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Abstract: Technology is currently fundamental and necessary, including in
the education sector, where information technology, such as enterprise
architecture, can be applied to support and facilitate school business
processes. Private schools in Central Jakarta are one of the schools that utilize
information technology in running their business. However, currently,
schools still need to use information technology optimally, so it is necessary
to integrate school business processes with technology through enterprise
architecture design. The design of this enterprise architecture blueprint will
utilize the Ward and Peppard analysis method, which provides an overview
of business processes and technology from the internal and external side
through overall analysis, such as value chain, SWOT and CSF analysis,
Porter 5 force analysis, PEST analysis and also technology analysis in
schools, as well as the Zachman framework which will describe schools and
their technology from various points of view and general aspects, such as
Sope, business model, system model, technology model, detailed
representation and also functioning enterprise, as well as providing a series
of processes that produce IS and IT solutions. Research data was collected
through interviews with school officials, observations, and literature studies.
Zachman's framework and also Ward and Peppard's analysis are used to
overcome problems such as lack of data integration, the need to improve data
management, as well as the development of existing schools so that proposals
are given that can be implemented by schools in the form of an enterprise
architecture blueprint that can be used as a guide in assisting integration-of
the school's business processes and technologies within them, as well as their
development through the proposed system.
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Introduction

Nowadays, with technology, implementing business
processes (Andry et al., 2021a; Lee et al., 2023) and
various other things within a company or organization is
increasingly easier, such as making decisions more quickly
and precisely (Nouri Hussein et al., 2023; Andry et al.,
2021b). Using technology aligned with existing business
strategies requires planning that can be implemented
through enterprise architecture, which is a long-term
strategy that describes organizational goals in achieving
organizational or company goals through technology
systems and architecture (Andry et al., 2023; Geasela and
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Legowo, 2022; Lee et al., 2020). In the education sector,
enterprise architecture planning can support and facilitate
learning by providing learning resources, facilities, and
systems that can assist learning activities and influence
business processes in schools (Tresna and Hadiana,
2019). Therefore, using technology through planning
aims to improve service quality (Talebi and Bardsiri,
2023; Ali et al., 2021).

A private school in Central Jakarta is one of the
educational institutions utilizing information technology
in the academic domain. However, the education sector
has not fully implemented the use of information
technology where data recording and some of it is still
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done manually or using simple tools such as Excel and
others so that it is less integrated, such as in data recording
and registration of students and extracurricular activities
that still use excel and google form. Therefore,
information strategy planning is needed through
enterprise architecture, which is a hierarchical depiction
of information systems, business processes, and the
people involved in it as a whole (Dinata et al., 2024;
Aprilia, 2020) so that schools can be structured and have
a clear vision and mission in improving technology for
their parties (Sopian et al., 2023). Therefore, it is expected
that this enterprise architecture design can achieve the
vision and mission of a private school in Jakarta city
Centre, which is to form a whole Indonesian human
being with cognitive, affective, and psychomotor
qualities based on Christian faith.

The enterprise architecture design for the private
school in Center Jakarta will apply the Zachman
framework in conjunction with the Ward and Peppard
analysis method. In 1980, which is a two-dimensional
classification matrix with six rows and six columns
(Madyatmadja et al., 2021). The Ward and Peppard
method is used to increase the school's business value
from the internal and external side (Singgalen, 2023)
through SWOT, PEST, CSF, Porter 5 forces model, value
chain, and application portfolio analysis. This research
uses the Zachman framework because this framework can
describe the organization as a whole from various points
of view and aspects (Aslam et al., 2023; Andry et al.,
2021c) and the Ward and Peppard method is utilized to
conduct a series of analytical processes to evaluate and
comprehend the intersection of business and technology.
This method also allows for the development of IS
solutions for both the external and internal aspects of the
organization (Agnes and Wijaya, 2021; Imbing and
Andry, 2019; Jordan et al., 2024). This enterprise
architecture design is expected to produce an enterprise
architecture blueprint that can fulfill the vision,
mission, and goals of the school, as well as improve the
smoothness of business processes and the use of
technology for the school.

