Java, to develop an assemble of information technology
(A-IT) manual as an effort to optimize school infrastructure in online learning.
Evaluating the assemble of information technology (A-IT) manual as an effort to
optimize school infrastructure in online learning. This research is development
research with a mixed-method approach, namely qualitative and quantitative. A
qualitative approach is used. The subject of this research is the Principal of Voca-
tional Schools in Central Java, while the object of this research is the optimization
of information infrastructure in schools. Data collection techniques used question-
naires and interviews with principals of SMK schools in Central Java. Qualitative
data analysis was carried out by collecting data, reducing data (data reduction),
presenting data (data display), and drawing conclusions or verification (conclu-
sions). The results showed that the condition and availability of IT infrastructure
in Vocational High Schools in Central Java were quite good but still required the
development of IT infrastructure in a better and more structured manner. Devel-
opment of guidebooks the development of assembling of information technology
(A-IT) manuals can be well structured through the results of FGDs with SMK
principals so that the final model of the manual can be compiled and used as
guidelines in the development of IT infrastructure in schools. The assembly of
information technology (A-IT) manual is very useful in compiling and prepar-
ing school infrastructure properly and making it easier for schools to develop IT
infrastructure so that learning becomes more optimal.

Keywords: Guidelines · A-IT · Infrastructure · Information technology

1 Introduction

Disruption to the learning process occurs during a pandemic. All educational arrange-
ments are changing. Along with these changes, the independent learning curriculum
is trying to be implemented. Disruption of the learning process raises the urgency of
supporting school infrastructure in the field of information technology. Infrastructure
support that meets the eligibility standards for the learning process is needed so that
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the learning process runs smoothly. Globally, teachers and schools are trying to adapt
to changes, teachers are trying to improve the way they teach, students are changing
the way they learn, and the assessment process is changing too. The procurement of IT
infrastructure in education systems at all levels is very important [1]. IT infrastructure
helps transform teaching, learning, and assessment practice in the long term [2]. The
integration of information and communication technology can help revitalize teachers
and students in secondary schools. This can help improve and develop the quality of
education. Teachers need to be involved in project development and collaboration to
change teaching strategies using ICT tools. Teachers must understand and accept that
IT has become a demand that must be mastered and prepared in the learning process.
IT facilitates the learning process [3]. Many teachers do not master the use of IT during
the learning process [4].

IT infrastructure is not well organized and available, many schools have not been
able to meet the quality standards of IT infrastructure that can support online learning.
Therefore, it is necessary to have guidelines in the development of IT infrastructure in
schools so that it has good quality and is feasible and evenly owned by all schools,
especially vocational schools in Central Java. This study aims to develop guidelines
for the assembly of information technology (A-IT) to optimize school infrastructure in
IT. This is an effort to build IT infrastructure in schools that are good and adequate
and the same for all Vocational Schools in Central Java which at this time is still not
evenly distributed and well organized and well developed. Thus, the learning process
is still not structured and well implemented. Students need more independent learning
experiences that develop students’ higher-order thinking, creativity, independence, col-
laboration, and learning ownership. When IT infrastructure is used effectively, it can
provide opportunities for all teachers, students, and parents/guardians to develop these
key skills. Lack of digital competence and knowledge of the use of IT by education
professionals. This question becomes a crucial issue in the context of today’s school
closures and the required adaptation of online teaching.

Information Technology (IT) infrastructure is an investment in hardware, software,
and services such as consulting, education, and training that are shared across the com-
pany or all business units in the company [5]. In the IT sector, which includes hardware
such as mainframe computers, servers, laptops, and PDAs, software such as operating
systems and applications have many functions, and there is also a database to store
important data [6]. The important factors that IT Infrastructure has are system network
implementation,Multiplatform Interface,DatabaseManagement System,Virtual Server,
and so on [7].

