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Abstract 

The ICT Blueprint for education released by Ministry of Education has four 
main roles such as: (1) ICT as a storehouse of knowledge, (2) ICT as a learning tool, (3) ICT 
as an educational facility, and (4) ICT as a standard of competence. However, ICT 
strategic planning for Senior High School is now still based on the policy released by the 
local department of education. Therefore, the ICT at Senior High School hasn’t met the 
whole organization’s needs. ICT strategic planning by using the method of Ward and 
Peppard is the identification process of portfolio and analysis of business conditions and 
the condition of IS/IT that will support schools in implementing the plan of organization 
and realization of organizational goals. This research results at proposal or 
recommendation of blueprint on ICT strategic planning document for school which 
provides alignment between the ICT and needs of the school. 

 

Keywords: Strategic Planning, Information and Communication Technology (ICT), Senior 

High School, Ward and Peppard. 
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1. Introduction 

Information and 

Communication Technology (ICT) 

plays an important role in an 

organization's business processes. 

There are three main objectives of 

the efforts of ICT applications in an 

organization, first of which is to 

improve the working efficiency with 

the automation of various processes 

that manage information. The 

second is to improve the 

effectiveness of management to 

satisfy the needs of information for 

decision-making. The third is to 

improve the competitiveness or 

improve organizational competitive 

advantage by changing the style and 

way of doing business [1].  

This study focused on the 

use of ICT in 11 senior high schools in 

Salatiga, Indonesia and in five 

schools in five different cities in the 

Netherlands to get a clear picture of 

how ICT is used in the educational 

process at school. We choose 

Netherland as a benchmark because 

its national education policy which 

has ICT in the education 

development priority as it stated in 

“The Netherlands ICT in Education - 

Country Report 20101”[2] 

Carmichael (2006) showed that 

although today ICT is a very 

advanced element in the classroom 

learning, but many teachers do not 

take advantage of electronic 

networks to develop their learning 

activities even though their schools 

have already provided very 

supportive facilities [3]. Passey 

(2006) questioned how diverse and 

sophisticated are ICT equipments can 

be a challenge for teachers in terms 

of understanding how to determine 

the appropriate and effective use of 

ICT in certain circumstances in 

learning [4]. Then Gulbahar (2008)  

studied the factors that support the 

pre-service teachers and Instructors 

in the use of ICT and advises that the 

pre-service teachers should be 

equipped with adequate technology 

training and learning environment 

[5]. A research by Hussain (2010) 

showed that ICT can improve student 

learning outcomes [6]. 

Different to the above studies, 

the focus of this study is on ICT 

strategic planning for senior high 
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schools. This Strategic Planning is not 

only reviewing the use of ICT as a 

tool to support teaching and learning 

resources, but also in its function in 

relevance to the four roles of ICT as 

in the Blueprint for education 

released by Ministry of Education [7] 

. It is seen from the use of ICT for 

information system at school. 

Strategic planning of IS/IT can 

be arranged using a variety of 

methodologies. One of them is the 

methodological approach of Ward 

and Peppard version. This 

methodology starts from the 

identification of the investment 

conditions of IS/IT in the past, which 

are less useful for the organization's 

business goals and capture business 

opportunities, as well as the 

phenomenon in order to increase the 

competitive advantage of an 

organization because being less able 

to take advantage of the IS/IT to the 

maximum. Figure 1 shows a schema 

of strategic planning methodology of 

IS/IT according to Ward and Peppard. 

 

Figure 1. Ward and Peppard IS/IT Strategic 

Planning Methodology [1]. 

 

2. Materials and Methods 

In this study, the stages of the 

research will be guided by the 

information systems strategic 

planning methodology proposed by 

Ward and Peppard. The stages of 

research conducted in this study is 

shown in Figure 2. 
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External ICT Condition Analysis

Input: Relevant Data

Method / Tool: Observation and 

Literature study

Output: Benchmarking

Internal Business Analysis

Input: Results of Observation, 

Questionnaire, and Interview.

Method / Tool: Observation, 

Questionnaire, and Interview.

Output: SWOT & Value Chain 

External Business Analysis

Input: Relevant Data

Methos / Tool: Observation and 

Literature Study

Output: Benchmarking

Internal ICT Condition Analysis

Input: Results of Observation, 

Questionnaire, and Interview.

Method / Tool: Observation, 

Questionnaire, and Interview

Output: ICT Portfolio using Mc 

Farland Strategic Grid

Deciding ICT Strategy

Input: ICT needs

Method / Tool: Observation, 

Questionnaire, and Interview

Output: ICT Implementation Planning

Application 

Portfolio

Figure 2. The Stages of Research. 

