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Abstract

This paper proposes an approach to utilise information from operational data to support the
organization goal. The challenge in this issue is how to convert this vast of data into useful
information. This is critical for all enterprises to remain competitive. In this paper, we
emphasized the dependency relationship involve between the variables such as organization goal,
sub-goals, actions, data input and data output. This relationship is important to assist the
development of data measurement, data analysis and data modelling. Simple algorithm is
developed to support the relationship between the variables. The paper presents an evaluation
using the case study.

Keywords: Analytic; Data; Organisational Goals; Sub-Goals
1. Introduction

Data is very important in every organization as a backbone for organization process and
performance. Therefore, the success of an organization depends on the effective usage and
management of internal and external data. The behaviour of organization is relies on the
activities and strategies of the organization goals.

In order to ensure the transformation of data, entire process of the organization needs to be
understood. Organization has to make sure that every data created is alignment with their
organization goals. Organization needs s to ensure the quality transformation in order to achieve
the goals. Organization must have the ability to identify, create, store and measure the data. This
data is stored in a data storage such database. However, this data is very large and not all data is
valuable even the development of technology is improved. Recent studies focus among business,
management or information system researcher. Many studies and approaches has been done
toward the management of data within business areas (Aalst et al., 2005; Dijkman et al., 2011;
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Kock et al., 2009; Liu & Lai, 2011; Rozinat et al., 2009; Song & Aalst, 2008; Turetken &
Schuff, 2007).

As an attempt to utilize the quality of data in vast amount of data, this paper developed a
measurement approach based on the dependency between the possible variables such
organization goal, sub-goals, action, data input and data output. In order to develop basic
structure for the approach, every stage of organization process is defined. This is important in
order identify the possible relationship between data and organization goals. The remaining
paper is organized as following ways. In Section 2 discussed the background of the paper.
Section 3 discussed the process development. In Section 4 discussed the relationships
development and examples are provided. Section 5 discussed on the case study and Section 6
discussed the conclusion and future action.

2. Background

Goal is the higher achievement target in one organization. It is outcomes that need to be
achieved based on the organization environment. However, several sub-goals are created in order
to achieve the main goal and these sub-goals rely on the actions activities. Assume the actions
are training, planning or strategy and these actions rely on the organization data. The idea behind
this is to look at the measurement process of data aligning with the organization main goals. The
degree of data process is the entrepreneur valuable information. Interpretation of this data is a
new knowledge.

Main goal
Sub- goal 1 Sub- goal 2 Sub- goal 3
I I I
Action 1 Action 2 Action 3

Data Data Data

storage storage storage

Fig 1. Goals relationship

Fig. 1 shows the relationship between goals, sub-goals and action. In order to achieve the
main goal, several sub-goals are create to assist the process of achieving the goal. Some
organization may have many sub-goals and it depends on their organization environment. These
sub-goals support by action such as training, strategies or other activity. However, these actions
rely on the data and it is important to understand and identify the type of data exist within their
organization.

2.1 Organization data

Everyday organization created new data and this has been kept in data storage. Simple
example of data storage is database. However, this data is too large and some of this data may

50
ISSN 1923-0265 (Print) - ISSN 1923-0273 (Online) - ISSN 1923-0281 (CD-ROM), Copyright NAISIT Publishers 2017



w North American Insttute The International Journal of Management Science and Information Technology (IJMSIT)
of Science and Information Technology Issue 23 - (Jan-Mar 2017) (49 - 65)

have the value and some of them may not. The available data within the organization is very
important in order to assist the performance of the organization. So organization needs to
identify the valuable of data toward their goals. Organization goals is an outcome developed base
on the existing data and it support the overall usage of data toward the organization.

2.2 Organization concept

The concepts discuss here is the organization goals. Organization concept in this paper
discusses on the goals stages within the organization. In one organization, organization has a top
goals or main goals. As discussed above, these main goals supported by sub-goals in order to
achieve the main goals. Thus, to achieve the sub-goals, several actions developed. Actions here
define as the strategy, planning or activity to support the sub-goals. However, actions rely on the
data so organization needs to understand what types of data exist within their organization.