IT infrastructure refers to hardware such as computers, scanners, copiers, mobile
phones, printers, projectors, and broadcasting technologies that include radio and TV
as well as essential software that enhances teaching and learning. The IT infrastructure
must be connected through computer networks and internet connectivity to allow for
the sharing and distribution of data and information between teachers and students.
Researchers agree that IT infrastructure should be easily accessible and used by all
[8]. Schools should increasingly use multimedia applications to stimulate teaching and
provide interesting activity opportunities for students [9]. Networked schools are not
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only schools with physical networks, but if they are useful, the use of resources from
outside the school network itself can be applied [10].

In recent years, technology and the internet have influenced the way we study, work,
and socialize by modifying the concepts of distance and time in accessing information.
This reality demands the development of new personal, social, and professional skills.
In this sense, converting information into knowledge requires reasoning skills to orga-
nize information, relate it, analyse it, synthesize it, and make inferences and deductions
of varying degrees of complexity [11]. Technology and the internet are becoming an
educational necessity to transfer and integrate, operationally and functionally, advances
and generalizations of Information and Communication Technology in teacher training
curricula [12]. In the era of information technology, through satellites and comput-
ers, people not only enter the world’s information, but are also able to process it and
express it orally, in writing, and even visually [13]. The existence of information and
communication systems is one component that cannot be separated from educational
activities.

An educational institution must have the necessary components to run educational
operations, such as students, facilities and infrastructure, organizational structure, pro-
cesses, human resources (teaching staff), and operating costs. Meanwhile, the com-
munication and information system consist of components that support educational
institutions to provide the information needed by decision-makers when carrying out
educational activities. For this reason, the role of information and communication tech-
nology in education includes: 1) information technology as skills and competencies, 2)
information technology as educational infrastructure, 3) information technology as a
source of teaching materials, 4) information technology as a tool and educational facil-
ities, 5) information technology as education management, 6) information technology
as a decision support system.

The use of mobile technology has a major contribution in the world of education,
including the achievement of distance learning goals. Various media can also be used to
support the implementation of online learning. For example, virtual classes use Google
Classroom, Edmodo, and Schoology services [14, 15], and instant messaging applica-
tions such as WhatsApp [16]. This research is a solution to the rapid development of
technology. The need for IT governancemust be adequate so that IT infrastructure can be
identified, organized, and available properly. Excellent infrastructure arrangement is the
capital of smoothness and comfort in the implementation of learning. Structuring good
infrastructure in a school requires a manual to be used as a reference in its arrangement.
This is because with the A-IT manual, the identification of IT needs and arrangements
can be carried out properly. The A-IT Handbook is prepared based on the results of the
identification of needs in the field. The A-IT handbook contains what the need for A-IT
is then the steps for the preparation of A-IT, evaluation of the preparation of A-IT which
is used as the basis for follow-up for improvement. The purpose of this development
research is to analyze the state and availability of school infrastructure related to IT in
Vocational High Schools in Central Java, develop an assemble of information technology
(A-IT) manual as an effort to optimize school infrastructure in online learning, evaluate
the assemble of information manual technology (A-IT) as an effort to optimize school
infrastructure in online learning.
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2 Research Methods

This research is development research with a mixed-method approach, namely qualita-
tive and quantitative. A qualitative approach is used to analyse qualitative data, while a
quantitative approach is used to analyse quantitative data. Both approaches are deliber-
ately used to obtain data and research meanings that are complete, easy to read, and easy
to understand. The population of this research is the principal of SMK in Central Java.
The sample of this research is Public and Private Vocational High School in Central Java.
The research will be conducted for eight months starting from January to August 2021.
The sampling technique used is the sampling technique. The subject of this development
research is the principle of SMK in Central Java, while the object of this development
research is the optimization of information and technology infrastructure in schools.
Primary data were obtained through interviews, observations, and questionnaires with
research subjects, after that data was also obtained from model validation through FGD,
and field trials. Secondary data sources in the form of information and research results
from various literature and research journals.

The research method used in this study refers to the R&D Model with the ADDIE
model which consists of five stages, namely Analysis, Design, Development, Implemen-
tation, and Evaluation because this research and development model is more rational and
more complete than other models according to product development steps. Techniques
for collecting data in the study used open interviews and questionnaires. Interviews
were conducted with respondents to obtain information about the infrastructure owned
by each school and what IT needs are needed for the learning process. Document studies
are used to obtain information about existing IT availability. Questionnaires are used to
collect quantitative data which will later be used to evaluate the use of the A-IT manual.

