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Abstract - The aim of the research was to
measure system performance information in terms of
system quality using the ISO/IEC 25010 model and
involve stakeholders using the Performance Prism
(PP) model. The research applied an action research
approach where researchers developed performance
measurement models and solved existing problems.
The research produced 41 performance indicators,
which were used to measure academic information
system. The results in general academic information
systems have a performance value of 5,522.
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I. INTRODUCTION

Organizations currently regard information
systems (IS) as investment capital and not operating
costs (Farbey, Land & Targett, 1993). The high
potential of the role of IS in improving business
performance, causes companies to increase the IS
budget significantly enough to develop and maintain
IS (Seddon, Graeser & Willcocks, 2000). IS is not
only used to replace manual processing, but is used
for more important things namely strategic objectives,
such as decision making and gaining competitive
advantage (Laudon & Laudon, 1996). On average 200
companies spend 20-40% of their operating budgets
on IT to stay competitive (May, 2001). Organizations
make large investments in IS by expecting a positive
impact on the organization (Sedera & Tan, 2005).
However, in practice, IS investments are rarely
systematically evaluated post-implementation. When
post-implementation evaluations occur, the processes
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and steps are often exceptional and lack credibility or
comparability (Thatcher & Oliver, 2001).

The success of an organization in obtaining
benefits from IS cannot be separated from the
success of the IS function in carrying out its duties.
It is therefore necessary for organizations to regularly
assess the performance of their IS functions. This
leads to the need for knowledge about how to evaluate
the performance of IS functions comprehensively
(Chang & King, 2005). In addition to ensuring that
organizations get value from what they spend, IS
performance must be evaluated (Sulaiman, 1996).
Performance evaluation is carried out to assess the
extent to which information system performance
increases effectiveness and efficiency in achieving
institutional strategic objectives so that steps can be
taken to improve or innovate the latest technology and
help maximize investment in information technology
(Agani, Munadi & Subianto, 2018). Moreover, IS
performance must be evaluated to control quality and
for audit purposes (Sulaiman, 1996).

However, evaluating IS is a complicated process,
the main problem is how to identify performance
measures that must be used to evaluate performance
(Symons, 1990). Performance measurement itself
can be interpreted as a set of matrices that are used
to calculate efficiency and effectiveness in a series of
actions (Neely, Gregory & Platts, 1995). Stakeholders’
views on the ability of information system functions
can influence the willingness of these stakeholders
to propose information technology innovation
(Ravichandran & Lertwongsatien, 2005; Zhu, 2004).
Although involving stakeholders is complex and
time-consuming, the benefits are more significant
because by involving stakeholders the risk of losing
specific information is smaller (Delnoij et al., 2010).
Stakeholder analysis must be used as one important
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evaluation (Farbey, Land & Targett, 1999), and
understand stakeholder strategies that are useful and
can influence the success of information systems
(Vaidya, Myers & Gardner, 2011).

One method for measuring performance
involving stakeholders is the Performance Prism
method (PP). What distinguishes PP from other
frameworks is that PP has unique and important features
(Neely, Adams & Crowe, 2001a). PP has five aspects,
namely for the top and bottom is the satisfaction of
stakeholders and stakeholder contributions. Whereas
the next three sides are strategy, process, and capability
(Neely & Adams, 2000). However, this PP is used by
several studies to measure organizational performance
(Smulowitz, 2015; Gardoni, 2017; Yu & Zhu, 2011),
even though one way to measure the benefits of the
system is to assess the quality of the system (Al-
Hudhaif & Arabia, 2010). Apart from the perspective
of users/stakeholders, IS also needs to be measured in
terms of product quality and service quality, especially
on the “capability” of the IS function itself (Chang
& King, 2005). This is done to obtain the right size
that can later influence the decision making process
in terms of developing IS services considering the IS
in each organization has different levels (Davies et
al., 1999). Several models can be used to measure the
quality of IS including the McCall quality model, the
Boehm quality model, the Dromey quality model, and
ISO/IEC 9126 (Sulistiani et al., 2018). Whereas ISO/
IEC 25010 is an International standard in software
testing. The ISO/IEC 25010 standard was developed
to replace ISO 9126 based on the development of ICT
(Information and Communication Technology) (ISO/
IEC 25010, 2011). With ISO/IEC 25010 allows more
intensive analysis and can obtain critical characteristics
(Darwish & Shehab, 2017).