Materials and Methods

Research stages are the steps or actions taken to
conduct research (Singh, 2021). The research stages
carried out are explained in Fig. 1 research stages:

1. Literature studies help provide a general overview of
a research issue or problem (Snyder, 2019). At this
stage, the researcher will determine the problem, the
research scope, and the research objectives
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Data was collected by conducting qualitative
interviews, namely collecting data by asking
questions to the sources (Zahle, 2023). In this
research, the sources were several parties from the
school, such as the principal, administration
department, librarian, Infrastructure sector, and
other related parties. The data obtained from this
interview is related to school business processes,
school vision, mission, goals, technology
available in schools today and of them. Then, data
collection was also carried out by observing the
school directly to see the school's condition and
studying the documents needed for research in the
form of related journals and school data such as
current records.

Ward and Peppard's analysis method will analyze
the school from the internal side of the business
section with the value chain and Critical Success
Factor (CSF) which will determine what are
essential factors for the school and the Internal
IT/IS section through the current IT portfolio This;
then from the external side, the business section
through PEST analysis and the five force model
which describes the school from the outside in
terms of politics, economics, social, technology,
as well as its competitiveness in the environment
and the IT/IS section through IT Trends; as well
as IS/IT analysis for business, management and IT
so that the school's business and technology can
be understood as a whole.

Analysis carried out using the Zachman framework
will focus on the proposed system along with
points of view or perspectives originating from 36
cells in the Zachman framework, namely scope-
planner, business model-owner, system model-
designer, technology model-builder, detailed
representation-sub-contractor and also functioning
enterprise to be a reference for schools for
technology development.

At the IT application portfolio stage, the results of
the proposed system will be provided in the form
of a McFarlan strategic grid or mapping of four
quadrants (strategic, high potential, key operations,
and support), which will divide the proposed
system based on its contribution to the school.
The enterprise architecture blueprint provided is an
entire report that can be used as a reference or guide
for schools to implement so that the integration of
business processes and technology can occur.



Keysia Aprilia et al. / Journal of Computer Science 2024, 20 (9): 1059.1068

DOI: 10.3844/jcssp.2024.1059.1068

Study Literature

Data Collection
(Interview, Observation, document study)
‘Ward and Peppard Analysis
Internal Analysis. 5
Eksternal Analysis
'CSEF;””'!” (Value Chain, SWOT. 809 | 1, o i (PEST & Five Foroe Modsl) Zach . -
f2. IT/1S (Cunrent IT Portofolio) 2. TS (Trend IT) h 5‘:’.‘,:)":" ramewo;
T 2. Business Model
3. System Model
; 4, Technology Model
5, Detailed Representation
ISAT Strategy 8. Functioning Enterprise.
1. Business
2. Management
3T

IT Portfolio Proposal

Blueprint Enterprise Architecture
‘with Zachman Framework and
Ward and Peppard Analysis

Fig. 1: Research stages (Andry et al., 2021a)

Results and Discussion
Study Literature

The use of information technology still needs to be
fully operational in private schools in Central Jakarta, so
existing data still needs to be well integrated. Therefore,
it is necessary to design an enterprise architecture that can
align existing business processes with IT so that schools
can have better and stronger data control and improve
school performance. This research focuses on designing
company architecture through analysis of the Zachman
framework and Ward and Peppard, where analysis will be
carried out in the business, data, application, and
technology sections. The business part will be analyzed
using the value chain to maintain existing competitive
advantages and achieve new opportunities (Awan et al.,
2022), Critical Success Factor (CSF) to determine
essential issues that must run well (Chau et al., 2021),
PEST and five force model to analyze business from the
external side by providing an overview of the conditions
surrounding the organization (Christianto et al., 2023) or
company and providing a view of how a company can
achieve competitive advantage by using five essential
forces within the industry or organization (Rathore et al.,
2023). Apart from that, the current IT portfolio and
existing IT trends will be explained from a technology
perspective. The results of the analysis from the internal
and external sides will produce an IS/IT strategy for
business, management, and IT.