Based on the research stages 

in Figure 2, there will be the analysis 

of the business and ICT environment 

externally and internally at the 

school. Stage 1 is doing an analysis of 

external business conditions. At this 

stage, there will be observation and 

identification of the academic 

activities and school management 

conducted in the Netherlands, where 

there are some schools as samples in 

this study. The result of the analysis 

is used as a Benchmarking. 

Stage 2 is doing an analysis 

of the condition of the external ICT. 

At this stage there will be 

observation and identification of the 

application of ICT in schools in the 

Netherlands. The analytical tool used 

is Benchmarking. 

Stage 3 is an analysis of 

internal business conditions. At this 

stage there will be observation, 

identification, and analysis of the 

academic activities and school 

management conducted in Salatiga. 

The tool used are SWOT analysis and 

Porter’s Value Chain Activity. 

Stage 4 is doing an analysis 

of the condition of the internal ICT. 

At this stage there will be 

observation and identification of the 

application of ICT in schools in 

Salatiga. The analytical tool used is 

McFarlan Strategic Grid Portofolio. 

Stage 5 is determining the 

ICT Strategy. At this stage, the ICT 

strategy will be made with regard to 

the results of analysis done in 

Benchmarking, SWOT, Porter’s Value 

Chain, McFarlan Strategic Grid, as 

well as policy applied, so that the IS 

Strategy will be taken as the ICT 

implementation planning in schools 

in Salatiga.  

 

3. Results and Disscussion 

Based on the observation 

conducted in the schools in the 

Netherlands, it has been found that 

ICT has been used to process 

business in the school such as: 
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1) Academic, which consists of both 

teaching and learning process both in 

the classroom and outside the 

classroom and assessment process. 

2) Human Resources, which consists 

of management process related to 

activities of students, teachers, 

employees. 

All schools in the 

Netherlands which are the object of 

this study use Leer Electronische 

Omgeving (ELO), which consists of 

modules such as: profile, news, 

online learning, assessment, 

attendance list, and schedule. This 

system can be accessed by 

administrator, teachers, staffs, 

students, and parents, each with 

certain restriction. 

This integrated school 

information system is a device 

hardware engineering, software, and 

telecommunications infrastructure 

which facilitate the relationship 

between: 1.The process of learning, 

2. Communication which is needed 

for learning, 3. Management 

education. Each class is supported by 

means of the Smartboard. In two of 

the three schools that we observed, 

the students bring their own laptop 

as a means of learning in the 

classroom. Learning can be done 

online. Teacher, staff, and students 

attendance list can be done online as 

well, so that those in need may have 

immediate check, for example, 

parents who want to check on their 

son. The schedule can also be 

checked online, students can check it 

on the digital bulletin boards 

provided by the school to get access 

to changed classrooms or other 

matters related to learning. 
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Table 1. ICT in School 

 

Meanwhile, there is only one 

school from eleven schools in 

Salatiga, which become the object of 

the study, that use simple integrated 

information system which is 

currently still limited at use in the 

management of education. There is 

one school which is in the process of 

using the similar system. In fact, on 

2009-2011 other schools had used an 

integrated information system of the 

Ministry of National Education called 

the National Education Network 

(Jardiknas), but now it does not run 

anymore. IT means owned by each 

school is still limited to the LCD. The 

number of the LCD is less than 50% 

of the number of available classes. 

Based on the official Letter of 

Kemendikbud No. 19 year 2015, that 

some senior/vocational high school 

in Central Java will implement the 

Online National Exam or Computer 

Based Test (CBT), so that each school 

is required to provide infrastructure 

such as: computers, networks, and 

Internet connections to support 

these policies [9].   

SWOT analysis is used to 

determine the strengths, 

weaknesses, opportunities, and 

threats of the organization, consists 

of: 

Strengths: the availability of 

infrastructure to support the 

teaching and learning process such 

ICT in 

school 

In The 

Netherlands 
In Indonesia 

IS modules School 

Profile 

News 

Online 

Learning 

Assessment 

Attendance  

Schedule 

Students data 

Students data 

IS users Administrator 

Teachers 

Students 

School Staffs 

Parents 

Guest 

Administrator 

Teachers 

ICT 

Infrastucture 

Smartboard 

in every class 

PC 

Laptops 

PC and LCD  

In IT lab only 

ICT Use Academic 

Human 

Resources 

Simple Data 

Storage 
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as school buildings, computer labs, 

practicum laboratory, competent 

teachers for each subject.  