3. Process development

In this paper, we attempt to develop an approach to measure the quality of data as knowledge
extraction toward decision making. We attempt to look at the relationship between data and
organization goal in order to develop a measurement approach. The approach is important in this
case as a tool to identify the value of data to support the organization goal. Here, decision maker
needs to make sure that all the decision is parallel with the organization goal. In every
organization goals and objectives, several sub-objectives is develop to support and to assist the
organization to achieve the main goals and objectives. Every goal supported by organization
actions such as planning and training. Thus, specific approach to achieve this goal is needed. On
the other hand, the approach must support three basic functions. The basic functions are;

e Control: Ability to evaluate and control the resource.
o Communication: Well design toward internal and external performance.
o [mprovement: Ability to improve and identify the gaps.

In order to attempt this approach, we try to focus on the early stage of data usage in an
organization until the usage of data to support and assist the plan or action toward achieving the
organization goal. Thus, three simple steps need to be investigated. The process involves;

Step 1- Identification, identify the data type.

Step 2- Selection, select type of data.

Step 3- Quantification, quantify the data selected toward achieving the goal. Involve the
measurement approach toward organization goal.

Simple measurement development process is developed to support the process. This process
helped our approach to be specified and selection of the data become more systematic. In order
to assist our model development process, we adopted the process applied by Serrano et al.,
(2007). However, compare to them, our application focus on every steps of data step rather than
software measurement. Below show the process steps.
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Requisites Valid measurement

IDENTIFICATION _4 CREATION = ACCEPTANCE > APPLICATION

|
! ! I'Support

v v
| Measurement definition | Metrics needed

A 4

| Measurement concepts |

<
al

Fig 2. Measurement development process

Identification: 1dentify the data to measure. Future measurement rely on the data exist within the
organization. In this context, data needed is to support the organization goals.

Creation: Crucial phase of measurement development. The phase included two important sub-
processes which are measurement definition and measurement concepts.

Definition: Understand the characteristic of measurement by defining several variable
to show the overall relationship.
Concepts: To test the relationship among the variables.

Acceptance: The concept is valid and can be tested.
Application: The measurement tested to support the metrics needed.

The process helped assist the relationship involve between data selection and this process or
flow is very important to make sure the relationship development of data can be apply.

4. Relationship development

Relationship develops in this paper attempt to measure data to achieve the organization goals.
The relationship runs as follows. Organization relies on data in order to run the entire
organization so organization concepts, organization process and data process are defined. This
data need to be measure in order to identify the quality of data. The process involved metrics
approach so metrics concepts and data concepts are defined.
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4.1 Organization aspects

Understanding the concept assist the overall process in term of achieving the organization
main objective. Organization need to be clarified.

Definition 1: Organization
Social group of people work in one scope of activity to achieve some develop objective. This
group of people will distribute task toward implementing the develop activity.

Definition 1.1: Organization entrepreneur
Group of people or a single person that directly associated with profit-making business
undertaking.

Entrepreneurs in organization is recognized as the uncertainty and tight resource constraint
by individual initiative and effort (Low, 2001). This mean large organization need to develop an
internal culture that allows their staff to be more initiative even though it tends to be more on
experience initiative (Williams & Lee, 2009).

Definition 1.2: Organization objective

An outcome that organization developed to achieves in some particular period of time. The
successful of organization plan and activity need to be parallel to the organization objective. The
objective state precisely what the organization should be. Therefore, organization objective must
be,

Precise: To achieve the objective, the process statement must be exactly as state in the
objective.

Timeliness: Have a time frame toward achieving the objective.

Attainment: The objective can be achieved.

Definition 1.3: Organization action

An outcome plan and activity that organization developed to supports and achieves the
organization objective. The successful organization objectives rely on the successful
implementation of organization action. Therefore, organization action must be,

Flexible: Action can adopt when the environment changes
Consistent: Always referring to the objective
Timeliness: Have time frame to perform

Definition 1.4: Organization requirement

Design of what must be accomplished in order to achieve some target. In organization,
organization objective and organization action are important in order to accomplish the
organization requirement. Here, the requirement to accomplish the target is organization main
goal.