PP is a theory developed by Cranfield
University, then Adams and Neely (2000) introduces
it as a method of measuring company performance.
The strength of the framework is that it involves all
stakeholders from the organization. In principle, this
method has two directions in the process which is the
reciprocal relationship of each stakeholder, namely
by considering the needs, interests and desires of
all stakeholders, and identifying the contribution
of stakeholders to the organization. PP has been
implemented in several companies including DHL
UK, The London Youth and The House of Fraser.
The result is that some of these companies can have
clear performance measurement parameters so that the
company can have remarkable development.

Jun (2011) uses PP to measure ERP software.
Jun (2011) states PP is a beneficial valuation model
in providing financial management that is easy to
understand. Besides PP is not only oriented towards
interests since it also measures the contribution made
by stakeholders to the organization. Yu and Zhu
(2011) use PP to evaluate informatization of chemical
companies and using fuzzy mathematical assessment
methods for quantity of qualitative indices and stating
that the evaluation system using PP has good practical
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operability because it uses all stakeholders and their
four facets namely stakeholder needs, organizational
strategy, business processes, and stakeholder
contributions as a consideration.

Laili (2012) uses PP to measure the performance
of the e-KTP program, the results are that there are
four key stakeholders who have 34 Key Performance
Indicators (KPI). 20 KPIs fall into the green category,
12 KPIs fall into the yellow category, and 2 KPIs fall
into the red category. While the total value of e-KTP
performance is 6,441.

Using PP in tertiary institutions is very good,
according to Smulowitz (2015) because universities
have different system characteristics. PP can evaluate
all the ‘wants and needs’ of stakeholders who
might be ignored. Whereas the ‘wants and needs’
of stakeholders can be the key to success of higher
education in planning for sustainability.

The application of PP in small and medium
companies shows significant results (Severgnini,
Galdamez & Camacho, 2019). Small and medium
companies have limitations and difficulties in
observing the overall strategy besides the contribution
of stakeholders to the existing business is also low.

PP is practiced in the social service sector and
(Estrada, Sousa & Lopes, 2018) states that PP is a
motivating tool for organizations to make internal
reflections of their processes. Through this process,
organizations can identify the importance of achieving
goals so they can determine indicators to better control
their performance.

Youngbantao and Rompho (2015) apply
PP to several companies by involving corporate
organizational culture, namely a culture of flexibility
and stability. The result shows no significant
difference in the application of PP in the two types of
organizational culture, but in its application, the five
perspectives that have the highest level of importance
are stakeholder satisfaction.

PP has also been developed by Wasitarini and
Sembiring (2017) by modifying it using the Objective
Matrix (OMAX) and 3600 feedback in the form of a
Quantitative Models for Performance Measurement
System (QMPMS) to measure the performance
of the Electronic Library (E-Library), the design
modification model successfully identified Key
Performance Indicators (KPI).

ISO/IEC 25010 is an International standard in
software measurement. ISO/IEC 25010 was created
in order to revise the previous software quality model
and to overcome weaknesses in the previous model,
namely ISO/IEC 9126 (ISO, 2011). ISO/IEC 9126 is
based on the McCall and Boehm quality models (ISO/
IEC IS 9126-1, 2001). ISO/IEC 25010 enables more
intensive analysis to obtain critical characteristics
(Darwish & Shehab, 2017).

Kara, Lamouchi and Ramdane-Cherif (2017)
use ISO 25010 and the concept of fuzzy logic to
evaluate the Ambient Assisted Living System. The
evaluation results can show the necessary quality
models and produce quality indicators that can help
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users make the right decisions at the same time.

Huda (2012) integrates Webqual 4.0 with ISO/
IEC 25010. Measurement of academic and financial
information systems produces more complete
indicators so that the assessment of software quality
is better.

Lesmideyarti, Rochimah, and Yuhana (2017)
use ISO/IEC 25010 to measure the performance of
academic information systems and compare them
with academic information system measurements
using ISO/IEC 9162. The results of measurements
using ISO/IEC 25010 are more accurate because the
characteristics of ISO/IEC 25010 are more complete.

Haslinda et al. (2015) assess the quality of
e-book applications in facilitating learning in formal
education based on ISO 25010 standards. The survey
was conducted in 37 elementary schools involving
200 teachers. The results show that e-book can be
used, reliably, functionally, and efficiently. In addition,
e-books occurs to fulfill the purposes and objectives of
the e-book procurement itself.