Qualitative data analysis was carried out by collecting data, reducing data (data
reduction), presenting data (data display), and drawing conclusions or verification (con-
clusions). The data is used to present data related to the implementation of existing IT
infrastructure in schools. The ADDIE development stage (Analysis, Design, Develop-
ment, Implementation, Evaluation) is used to develop the A-IT handbook to optimize
IT infrastructure in schools. The analysis stage carried out was conducting a needs anal-
ysis, the design stage was carried out by developing an A-IT manual, then the model
was validated by experts and practitioners. The implementation phase is carried out by
testing the A-IT manual. At the evaluation stage, a questionnaire was used to determine
the feasibility of the model.

3 Results and Discussion

Institutions that operate online teaching must consider the support that can be easily
used, effective, and overcome various factors of online learning such as interaction with
students and their parents or guardians, required infrastructure, the ability of personnel
to operate online learning, meeting the need for learning, difficulties encountered expe-
rienced by students, school personnel, and outcomes, performance, and feedback from
students and staff. The indicators in the needs analysis are as follows: (1) Availability
of networks in schools, (2) Network support devices, (3) IT capabilities of teachers and
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education personnel, (4) Online media support devices, (5) Ownership of Information
and Communication Technology tools (ICT), (6) Utilization of the Internet, (7) Mastery
of Information andCommunicationTechnology, (8) The role of the internet in supporting
the learning process, (9) Internet access in schools.

Based on the results that have been obtained, it shows that starting from network
procurement to internet management in Vocational Schools, it is quite good, but still
needs to be further refined so that IT infrastructure development becomes more optimal
as a support for learning both during the pandemic and as a supporter in independent
campus learning activities. The development phase of the manual is carried out using
the ADDIE research procedure (Analysis, Design, Development, Implementation, Eval-
uation) which is used to develop the A-IT handbook to optimize IT infrastructure in
schools. The analysis stage is carried out by conducting a needs analysis. The design
stage is carried out by designing the A-IT manual. The development stage is the stage of
developing the A-IT manual then the manual is validated by experts and practitioners.
The implementation phase is carried out by testing the A-IT manual. At the evaluation
stage, a questionnaire was used to determine the feasibility of the model.

a. Analysis stage
The analysis phase is carried out by conducting interviews related to IT infrastructure
in Vocational Schools through-out Central Java. The analysis carried out is not only
limited to the provision of internet networks or infrastructure facilities but also to
optimize the capacity of supporting human resources, their operations as well as
maintenance and good governance.

b. Design
This design stage is carried out to design the right guide model related to school
infrastructure. This manual has been prepared by taking into account three compo-
nents. Completely adaptive information technology infrastructure is something that
is structured using a certain pattern to support the application of information and
is easy to adapt to circumstances. The need for adaptive information technology
infrastructure, namely how the infrastructure can keep up with any changes in the
business environment. An adaptive information technology infrastructure involves
a balance in the following three areas.

1) Human resources
Human resources include roles, skills, and organizational structures that involve
the infrastructure life cycle process. Utilization of information technology demands
changes in the competency profile of the organization’s human resources, compe-
tence in using and adapting to process changes that occur due to the use of the
technology. The application of technology is expected to provide improvements
to the quality of individuals and the quality of the work environment for human
resources in the form of ease of work and increased work productivity.

2) Technology
The technology consists of hardware, software, and services that are part of the infras-
tructure. The technology used should meet the established standards, be reliable,
safe, have the flexibility to develop, and be cost-effective.
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3) Process
Processes consist of standards and information that define the life cycle of the infras-
tructure. The utilization of information technology will make various paradigms,
assumptions, and limitations of a process change so that the business must review
the process and change it when necessary. The application of technology is expected
to provide benefits in the form of optimization and effectiveness of the learning
process.