Weakness: poor internet 

access such as from eleven schools, 

there are only two schools that have 

internet access that is accessible 

from all area of the school. On the 

other hand, there are four school 

whose internet is only accessible 

from the computer laboratory.  

Other five schools claim that they 

have internet access but it can’t be 

accessed well. Further, only two 

from eleven schools that has staffs in 

charge especially for ICT. While the 

other nine schools the ICT is 

maintained by teacher appointed.  

Opportunities: government 

assistance such as JARDIKNAS that 

will be activated again. The schools 

can have advantage from the 

network as integrated information 

system, affordable internet cost, and 

society who are more aware of 

technology are supposed to be good 

opportunity for ICT development at 

school.  

Threats: increased 

competition among senior high 

schools to have new students 

enrolled to their schools (data 

attached), more complete facilities 

of other high schools. 

Based on the results of the 

SWOT analysis, the strategic formula 

is as follows: 

Develop strength and 

optimize opportunities (S-

O):Computer Laboratory  and other 

ICT facilities available in schools 

should be maintained and fully 

utilized by optimizing the 

opportunities that exist for the 

development of ICT in their 

utilization as school information 

system. Opportunities like 

government assistance such as 

JARDIKNAS, the more affordability of 

internet, and community (in this 

case: the students, teachers, school 

staff, and parents) who increasingly 

aware at technology, are very 

supportive to the development of ICT 

use in schools [8]. IS applications 

such as online learning (e-learning) is 

used in the learning process. Even 

integrated IS can be implemented in 

schools. 

Develop the strength to 

overcome the threats (ST): To 

overcome the competition between 
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schools in term of school facilities 

and infrastructure, then the existing 

infrastructure should be utilized 

maximally .The use of IS school 

website helps the school to do 

promotion to increase the number of 

new students enrolled. 

3) Minimizing weaknesses to exploit 

the opportunities (WO): Schools 

should increase the budget 

allocation to increase the bandwidth 

so that   the Internet can be fully 

utilized for the development of ICT in 

schools, which can further maximize 

the utilization of computer labs and 

LCD and other ICT facilities in 

schools. 

Increase the competence of 

human resources through training, 

recruitment of teachers with 

expertise in the field of ICT, and to 

cooperate with relevant agencies to 

improve performance, facilities, and 

infrastructure. 

4) Minimizing weaknesses and avoid 

threats (W-T):In cooperation with 

other institutions or schools in the 

sharing of knowledge related to the 

development of ICT deployment, 

cooperating with the government 

and other agencies in conducting 

excavation of potential human 

resources, and work closely with 

relevant agencies in the provision of 

scholarships for teachers and 

students, both students with good 

achievement or students who come 

from low economic class family. 

The next stage of the 

analysis is the analysis of the 

organization's internal business 

environment. The analytical tool 

used is the Value Chain. Value Chain 

Analysis is conducted  to identify and 

classify the activities that take place 

in high school into two major parts, 

namely main activities and 

supporting activities. The results of 

this analysis will then be used to 

identify the needs.  
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ADDED

 
Figure 3. Value Chain in Senior High School in 

Salatiga. 
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The Value Chain as shown in 

Figure 3 is obtained from 

identification of business processes, 

by looking at the relationship 

between activities. The data were 

obtained from observations and 

interviews with IT teachers and 

school principals. 

In Figure 3 the business 

processes contained in the high 

schools in Salatiga is described in 

detail in the form of the main 

activities and supporting activities, 

wherein each activity requires ICT to 

run it. Each activity is attached to 

each unit in the school. The main 

activities are all activities undertaken 

to achieve school goals, namely: 

Promotional activity and Admission 

of New Students, Teaching and 

Learning process, Extracurricular, 

and Graduation. As for the 

supporting activity is any activity that 

supports main activity, namely: 

Human Resource Management, and 

ICT Infrastructure Management, 

Management of Academic 

Administration, Financial 

Management and Accounting, 

Laboratory and Library Management, 

and Management of Public 

Administration. Each activity, both 

main and supporting activities need 

to ensure that the implementation of 

ICT in business processes in the 

school goes well. 

The two main activities: New 

Admission and Graduation can be 

accommodated by IS DAPODIK. 

While for activity Teaching and 

Learning Process and activity 

Extracurricular are accommodated 

by SI Online Learning. For the 

Supporting Activities each can be 

accommodated by specific IS 

accordingly. All of those activities will 

have the value added when they are 

all accommodated in one Integrated 

Information System as the 

benchmark of this study. 