Let denote that precise, timeliness and attainment as Pyecise, Timeliness ANd Aygainmen: and flexible,
consistent and timeliness as Fapier Consisiens A0d Tipetiness-
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Thus, the above may be written as
OrgReq: (OrgObj)(OrgAct) (1)

SO,
Or, gReq N (P recises Timeliness, Attainment) (F lexibles Consistenta Timeliness) (2)

where OrgObj and OrgAct is a variable for OrgReq which P,.cise, Timeliness And Ayginmen: are the
characteristics of OrgObj and Feyipie, Consistens A Tiperiness are the characteristics of OrgAct.

Example 1: In one organization, goal is an achievement target. It is an out-come that based on
the organization environment. Main goals are supported with several sub-goals. For instance, in
an organization, they have several sub departments and these sub departments has their goals in
order to achieve the organization main goals. However, these sub-goals depend on action such
strategy, planning or training. In this case, action relies on data. So it is important for
organization to identify and analyse the data.

4.2 Metrics concepts

Metrics models are designed to address organization process which include organization
objective and to assist the decision making process. Metric must be clarified.

Definition 1.5: Metrics
A verifiable used to measure both quantitative and qualitative. As a volume of data increase,
metric provide data refinement.

Definition 1.6: Metrics requirement
Metric design of what need to be accomplished during the metrics process. Specific team

attempts to identify the needs toward organization objective.

Verifiable: Set of data that been agreed for converting process into measure.
Measure: Characteristics in a numerical or nominal form.

Definition 1.7: Metrics analysis
Requirement must be fulfilled.

Control: Metrics enable to evaluate and control the source they are measures.
Communication: Communicate externally and internally for the purpose of control.
Improvement: Identify gaps for improvement.

Let denote that metrics requirement clarify as verifiable and measure as Ve,sape and Meggre,

M etReq: (Veriﬁable; M, easure) (3 )

and denote control, communication and improvement as Coior Communication A4 Lyprovement-
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MetAna: (Controly Communicatt’om I mpro vement) (4)

Thus, above may also be written as

Met: (MetReq)(MetAna) ®)]
SO,
Met: (Verzﬁable: Measure) (Control, C()mmunicatiom Improvement) (6)

where MetReq and MetAna are the variables of Met which V5ap. and Mg, are the
characteristics for MetReq and Coupor, Communication @04 Lyprovemens are the characteristics for
MetAna.

Example 2: Organization data needs to be measure and analyse in order to support the future
usage of the data. One example of good metrics approach to support the data usage is Goal
Question Metrics (GQM) (Basili & Weiss, 1984). However this approach focus on software
development rather than data measurement itself. But the concepts of GQM shows the systematic
approach as it supports qualitative and quantitative analysis and the basic concepts of this
approach can generalized to set up an organization measurement program even the development
of this metric approach was focused more on software development

4.3 Data concepts

Organization relies on data in every aspect of their actions. It is important for organization to
identify, create, store and analyse this data. Data must be clarified.

Definition 1.8: Data
Raw material such number or image. Organization relies on this data toward organization
objective and action. Specific team use data and convert it into valuable information.

Definition 1.9: Quality data
Data must parallel with organization need. Data in organization need to be subject-oriented such

component of subject matter and improve the effective in responding to queries. Thus, data must
be,

Complete: Complete present of the corresponding data records. Data completeness
refer to the lack of needed fields.

Accurate: Data is correct and set a context for further analysis.
Current: Data is up to date to organization need.

Let denot that complete, accurate and current as Coppiere; Accurate ANA Cpyenr. Thus

Data: (OD) (7)
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SO,
Data-' (Completer Accurate: Current) (8)

where data must be quality to support future need and performance. Data must be Coppieres Accurate
and C,,,.,, in order to become quality.

Example 3: To improve organization performance, organization or top management rely on data
from previous activity. For instance, sales manager require data on sales from last six months in
order to come out with the plan toward future sales. Here, data present in form of reports or
statistics and this data can assist manager to set a new goal.

4.4 Organization process

Organization process (Orgpocess) €an be partitioned into several process. However,
organization process can be very large so in this paper, the focus of organization process is on
their data existed. The algorithms are defined based on the organization goals and to shows the
entire relationship of the organization goals rather than looking at the relationship between
business side and data side (Seng & Chen, 2010). Our approach is to look at the organization
data flow and the impact of data toward organization goals. Our approach also intended to look
at the relationship between the organization goals.