4) Maintenance
Maintenance is an important part of the IT infrastructure for supporting devices on
the IT infrastructure. Good maintenance management will make the sustainability
of hard IT devices remain good and optimize work on hard IT devices. To achieve a
balance in these three areas, human resources who manage technology need to have
the skills and knowledge to choose the right technology to use.

c. Development
The development stage is the stage of developing the A-IT manual following the
feasibility standard, then the manual is validated by experts and practitioners. The
process of validation activities is carried out using FGDswith experts and practition-
ers. After receiving input, the manual is revised according to the direction and input
from experts and practical. After the revision process was completed, the manual
was then re-validated to experts and practitioners through FGDs.

Based on the results of the FGD, it shows that there are still some things that still
need attention. The manual still needs to be improved in terms of substance and layout.
After the manual has been revised, it will be returned to the FGD to achieve optimal
results. The substance written in the manual is related to.

1) Human resources
Human resources include roles, skills, and organizational structures that involve
the infrastructure life cycle process. Utilization of information technology demands
changes in the competency profile of the organization’s human resources, compe-
tence in using and adapting to process changes that occur due to the use of the
technology. The application of technology is expected to provide improvements
to the quality of individuals and the quality of the work environment for human
resources in the form of ease of work and increased work productivity.

2) Technology
The technology consists of hardware, software, and services that are part of the infras-
tructure. The technology used should meet the established standards, be reliable,
safe, have the flexibility to develop, and be cost-effective.

3) Process
Processes consist of standards and information that define the life cycle of the infras-
tructure. The utilization of information technology will make various paradigms,
assumptions, and limitations of a process change so that the business must review
the process and change it when necessary. The application of technology is expected
to provide benefits in the form of optimization and effectiveness of the learning
process.
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4) Maintenance
Maintenance is an important part of the IT infrastructure for supporting devices on
the IT infrastructure. Good maintenance management will make the sustainability
of hard IT devices remain good and optimize work on hard IT devices.

In the human resource component, it is necessary to increase the mastery of IT
skills for both teachers and staff so that the IT infrastructure can run optimally. The
technology components used should meet the established standards, be reliable, safe.
Technology has good standards according to the needs of the school; the distribution of
bandwidth and the arrangement of the network must be right so that trouble does not
occur so that the network becomes slow. In the process component, it is necessary to
write down good and appropriate IT infrastructure governance so that all matters related
to IT infrastructure can bemanaged properly and smoothly. Themaintenance component
is also an important component so that all IT infrastructure can always be monitored
and repaired and serviced regularly. This is intended so that the learning process or all
needs that use IT infrastructure can be used properly.

In recent years, technology and the internet have influenced the way we study, work,
and socialize by modifying the concepts of distance and time in accessing information.
This reality demands the development of new personal, social, and professional skills.
In this sense, converting information into knowledge requires reasoning skills to orga-
nize information, relate it, analyze it, synthesize it, and make inferences and deductions
of varying degrees of complexity [11]. Technology and the internet are becoming an
educational necessity to transfer and integrate, operationally and functionally, advances
and generalizations of Information and Communication Technology in teacher training
curricula [12]. In the era of information technology, through satellites and comput-
ers, people not only enter the world’s information, but are also able to process it and
express it orally, in writing, and even visually [13]. The existence of information and
communication systems is one component that cannot be separated from educational
activities.

An educational institution must have the necessary components to run educational
operations, such as students, facilities and infrastructure, organizational structure, pro-
cesses, human resources (teaching staff), and operating costs. Meanwhile, the com-
munication and information system consist of components that support educational
institutions to provide the information needed by decision-makers when carrying out
educational activities.

4 Conclusion

Based on the results of research and discussion, it can be concluded that:

a. The condition and availability of IT infrastructure in Vocational High Schools
through-out Central Java are quite good but still require the development of IT
infrastructure in a better and more structured manner.

b. Development of guidebooks. The development of assembling of information tech-
nology (A-IT) manuals can be well structured through the results of FGDs with
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SMK principals so that the final model of the manual can be compiled and used as
guidelines in the development of IT infrastructure in schools.

c. The assembly of information technology (A-IT) manual is very useful in compiling
and preparing school infrastructure properly and making it easier for schools to
develop IT infrastructure so that learning becomes more optimal.
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