The data obtained from the 

interviews and questionnaires  

produced some information about 

the IS/IT condition in the school such 

as: (1) All schools which are the 

object of the case study have school 

website which is school profile web. 

(2) A total of 2 or only 18% of the 

schools are utilizing the school 

website as a module that is used to 

manage student administrative data, 

such as student attendance. (3) 

There are 4 schools or 36% of 

schools that use the website as a 
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medium of information for the 

academic community of the school, 

such as for news or announcements. 

(4) Based on the research that has 

been done, there is only 30% on the 

average, school which use e-learning 

system for the whole process of 

teaching and learning, it is because 

most of the teachers have not been 

given the ability to run ICT as well as 

they have a lots of administrative 

things, the teachers’ administrative 

works is more than the teaching 

load.  

Based on the results 

obtained from the previous stage, 

which is the analysis of the 

organization's business environment, 

will then be the input at a stage of 

the ICT solution strategy proposed 

for this high school. Then these 

applications will be mapped 

according to its different function 

using a matrix of Mc Farlan Strategic 

Grid to determine the priority of 

applications that will be 

implemented in high school. Mc 

Farlan Strategic Grid is used to map 

IS application in the schools based on 

the contribution to the schools. The 

mapping is done on 4 quadrant 

(strategic, high potential, key 

operation, and support). From the 

mapping results we obtained picture 

of the contribution of a SI application 

toward schools that use the IS and 

possible development in the future. 

The matrix of Mc Farlan Strategic 

Grid for the next application 

mapping can be seen in Figure 4.  

- IS DAPODIK - Teacher Website

- Mailing list For Teacher and Student

- Administration Application

- IS Library

- IS Online Learning (E-learning)

- IS Academic

- IS Accounting and Finance

- School Website

- IS Human Resource Management

- IS Facilities and Infrastructure 

Management

Strategic High Potential

Key Operational Support  
Figure 4. McFarlan Strategic Grid Portofolio 

of Application Proposed 
 

In a “Strategic” column, the 

application that has high influence to 

the sustainability and development 

of the business processes in schools 

is IS for DAPODIK (Basic Education 

Data), which is a program of the 

Ministry of National Education. IS for 

DAPODIK contains various data such 

as National Student Identification 

Number (NISN), Unique Number of 

Teachers and Education Personnel 

(NUPTK), and the National School 

Identification Number (NPSN). The 
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basic education data is very useful 

for transfer of students, and other 

things which is done nationally. The 

column of “Operational Key”, is the 

system used for school operations, 

such as: IS for online learning (e-

learning), IS for Academic, IS for 

Accounting and Finance, IS for School 

Website, IS for Libraries, IS for 

Human Resources Management, and 

IS for Facilities and Infrastructure 

management. The “Support” column 

contains applications that supports 

the existing IS in the column of 

“Operational Key”, the application of 

this column can be any office 

application that can be used by the 

Administrative Division of the school. 

While applications in the “High 

Potential” column an innovative 

application and the use of new 

technologies that can be developed 

as a portal website for teachers and 

mailing list for teachers and 

students. 

Based on ICT solutions that 

have been previously mapped into 

Mc Farlan Strategic Grid, then an 

Application Gap Analysis will be 

conducted to meet the needs. This 

analysis is conducted to determine 

what applications that will be 

upgraded, deleted, and planned to 

be made in high schools in Salatiga as 

in Table 2 . 

Table 2. Applications Gap Analysis in High 

schools in Salatiga 

Proposed 

Application 

Upgrade Delete Planned 

IS for Online 

Learning  

  -  -  

IS for 

Academic 

-  -    

IS for finance 

and 

accounting 

-  -    

School 

Website  

  -  -  

IS for Human 

Resources 

Management  

-  -    

IS for 

Management 

of Facilities 

-  -    

Office 

Application 

  -  -  

IS for Library 
-  -    

Teacher 

Website  

-  -    

Mailing List 

for Teachers 

and Students  

-  -    

IS for 

DAPODIK 

  -  -  
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 The Application Analysis 

Gap showed the gap of the present 

condition and the expected 

condition. The applications with the 

mark “upgrade” translated as schools  

have implemented those 

applications, but they need to be 

updated regularly. While the 

applications with the mark “planned” 

mean the schools need to plan in 

implementing them. Then, from the 

gap evaluation results, we can make 

strategies for solving problems with 

IS development planning in 

accordance with the needs of the 

school. The recommended solution 

for the school is based on the right 

now condition seen, and the 

proposed IS, can be defined through 

the development of IS strategic 

planning that can be seen in Table 2. 