Definition 1.10: Process input
During processing, data involve called process input (P;), where — is an involvement process. So
decide

Orgprocess_)Pi (9)
Definition 1.11: Process output
Every process generates output, so decide organization process involves process output (P,)
where — also is an involvement process.

Orgprocess_)Po ( 1 0)

4.5 Data process

Data process (Dprocess) can also be partitioned into several process. Here, process shows the
flow of data within the organization.

Definition 1.12: Data input
Every stage of process involved data input. Every organization created data almost everyday and
this data is store in data storage such as database. So data process involves data input (IN).

Dprocess_’IN ( 1 1)

Definition 1.13: Data output
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Process generated output. Data store in data storage need to be evaluated to make sure that the
data is valuable for certain action. So decide data process involve data output (OT)

Dprocess _)OT (12)
Let, Orgprocess= Pi, Po, Where € is a characteristic x can find in P;. For example y is an output of x
Orgprocess = {Orgprocess(xr y)| X € Pi: ye Po}~ (13)
Then organization process can summarize as
Orgprocess™ 1018process IN, OT)| IN € P;, OT € P, }. (14)
It shows the entire Org,ocess rely on IN and OT. Here, P; rely on IN and P, rely on OT. The
process define as y depend on x and it concludes as OT rely on IN.
As defined in Definition 1.4, objective and action are the main requirement to achieve the
develop target within the organization. Develop target is organization main goals. Objective here

can be assumed as sub-goals in order to assist the achievement of main goals. Here we define
organization requirement as

Or. g requirement: (01" g objective) (07" g actions) (1 5 )

and organization process as Eq. (14) and assuming organization requirement as goal and
objective as sub-goals

Orggoalz (SubgoalS: Actions) (16)

so full relationship can be develop here as

Orggoa= (Subgoats, Actions), Ogprocess= {Orgprocess IN, OT)[ IN € Pj, OT € P} (17)
Summarize as
Orggoar= {Orggoal (X, ¥)| X € Actions, ¥ € Subgoals (18)
SO
Orggoar= {O18g0a1 (IN, OT)[ IN € Ations, OT € Subygas - (19)
It summarizes the entire relationship as Orggo. rely on Subgo.; and Aions. Organization relies

on data to support achieving the goals. The relationship defines as Subg,q; 1s an OT of Act where
Stthgoas and A 4ions are the requirement for Orggoq.
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Example 4: In organization, the concept required the organization to achieve the target goal
(main goal). Main goals supported with several sub-goals (Subg,u;) in order to achieve the main
goal. However, the sub-goals need to be well plan so that it can be achieve and action (4s) 1S
required toward achieving the sub-goals toward the main goals. A4.,,s Such as training, planning
and strategy rely on the data. Top management must know the type of data exist within the
organization. Vast amount of data is created almost every day and this data has been stored in
data storage (database). This is data input (IN) and A, are important to support the sub-goals.
Data need to be identifies it value if it is useful or valuable enough toward the sub-goals and this
is the output (OT) of the data.

4.6 Measurement process
Previous section discussed on the relationship between the variable which are Orggoar, Sttbgoas,
A cions» data input (IN) and data output (OT). However, in order to support the data measurement
and this relationship, the following approaches are applies. First we already defined Orgprocess as
Eq. (14) and overall relationship of Orgg,, summarized as Eq. (19).
In order to support the data over the measurement process, several aspects are discussed. The
main variables here are data input and data output where , is a number of variables. So
Data input (IN) = X; Xp..eevervennene Xn (20)
Data output (OT) =y} yaereeererunene Vn (21)
and — is involvement aspect
Data input (IN) — Process Input (P;) (22)
Data output (OT) — Process output (P,) (23)

where IN is X and OT is Y. Here we show the relationship as

Orgprocess = {OTprocess(X7evevvvevnnnn X, € P x(y.e.... € Po)} (24)

Orgprocess: {Orgprocess (IN € P1)| OT e Po} (25)

where Orgprocess rely on IN toward P,,. Then, the entire measurement process toward organization
goal is

Orggoalz {Orggoal (IN € Actions)| X(OT € Subgoals)} . (26)

The explanation shows the relationship than involve the variable aspect toward organization
goal. It is important for organization to identify the data that involve toward the goal and the
approach applied the process of data input and data output. Summarized the overall relationship
as Orggoq 15 the process involving data input and data output toward A4 ., and Suby,;; where OT
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rely on IN. Here, IN, A iions, OT and Suby,,s are independent variables where Orgg,,;1s dependent
variable.