After that, the design is also carried out using the
Zachman framework, which can determine all aspects of
the enterprise Architecture, namely the scope or aspects
of the planner, business model or aspects of the owner,
system model, which is an aspect of the designer,
technology model which is an aspect of the builder,
detailed representation or aspects of sub-contractors and
Functioning Enterprises or Users (Madyatmadja et al.,
2021). Previous research that can be used as comparison
material with this research is research conducted by
Andry et al. (2021b) by depicting the Enterprise
Architecture landscape which combines the same two
methods, namely Ward and Peppard and also the
Zachman Framework on electrical equipment import-
export companies.

Data Collection

The data obtained in this research came from literature
studies and qualitative interviews with related parties in
the school, such as the principal, administrators,
librarians, and bids. Infrastructure and other related parts
are achieved through visits to private schools in Central
Jakarta and online communication (Andry et al., 2021c),
namely via chat. The interviews were aimed at getting
answers related to business processes in schools,
questions related to obstacles in schools, and other data
such as technology used in schools. Then, the data
obtained from observations was in the form of business
processes and other necessary data, such as activities in
school business processes and other activities. Finally,
data was obtained through document studies such as
related journals and other documents.

Ward and Peppard Analysis
Internal analysis:

1. Business
2. Value chain

Based on Fig. 2 shows the value chain in the school
as follows: The school's main activity is the acceptance
of new students based on the registration or new
student acceptance form that the school has promoted.
Then, the operations that occur at school are learning
activities, extracurricular activities and also recording
grades for students so that all students can become the
best graduates in terms of grades and attitudes. Then,
at the output stage, grades and diplomas are produced,
which show the students' learning outcomes while at
school. The school's marketing activities are carried out
using social media such as Instagram and Facebook,
websites, promotions via banners, and spreading
information by word of mouth as done by parents. The
last part of the school's main activities is collecting data
from alums, providing counseling for students so that
students can share their feelings or situations with the
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counseling teacher, then parent counseling, namely
guidance for parents of students and also providing
UKS to be able to overcome problems-health problems
of students at school.

Then, in school support activities, the existing
infrastructure to support school business is the school
building, classrooms, library, administration room, and also
the UKS room. In human resource management, this is
related to recruiting teachers or staff by foundations and
holding training and internship activities to improve the
quality of teaching staff in schools. Technological
developments used in schools today are applications
provided by the government that can be used by schools such
as RKAS and DAPODIK. There is a school website and
LMS is used when taking exams. Apart from these
technologies, there are also general technologies used, such
as Microsoft Word and Excel, for writing letters or other
purposes and making reports, as well as using g-forms for
registration, such as registering new students and registering
for extracurricular activities. Lastly, procurement is carried
out to fulfill school business processes, namely procurement
of benches and tables for learning activities, computers for
administration, librarians, principals, teachers, computer
rooms, and partly, procurement of school books both for
learning and for the library. as well as office stationery
(ATK) for teacher or class needs.

Weakness, Opportunity, Threat (SWOT)

The following is a SWOT that exists in schools in Table 1.
SWOT Matric. Show current evaluation of competitiveness
and develop strategic matric of school business.

Based on Table 1, the school has strengths in its
educational facilities, discipline, and many exciting
activities that can be carried out outside the classroom to
improve the quality of students. However, the school still
needs to improve due to the lack of website development.
Then, the opportunity the school has is the school's vision
and mission, which aims to develop all students. Threats
to the school come from imperfections in the website,
competition with surrounding schools, and a lack of
teaching ability. The strategy that can take advantage of
the opportunities and strengths of the school and reduce
the weaknesses and threats to the school is by prioritizing

Table 1: SWOT matric

services in schools such as increasing the ability to teach
teachers, improving school information facilities, and
several others.