The arrangement of implementation 

planning also considers the current 

policy implemented by the 

Department of Education, Youth and 

Sports (DISDIKPORA) Salatiga which 

implements the Information System 

DAPODIK in each school for students 

and teachers’ data integration [8].  

 

 

 
Table 3. ICT Implementation Planning on 

High Schools in Salatiga 

IS/IT Solution Stage 1 Stage 

2 

Stage 3 Stage 

4 

IS for Online 

Learning 

Key 

Operati

onal 

   

IS for Academic    

IS for finance 

and 

accounting 

   

School Website    

IS for Human 

Resources 

Management 

   

IS for 

Management 

of Facilities 

   

IS for 

Infrastucture 

    

Office 

Application 

 Strate

gic 

  

IS for Library   

High 

Potenti

al 

 

Teacher 

Website 

   

Mailing List for 

Teachers and 

Students 

   

Suppo

rt 

IS for DAPODIK     
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Priority map is made for the four-

stages-plan is taking into account the 

school’s investment planning that 

makes it not possible to build or buy 

all the IS proposals that have been 

proposed simultaneously, so that it is 

made gradually for the four stages as 

shown in Table 3. 

In the first stage, the IS for 

Online Learning, IS for Academic, IS 

for Accounting and Finance, School 

Website, IS for Human Resources 

Management, and IS for 

Infrastructure are to be built first 

because those IS are the main 

requirement that will help the 

schools to manage data related to 

the main business processes. The 

second stage is to implement Office 

Applications as they are very 

important to support the 

administration staffs. The third stage 

IS for library, IS for Teacher Website 

will be built. Those IS are a 

continuation of the academic 

process that has been built in the 

first stage. The fourth stage Mailing 

List for Teachers and Students can be 

implemented but this IS is only 

developed according to the needs in 

support the communication between 

teachers/school and students. The  IS 

DAPODIK which is used for managing 

basic data of education is provided 

by the Ministry of Education for free. 

School needs to implement this IS as 

a long-term strategic needs. 

The ICT proposals above can 

be useful for teachers, students, 

schools, and the Department of 

Education. Some of the benefits of 

ICT for teachers through the 

proposed applications are such as: 

(1) support the use of competency-

based curriculum that has been set 

by the Government, (2) increase the 

use of learning resources (for 

example: the application of online 

learning or e-learning) in classes are 

becoming more frequent and more 

effective, (3) increase knowledge, (4) 

improve communications 

connectivity with fellow teachers 

either in school or between schools 

(for example teachers mailing list 

application), and (5) develop 

increased professionalism. The 

benefits of ICT for students are such 

as: (1) increase the enthusiasm and 

motivation of the students in 

learning, (2) increase the use of 

learning resources and build 

understanding of the subjects 

taught, (3) developing creativity and 
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skills at using ICT, and (4) can 

conduct collaborative learning with 

other students at school or with 

other schools (for example student 

mailing list application). While the 

benefits of ICT for the Department of 

Education are such as: (1) increase 

participation in teacher professional 

development, (2) improve 

performance, and (3) increase the 

acceptance of information that is 

more accurate and more precise 

about the conditions and activities 

held at the school. 

4. Conclusion and Remarks 
The implementation on ICT 

in school in the Netherland as 

benchmark showed that the ICT 

implementation in high school in 

Indonesia has not been able to 

support the overall school needs. 

This condition illustrates also the 

holdback in the implementation on 

ICT Blueprint released by the 

Indonesian Ministry of Education. 

The analysis conducted on the 

business processes and conditions of 

both external and internal ICT in 

school identifying the needs of ICT 

investments to support business 

processes in schools. The application 

of Ward and Peppard methodology 

in ICT strategic planning 

accommodate the analysis study of 

this research. 

Based on the discussion of the 

study, the following factors that can 

affect the successful implementation 

of ICT in schools is the provision of 

infrastructure that will result in 

improved quality of teachers in 

providing a good learning for 

students. The deployment of ICT-

based learning, as well as increased 

support for the integration of ICT 

resources into the curriculum will 

also significantly improve the quality 

of education. Next is the skills 

development of both teachers and 

students directly in the use of 

implemented IS applications as well 

as communication tools, that will 

improve the competitiveness of the 

school holistically. 

The ICT Implementation 

Planning as the result of the study is  

aim to provide guidance in the 

application of ICT in improving 

educational outcomes in Salatiga. 

This Planning provides alignment 

between ICT with the needs of 

school as it describes on the 

Blueprint for Education. 
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