Karnouskos et al. (2018) use the ISO/IEC
25010 software product quality model in industrial
automation systems by conducting a brief survey of
industry automation experts, because there is currently
no set of general criteria for assessing and identifying
practices that are most suitable for certain industrial
uses. From this research, it can be seen what quality is
very relevant.

ISO/IEC 25010 is also used as a measurement
of academic information systems by Puspaningrum,
Rochimah and Akbar (2017), but they add the Goal
Question Metrics (GQM) in applying the assessment
questionnaire so that the quality value increased
and according to the conditions and needs of higher
education today.

In some of the research mentioned earlier,
many researchers have measured information system
performance. However, measuring the performance
of information systems requires a model that can
measure the quality of the system and involve the
views of stakeholders. The objective of the research
is to create a model that can measure the quality of
information systems and involve stakeholders. For
this reason, researchers use the performance prism
model to facilitate stakeholders, and ISO/IEC to
measure the quality of the system. The model will
be implemented in an academic information system
(STAKAD) at the Poltekkes Kemenkes Surabaya. The
results of the research can be used by organizations
to develop their SIAKAD because the performance
measurement model can show which parts of SIAKAD
are performing well or are problematic for finding
solutions.

II. METHODS

The research uses an action research approach
with the aim of solving practical problems while
developing knowledge (Sarosa, 2017). Coats (2005)

mentions that action research is about ‘action’ and
‘research’ and the relationship between the two. It is
possible to take action without research or to conduct
research without taking action, but what is unique is
to combine the two, which is to conduct research and
test action. In the research, there are three stages in
accordance with the statement (Coghlan, 2005) in his
book on action research. The stages of the research are
planning, taking action and evaluation.

Planning, in the research, is done by creating
a conceptual model of research that can produce
performance measurement models. The next stage is
taking action, where the performance measurement
modelthathasbeenmadeisimplemented onthe selected
object, namely the academic information system of
the Poltekkes Kemenkes Surabaya. In the final stage,
which is evaluation, the results of the implementation
of the performance measurement model are analyzed
in such a way that recommendations can be given for
the development of the academic information system
and the emergence of new performance measurement
models that have passed the stages of implementation
and validation.

III. RESULTS AND DISCUSSIONS

Based on literature studies and cases examined
in the field, in general, the construct of the research
model is shown in Figure 1.

Stakeholder

Satisfaction =
A ISO/IEC

Stakeholder
Contribution

Capability
[

Weighting Performance Rl

Analysis

‘ Recommendation

Figure 1 Conceptual Model

Figure 1 is a conceptual model in measuring
the performance of SIAKAD using PP and ISO/IEC
25010. The PP method here adjusts its basic form
which consists of five sides, namely stakeholder
satisfaction, stakeholder contribution, strategies,
process, and capability. Stakeholder satisfaction and
satisfaction contribution have a reciprocal relationship
by considering the needs and desires of all stakeholders,
as well as identifying the contribution of stakeholders
to the organization. The reciprocal process will be
supported by strategies, processes, and capability so
that the five sides will be able to interact with each
other. PP will produce performance indicators by
conducting interviews with stakeholders involved
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regarding  satisfaction, contribution, strategies,
process, and capability using the format of questions
in Table 1. The resulting performance indicators are
compared with the performance indicators of ISO/IEC
25010. Performance indicators of comparative results
will be given weighting and performance measurement
analysis. The analysis will produce recommendations
for measured performance.

Table 2 is a performance indicator resulting
from the comparative process of PP performance
indicators and ISO/IEC 25010 performance indicators.
To measure the performance of each indicator, a Likert
questionnaire survey of 48 respondents has been
conducted using purposive sampling.

The performance indicator of comparative
results is weighed using AHP weighting carried out
by 15 respondents with the result of weighting being
the result of a combination of all respondents listed in
Table 3.

Table 1 Format of PP Interview Questions

(Neely et al., 2000)

Facet

Question

Satisfaction

Strategy

Process
Capabilities

Contribution

What do you want and need from
STAKAD?

According to you, what strategies
can be done to fulfill those wants
and needs?

What processes can be implemented
to realize the strategy?

What abilities must SIAKAD have
for this process to be carried out?
What kind of contributions can you
make to SIAKAD in supporting the
process?