5. Case Study

In order to support our measurement concept, a simple case study is implemented. The
example is from La Trobe University Library (see www.latrobe.edu.au/library). We focused on
the library strategic plan for 2010 to 2015. In order to support this plan, we look at the Library
Operational Plan 2011 toward supporting the strategic objectives. This case obtained the data
from library survey 2010 based on insync survey!.

5.1 Process implementation

In order to support our measure approach, we choose one objective (objective 1) from the
entire strategic objectives. The scale rate is as following, /=0-20, 2=20-40, 3=40-60, 4=60-80,
5=80-100 where the rank is as following 0= Very Low, 1-2= Low, 3= Medium, 4= High 5=
Very High.
5.1.1 Strategic objective

We choose one example from the Strategic Plan (2010-2015) Objective to show the
measurement concept of the approach.

Table 1. Objective for strategy 1

Action University strategic: Objective 1
Transform student lives through learning
1)University action area Substantially increase student enrolments
Library action 2011 e Contribute to the increase in undergraduate and

postgraduate  enrolments, including regional and
international cohorts, by ensuring the Library is
adequately and consistently represented in all University
promotions to prospective students

e Reach a greater number of students by continuing to
embed information literacy programs in undergraduate
curricula

e Extend opening hours and services at all campuses,
according to the specific needs of each campus

e Investigate and establish new Library initiatives to
support the development of the Rural Health School

1 Insync Survey is a survey that ensures the libraries can measure performance which in turn enables libraries to
develop the highest possible standards of service for library users.
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Table 1 show the process for objective 1 and from this objective we identified and
differentiated the process involve before we apply the measurement approach that involve
Orgprocess> Pi, Po, OT and IN. Result shown in Table 2 below.

Table 2. Process involve

Organization Process Process Input Input Characteristics ~ Process Output  Output
Increase student Find data Student academic Student profile  Student lives
enrolments relationship of background data Library

student prospect
characteristics Library performance

survey data
Find data

relationship of
library characteristics

Based on Table 2, we identified the characteristics that involve for the measurement process
which we separate into two characteristics (academic background and library performance). Data
is obtained from library website (see http://www.lib.latrobe.edu.au/about/surveys.php). Data is
shown in Table 3 and Table 4. We included code for every data in order to show the different
between data.

Table 3. Student background

La Trobe University
Library Client Survey September 2010
Response Statistics

‘What is your major area of study, research or teaching? Code n
Education ED 412
Health Sciences HS 1193
Humanities and Social Sciences HSS 893
Law LW 267
Management, Economics, Accounting and Tourism MEAT 863
Science, Technology and Engineering STE 963

TOTAL 4591
What single category best describes you? Code n
Undergraduate UN 3421
Postgraduate POST 894
Academic/ Research Staff AC/RS 297
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General Staff GS 114
From another University oT 11
TAFE TAFE 10
TOTAL 4747

Table 4. Library performance

La Trobe University
Library Client Survey September 2010
Response Statistics
Library performance Code n
Library staff provide accurate answers to my enquiries V1 128
Library staff treat me fairly and without discrimination V2 129
Library staff are readily available to assist me V3 115
The library web site is easy to use V4 77
Online resources meet my learning and research needs V5 105
TOTAL 4591

5.1.2 Measurement, results and discussion

The measurement based on the characteristic indentified and this characteristic implement
based on the measurement approach as discussed in Section 3.5. The measurement and result are
discussed as the following where the full data can be obtained from library website. In this case,
we only used some of the data in order to show the process. The approach is based on Eq.(26) as
shown in example below.