Critical Success Factors (CSF)

This factor is essential factors for the success of a
company, product, or system. Since its appearance, CSF
has been used in various fields, such as business, and is
also used to identify critical factors for successful project
implementation (Tuan, 2020). The following is a mapping
of the CSF that currently exists in private schools in
Central Jakarta.

Table 2 explains what factors determine school
success along with the key indicators needed to achieve
existing goals, such as achieving good quality products,
where in the school context, products are students or
graduates from the school, then service for customers who
are parents of students and the students themselves,
developing the school business, resources for the school
and also the technology needed.

Information Technology/Information System (IT/IS)

The school is described as using the McFarlan
strategic grid, where currently the school uses Microtik,
which is included in the High Potential quadrant and
Microsoft Office, DAPODIK, RKAS4, and LMS are
included in the support quadrant.

FIRM INFRASTRUCTURE
, libraries, rooms, health rooms (UKS)

HUMAN RESOURCES MANAGEMENT
Recruitment from the foundation and training such as official and intern

TECHNOLOGY DEVELOPMENT
LMS, Website, Dapodik, RKAS4

Support Actlvities

PROCUREMENT
Benches, tables, ¢ books, pt of office
whiteboard eraser, and some)

(markers,

INBOUND LOGISTIC OPERATIONS OUTBOUND LOX INC MARKETING SALES SERVICE

* Alumni data
[' Social media | [collection

* Mark [' Website * Student

* Extracurricular| | Certificate [' Promotion
" Value ' Mouth to * Parent
recording fmouth couseling
* UKS

* Learning

New student | [3ciMities

admission

Primary Actlvities

Fig. 2: Value chain private school in Jakarta

Matric Strengths (S) Weakness (W)
Supportive educational facilities, emphasis The school website is still being
on discipline and lots of intriguing activities developed and improved
outside the classroom

Opportunities (O) S-O0 W-O

The school's vision and mission can improve

student services from generation to generation
and parents

Threat (T) S-T

The school website still needs improvement;

related

many other high schools are in the area

and the teaching staff needs to be

more proficient

Prioritize service and maintain good
relationships between teachers, students
Trying to become a better school by

various other areas, using varied other
on social media to promote the school

Building good relationships with
teachers, students, staff, alums
and parents
W-T
Actively  providing  school-
information on social media

and strictly select teaching staff
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Table 2: School’s Critical Success Factor (CSF)

Main purpose

Critical success factor

Key performance indicator

Quality of product produced

Service to customer
students

Business development

Organization resources

The technology used

It provides good quality education
and service to produce the best
graduates who excel in various things,
such as those in the school's vision,
mission and goals

It provides the information needed by

students and parents through counseling

The development of the school is in
the midst of the current situation,
where there are many other schools
in the surrounding area
Availability of school support
equipment and competent teachers

Implementation of technology to
support school business activities

The existing curriculum provides
learning, namely the Independent
Curriculum 2013 for classes 10, 11 and
12. We provide extracurricular activities
and other activities to improve the quality
of students

The administration and is open to

and parents and the guidance and
counseling section can be a forum for
students to overcome problems in the
school environment

The school has many new students
enrolled, improving grades and
where student achievement

Equipment procurement is carried out
regularly, training through school
departments and internal and teacher
selection

Use of technology to support

school activities in all ways

External Analysis:

1. Business
2. PEST analysis

Politic: The government is carrying out the
development of priority programs for the independent
learning program, such as the use of the independent
curriculum, implementation of the national assessment,
and the mobilizing teacher program, which will present
school supervisors and future school principals as well as
mentoring of mobilizing school principals in various
regions. The education digitalization program and
accessible technology platforms for teachers and school
principals also exist. Then, there is also the provision of
allowances and assistance for access to education, such as
the smart Indonesia card and the smart Indonesia
Program. The government also provides the DAPODIK
application, which manages data collection by the
Ministry of Education, culture, research, and technology.