Table 2 Performance Indicators

Number Performance Indicator Code
1 The ability of SIAKAD to cover all tasks and objectives as specified IK-01
2 The ability of SIAKAD to provide correct results with the required level of precision. IK-02

3 The ability of SIAKAD in facilitating the completion of tasks and goals that have been 1K-03

determined
4 The ability of STAKAD to provide reaction and processing time when performing functions 1K-04
5 The level of use of resources in SIAKAD in carrying out its functions IK-05
6 The maximum limit or STAKAD parameter meets the requirements IK-06
7 SIAKAD can perform the necessary functions efficiently while sharing the same environment [K-07
and resources with other products, without harming other products.
8 The ability of SIAKAD to exchange information and use information that has been exchanged IK-08
9 The ability of SIAKAD is analyzed by the user whether the system can meet the needs IK-09
10 SIAKAD is easy to understand and learn by users IK-10
11 SIAKAD is easy to operate and access IK-11
12 SIAKAD protects users from making mistakes. IK-12
13 SIAKAD's appearance attracts the user's attention IK-13
14 The ability of SIAKAD to meet the needs of users who have limitations IK-14
15 The ability of SIAKAD to bear, handle or cover up failures and errors that occur IK-15
16 SIAKAD operates and can be accessed when needed for use IK-16
17 SIAKAD's ability to maintain performance against software errors or violations by users IK-17
18 The ability of SIAKAD to restore data manually immediately if something goes wrong or IK-18
fails
19 The ability of STAKAD to ensure that data can only be accessed by those authorized to have IK-19
access.
20 SIAKAD's ability to prevent unauthorized access to, or modification of, computer programs [K-20
or data
21 The ability of STAKAD to prove the actions that have occurred IK-21
22 The ability of SIAKAD to track actions that occur IK-22
23 The ability of SIAKAD to demonstrate the subject's identity or resources as claimed IK-23
24 Changes to one component of SIAKAD have minimal impact on other components. IK-24
25 An asset can be used in more than one system, or in building other assets IK-25
26 The ability of SIAKAD to diagnose the cause of failure and identify failure IK-26
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Table 2 Performance Indicators (Continued)

Number Performance Indicator Code
27 The ability of STAKAD to be modified without reducing the quality of existing products IK-27
28 The SIAKAD testing process IK-28
29 The ability of SIAKAD to operate in diverse operating environments without applying other IK-29

actions or rules
30 The ability of SIAKAD to be installed/removed in certain environments IK-30
31 The ability of STAKAD to be transferred to other software that has been built or determined IK-31
32 Ease of system maintenance IK-32
33 The ability of the system to adjust the existing budget IK-33
34 The ability of the system to adapt the existing architecture IK-34
35 HR ability to carry out academic activities on schedule IK-35
36 The ability of STAKAD to be transferred to other software that has been built or determined IK-36
37 Ease of system maintenance IK-37
38 The ability of the system to adjust the existing budget IK-38
39 The ability of the system to adapt the existing architecture IK-39
40 The ability of Human Resources to carry out academic activities on schedule IK-40
41 The ability of SIAKAD to be transferred to other software that has been built or determined 1K-41
Table 3 Weight of Performance Indicators

Performance IK-01 IK-02 IK-03 IK-04 IK-05 IK-06 IK-07 IK-08 IK-09 IK-10 IK-11 IK-12

Indicators

Weight 0,015 0,029 0,016 0,020 0,018 0,017 0,019 0,019 0,019 0,040 0,044 0,027

Performance IK-13 IK-14 IK-15 1IK-16 IK-17 IK-18 IK-19 IK-20 IK-21 IK-22 IK-23 IK-24

Indicators

Weight 0,015 0,018 0,023 0,021 0,022 0,025 0,041 0,045 0,028 0,025 0,018 0,019

Performance IK-25 IK-26 IK-27 1IK-28 IK-29 IK-30 IK-31 IK-32 IK-33 IK-34 IK-35 IK-36

Indicators

Weight 0,015 0,024 0,024 0,018 0,014 0,020 0,018 0,024 0,019 0,024 0,023 0,028

Performance IK-37 IK-38 IK-39 IK-40 IK-41

Indicators

Weight 0,031 0,033 0,025 0,034 0,044

The results of the questionnaire calculation and

AHP weighting obtained are included in the scoring
objective matrix (OMAX) table in Appendix A, with
the questionnaire calculation value as the performance
value of each performance indicator while the AHP
weighting as weight.