Study background: Orge, = {n(412, 1193, 893, 267, 863, 963)| 8.97 € ED, 25.9 € HS, 19.4 ¢
HSS, 5.81¢ LW, 18.7 € MEAT, 20.9 € STE}

Student category: Orgg.a = {n(3421, 894, 297, 114, 11,10)] 71 € UN, 18.8 € POST, 6.25 €
AC/RS,2.4€GS, 023 €0T, 0.21 € TAFE}

Library performance: Org,., = {n(128, 129, 115, 77, 105)| 23.1 € V1, 23.2 € V2, 20.7 € V3, 13.8
€ V4, 18.9¢ V5}

Table 5. Result of academic background

Code Mean Rate Rank

Ed 8.97 1 Low
HS 25.9 2 Low
HSS 19.4 1 Low
LW 5.81 1 Low
MEAT 18.7 1 Low
STE 20.9 2 Low
Overall (1) 99.68 5 Very high

*r = rank
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Above table show the number of variable based on academic background where these variables
are the action toward achieving the university objective such transform student lives through
learning. This is an example of one university objective which support by university action as
substantially increase student enrolments and this university action is support by library action.
Result from Table 5 is highly important with the overall rank is 5. However, the characteristic for
each variable is not really impact the overall rank with Ed 1, HS 2, HSS 1, LW 1, MEAT 1 and
STE 2.

Table 6. Result of student category

Code Mean Rate Rank

UN 71 4 High
POST 18.8 1 Low
AC/RS 6.25 1 Low
GS 2.4 1 Low
oT 0.23 1 Low
TAFE 0.21 1 Low
Overall (1) 98.89 5 Very high

*r = rank

Result from Table 6 is highly important with overall rank is 5. The characteristic for each
variable POST, AC/RS, GS, OT and TAFE are low but UN. However, we concluded that this
action is important to achieve the university strategic objective 1.

Table 7. Result of library performance

Code Mean Rate Rank

Vi 23.1 2 Low
V2 23.2 2 Low
V3 20.7 2 Low
V4 13.8 1 Low
V5 18.9 1 Low
Overall (1) 99.7 5  Very high

*r = rank

Library performance based on the variable identified from the survey. Every activity
represented the variable number. In this study, we only used five variables in order to show the
process. The full variable focus can refer to library website.

Table 7 shows the result on library performance. The overall result is highly important but
each characteristic variable show different rate where V1 is 2, V2 is 2, V3is 2, V4 is 1 and V5
only 1. Here, we concluded library performance is important in order to achieve the university
strategic objective 1.

5.1.3 Pattern development
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The result must support our future metric development in order to create a systematic process
of data usage. Here, we develop simple pattern of this metrics which focus on Goal Type,
Goal Definition and Goal Priority. Thus, from the above discussions and results must be
parallel with the strategic objective.

Definition 1.5: Goal Types is the type of data involve during the process.

Example 5: Organization set goal based on data exist. Thus, some goal must be achieved in short
term and some goal is set up for a long term. In order to achieve this goal, the type of data needs
to be identified.

Definition 1.6: Goal Definition is the focus of the goal.

Example 6: Every goal has the focus in order to assist the action implementation. The focuses
rely on what action and activity implement. It is more on the title as we can identify the
definition.

Definition 1.7: Goal Priority is the impact level of the goal. It is to see if the goals are important
or not.

Example 7: Goal achievement depends on the action and activity toward them. If the goal is
important then the action behind the goals are crucial. Data need to be collect to assist the goal
achievement. So these goals can support the future performance toward the organization main
goal.

Assuming the result as following pattern table.

Table 8. Table pattern

Characteristic 1 Characteristic 2 Characteristic 3
Pattern Result Pattern Result Pattern Result
Goal _ Academic Goal_ Definition Student Goal_ Library
Definition background category Definition performance
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Goal_Type Data on Goal_Type Data on Goal_Type Data on library
academic category performance
background
Goal_Priority Very High Goal_Priority Very High Goal_Priority Very High

Table above helps to improve the systematic arrangement of the overall data and result
toward supporting the organization goal. The patterns show important aspect in every goal as
been measured support the pattern. In the future we intend to further this concept and to look at
the gaps toward the overall approach.

6. Conclusion

This paper discussed the overall concept development of data measurement. Several variable
such goals, sub-goals, action, data input and data output are defined. This paper also discussed
the entire relationship of organization process toward data usage. Definitions are provided in
order to assist reader to deeply understand the concept.

We have defined some variables as a basic structure for the measurement model. This paper
limit to organization goals and data usage and we hope future action can focus on other aspects
of the organization. The paper also intent to present some guidelines for goal structure
development and in the next stage of our study, we intend to apply this approach and see the gap
of this approach. It is our hope that this paper and approach can contribute for this very important
issue.
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