Economy: This is influenced by government support
through programs providing budgets so that children can
attend school well, such as the smart Indonesia program,
smart Indonesia card, and school operational costs. Studying
at this school is one of the economic factors that need to
be considered because this school is a private school.

Social: Influenced by things such as people's lifestyles,
level of education, regional development, population
distribution, and the condition of the community
population. Due to several social factors, this school has
become one of the schools chosen by the surrounding
community, both from close and far away. The lifestyle
adopted in the school environment is one that is aware of

the importance of education and the need for education for
their children. Apart from that, the school's strategic
location also determines the social factors that influence
the choice of this school.

Technology implemented at this school can be seen
using LMS, projectors, Wi-Fi, and technological facilities
that support learning and other school operations.
Developing a website that had been inactive for some time
now becomes active again is also a sign that the school
wants to develop further and keep up with existing
technology. To support promotions for schools, schools
also use social media as a promotional tool.

Five Force Model

1. Competitive rivalry: Private and public schools are nearby

2. The threat of substitution: The number of schools around
the existing environment, developing new private schools

3. Buyer's power: School in center Jakarta students

4. Threats of new entrants: The construction of new high
schools, both public and private schools in the area,
and the development of new curricula in every school

5. Supplier's power: Government regulations, junior high
school graduates from the same or different
foundations, and parents’ recommendations for
sending their children to school

IT/IS (Trend IT)

The following is a mapping of the external IT Trend that
currently exists at a private school in the center of Jakarta:
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a) Hardware technology. Selection, use, and
maintenance of suitable hardware are needed to help
schools carry out their operational activities. This is
necessary to prevent undesirable things, such as
damage to hardware and parts of it.

b) Software technology. This technology is used to
make work faster and more integrated. For example,
there is DAPODIK from the government, which can
be used to collect data and Microsoft Office can be
used to create documents and other parts.

c) Operating system technology. Microsoft Windows 7
and above is the operating system used in schools.

d) Infrastructure technology. The technological
infrastructure used in schools is MikroTik, where
several local networks and the internet can be
connected using this proxy. Apart from that, internet
content accessed by clients or users can be regulated,
making it suitable for school Wi-Fi use.

IS/IT Strategy

The following is the management required to carry out
business processes to support the proposed system.

Business Strategy

Based on an analysis of the external and internal scope
of the private school in Center Jakarta, several
information system recommendations have been prepared
that can help business processes at the school, as follows:

a) Creation of a library system to help record and store
school library data

b) Creation of a procurement system to record the entry
and exit of procurement for schools

c) Creating a data collection system to record data on
students, teachers, and staff

d) Creation of an extracurricular system to collect data when
registering for extracurricular activities and entering
student grades from the extracurricular activities

e) Creation of an assessment system that functions to
record student grades, which can accumulate the final
grades of students and students

f) Increase the number of human resources who can
develop technology and those related to school IS/IT.

g) Providing training for human resources

h) Currently, in schools, they can use technology such
as SI/IT better

i)  Optimizing the existing school website and

j) Increasing information system security by storing
backups of school data and routine maintenance

Information Technology Strategy

Based on the analysis of the external and internal
scope at the private school in the center of Jakarta, an IT
strategy was prepared as follows:

a) Technological development in schools, such as
improving the hardware used in schools

b) Increased ability to use IT/SI

c) Procurement of IS/IT
increasingly optimized

d) Maintenance for servers

e) They are increasing skills for existing human resources
and increasing knowledge of IS/IT in schools.

technology that is

IS/IT Management Strategy

The conditions obtained through recommendations for
IS/IT strategic management based on analysis of the
external and internal scope of the school are as follows:

a) Making SOPs are guidelines or directions for
implementing or using IT/IS
b) Financial planning for the use and development of IT/IS

Zachman Framework

1. Scope: Through this matrix section, the Zachman
framework will record the important parts of the
school's business processes to achieve the school's
goals, vision, and mission, as well as develop
technology in the school. This can be done through
recording and processing essential data such as
student, teacher, and staff data, then value data,
purchase and use data for school goods, extracurricular
data, and library data, where this data is obtained from
each a necessary process at private school in Center
Jakarta with responsibility for the school,
administrators, librarians, teachers, and admin, where
every important event or activity will be recorded.