The formula for calculating intervals on OMAX
(Riggs, 1987) is:

YH-YL
AXL-H = XL 1)

Notes:
AX L-H = Number interval between High and Low
levels

XH  =Highlevel
XL = Low level
YH  =Number at the high level
YL = Number at the low level

Based on the Likert scale questionnaire results,
the performance indicator has an achievement target
of 5. This value is used as the highest scale value of
the objective matrix, which is 10. While the lowest
possible value of this performance indicator is 1.
Therefore by using the OMAX formula, the interval
calculation between scales becomes:

Interval scale = 5-1
10-0
=04

From the OMAX scoring table using the
traffic light system in Appendix A, it can be analyzed
that only one performance indicator reaches green,
namely, the IK-41 performance indicator, while the
performance indicators that are at a low level or red are
two indicators namely IK-14 and IK-40 performance
indicators, while most indicators are still yellow, i.e.,
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38 performance indicators (Appendix A).

For a performance indicator that gets a
green traffic light indicator, it can be said that the
performance indicator has reached the target or at
least has been close to it, so it does not need much
evaluation and improvement regarding the problem
of the performance indicator while the yellow
performance indicator is the middle value of the
indicator. Performance indicators that have yellow
indicators need to be identified and further evaluated
related to the performance issues of these performance
indicators. Stakeholders must analyze what makes the
value of the indicator decrease and what can make the
value of the indicator increase. Lastly, red indicators
shows the performance indicators that are at a low
score level so that they need immediate improvement.

The total performance index value of SIAKAD
based on appendix A table is 5,522. If implemented
using a traffic light system, then the value is still
included in the yellow value category, so it can be
concluded that the overall performance of SIAKAD
needs evaluation and improvement in it.

After implementing the initial model for
measuring the performance of the SIAKAD, the
position of stakeholder contributions has changed to
align with strategies, processes, and capabilities as
shown in Figure 2.

7
Stakeholder
Contribution <>

Process

Capability

Stakeholder ISO/IEC
Satisfaction | 25010

Performance
Analysis

kK Recommendation

Figure 2 Performance Measurement Model

Stakeholder satisfaction becomes important to
identify system performance measurements as it will
be supported by stakeholder contribution, strategies,
process, and capability. This was also conveyed by
Neely and Adams (2000) that the needs and desires
of the stakeholders must be considered first, so new
strategies can be formulated.

For performance indicators with a low
score in red, there are several recommendations
for improvement where institutions must quickly
take action to improve the performance of these
indicators. For indicator IK-14 using guidelines on
the Web Content Accessibility Guidelines (WCAG)
2.0 published by the World Wide Web Consortium
(W3C) can be implemented at SIAKAD. Some of
these guidelines include: a) providing alternative text
for any non-text content so that it can be transformed
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into other forms that people need, such as large print,
braille, speech, symbols, or simpler language; b)
provides alternatives for time-based media; ¢) creating
content that can be presented in different ways (for
example a simpler layout) without losing information
or structure; d) enabling users to easily see and hear
content including separating the foreground from the
background; e) making all functionality available
from the keyboard; f) provide users enough time to
read and use content; g) not designing content in a way
that is known to cause seizures; h) providing ways
to help users navigate, find content, and determine
where they are; i) making text content easy to read
and understand; j) enabling webpages to appear and
operate in predictable ways; k) helping users avoid
and correct errors; 1) maximizing compatibility with
current and future user agents, including assistive
technology.

For IK-40 indicators by providing training by
the required fields of existing IT human resources, if it
is deemed lacking, recruitment of IT human resources
should be carried out by the requirements.

IV. CONCLUSIONS

By using the PP and ISO/IEC 25010 methods,
41 performance indicators can be obtained which
can be used to measure SIAKAD performance. This
performance indicator has been implemented in
STIAKAD Poltekkes Ministry of Health Surabaya. The
result shows that one performance indicator with good
or achieved performance, 38 performance indicators
with moderate/unperformed performance and in
the recommended warning conditions to improve
performance, and two performance indicators with
poor performance scores that require improvement as
both indicators are at a low score. While the total value
of the SIAKAD performance index is 5,522.

These results can be used by organizations as a
description of the performance of higher education if
the achievement targets have not been achieved to be
used as evaluation material. Moreover, it may show
the organization the aspects of the information system
that need improvement. Hence the organization can
make the results as a reference to develop its SIAKAD
performance.

The measurement model produced in the
research has only been implemented in academic
information systems. Further research can aim to
implement it in other information systems and with
different assessment methods.
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Appendix A

Performance

Level Score

Indicator Performance - 7 p
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