2. Business model: In this matrix section, essential
business processes will be described and explained
through the use of use cases; there is a description of the
party responsible for building and developing system
projects to control data for schools better and, in more
detail, simplify data collection and improve service.
This section also explains the current school network
topology, as shown in Fig. 3 current school network.

3. System model: Physical modeling and the use of
class diagrams to describe existing data classes will
be provided in this section. This section will also
display the mock-up design and incidents or events
related to the proposed system. This section also
defines the limitations of system design. Figure 4 The
proposed school network shows that a cloud will be
added to the school network to become server a
backup storage server when something unwanted
happens. In addition, there is also an additional
computer for the library room that can be used to run
or implement the proposed system given in the
blueprint, namely the library system.

1064



Keysia Aprilia et al. / Journal of Computer Science 2024, 20 (9): 1059.1068
DOI: 10.3844/jcssp.2024.1059.1068

4,

Technology model: Will be implemented is described
in this section through the use of UNF tables for data,
then the use of sequence diagrams to describe the
relationship between actors and the system, reference
construction times and room plans for implementing
this proposed system, as well as time references and
limitations in designing the proposed system

Detailed representation: This section will explain
how the proposed system will be run, such as the data

in the database, the new business flowchart, access to
each actor in the system, coding time, and other
essential things in developing the proposed system
Functioning enterprise: This last section explains
system events that will occur if the proposed system
is implemented. Such as the framework of the data in
the database, report results, master schedule, access
list, proposed architecture, and applicable SOPs
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Fig. 4: Proposed school network
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Table 3: IT portfolio proposal

Key operational Support

Strategic
High-potential

Data Collection System
Procurement system
Assessment system

Library system

Extracurricular
system

IT Portfolio Proposal

The following section explains the results of the
proposed system portfolio on application architecture
using the McFarlan grid strategy.

Based on Table 3 of the proposed application
Portfolio, the researcher determines that the data
recording system will be in the key operational-strategic
quadrant because recording this data will increasingly
help school business processes to create better data
control, where the data recording system will help store
data. Existing data, such as student, teacher, and staff data,
are better and can be used or integrated with other
systems, such as grade recording systems, libraries, and
rescue. Then, in the support-strategic quadrant, a library
system will help the school's business processes manage
the library so that book data and data on borrowing and
returning books can be stored properly. In the key
operational-high  potential quadrant, there is a
procurement system and a value recording system; these
two systems can help the school's success in the future.
The procurement system will help the school's business
processes manage the equipment available at the school
and the needs needed by the school. Then, the grade
recording system will help teachers to manage students'
grades more easily and quickly. Finally, there is an
extracurricular system that will help control extracurricular
activities at school. This system will help record students
who will take extracurricular activities, take extracurricular
attendance, and assess extracurricular activities.

Conclusion

Based on research that has been carried out using the
Zachman framework and also Ward and peppard's
analysis to overcome problems such as lack of data
integration, the need to improve data management and
development of existing schools, a proposal is given that
can be implemented by schools in the form of an
enterprise architecture blueprint which includes some
strategies can be used and also five systems proposed,
namely a data recording system to help the process of
managing student, teacher and staff data; library systems
for use in libraries; procurement system to manage school
equipment and needs; a grade recording system to help
teachers record grades more quickly and efficiently; and
an extracurricular system to collect data on students who
take part in extracurricular activities, attendance and also
extracurricular assessments to serve as guidelines in

assisting school business processes and the technology
within them and their development.
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