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Table 4.16

KPI and Description

KPI Description

100% fulfilment for the acquired academic staffs training through the This states that all the academic staff must acquire formal training or
UUM online learning platform self training on UUM online learning platform.

A minimum of 25 training programs on technology every year There must be at least 25 training programs on technology in a year.

100% fulfilment for the acquired academic staffs training using Web 2.0  This states that all the academic staff must acquire formal training or

tools self training on usage of Web 2.0

A minimum of 25 training programs on pedagogy training every year There must be at least 25 training programs on pedagogy in a year.
100% of the courses that taught by the academic staff in each session This states that all courses taught by the academic staff must attack at
must achieved at least 75% of marks in individually evaluated course least 75%satisfaction when evaluated
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At least one academic staff per year must qualify to receive the DTA

award

100% of the RM100k amount that is allocated per year for UTLC unit

must be given out as SOTL grants

A minimum of 10 massive open online courses develop every year

50% of courses offered in each session must be in blended learning

100% of courses offered in each session must achieved 15% of E-

assessments

At least, one of the academic staff must receive the DTA award per

year

All elected SOTL grants must get grants

There must be at least 10 massive open online courses every year

Half of the courses taught through the blended learning mode must

achieve 50% satisfaction

All of the courses taught must achieve 15% of E-assessment in each

session

The further extended rational diagrams are presented in Figure 4.28 to Figure 4.31.
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focusing on the Training goal
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Course Evaluation

e

DG3)To support academic staff to achieve
more than 75% of marks for individually
evaluated courses per session

|
AND

L

DG3-1)Analysis of the evaluation of all courses taught by
academic staffs for each session

o o

Course data Coursss Dat=
svzluztion datz

Totzl number of courses Totzl number of coursss that

for =zch session achisved mors than73%: of

mazrks for mdividuzlly
evzluzted courses per session +
100?25 of the courses that tzught by the acadsamic

st2ff m ezach session must achisved at least 73%; of
marks m mdividuzlly evzluated course

Figure 4.29. Further extended rational diagram for Deputy Director (Technical) actor

from decision perspective focusing on the Course Evaluation goal
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Figure 4.30. Further extended rational diagram for Deputy Director (Technical) actor

from decision perspective focusing on the Grant allocation goal
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Blended Learning
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The requirement analysis and design as presented and extensively discussed in
sections 4.2 and 4.3.The strategic goals both from the organisational and decisional
perspectives were verified by the assistance director and deputy director of UTLC.
This has validated the goal-oriented analyses findings from the domain and users’

studies.

4.5 Mixed-Design

Requirements mapping, hierarchy construction and refinement are done through the
supply-driven and demand-driven strategies to develop the data warehouse schema.
The requirements were derived during organizational and decisional modelling are
matched with the schema of the source database to generate the conceptual schema
for the data warehouse. The facts, dimensions, measures, and KPIs included in the
extended rationale diagrams produced by decisional modelling are mapped, where

possible, onto the source schema.

For every Fact in the source schema contains the many-to-one associations between
Fact and dimension and supporting by the attributes accordingly. Every measure is
associated with Fact. This study extends an extraction of KPI from. And every KPI is
associated with the measure. By mapping and refine the final goal-oriented diagram
with the related source schemas, the data warehouse model for monitoring UUM’s

teaching and learning KPlIs is produced as presented in the next section.

4.6 Data Warehouse Model

The data warehouse schema model are presented in Figures 4.32 to 4.35
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Technology and Pedagogy Training

Total number of lecturers/academic staff
Total number of academic staffs that use UUM online learning training

Total number of training programs on technology conducted every year

Date Total number of academic staff that use the Web 2.0 tools
Quarter year Total number of training programs on pedagogy every year
Half year B oo g e st s et e ot o o o e
Year 100% fulfilment for the acquired academic staffs training through the UUM online learning platform

A minimum of 25 training programs on technology every year
100% fulfilment for the acquired academic staffs training using Web 2.0 tools

A minimum of 25 training programs on pedagogy training every year

Training data

Training 1D
Start training period

End training period

Training name

Training type

Trainer name

Staff position Attended Training Academic Staff data
Number of participants data Staff ID
% Staff 1D »| Staff Name
Training 1D Staff position

Attended date Date of appointment

Figure 4.32. Star Schema: Staff Training by UTLC
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Figure 4.32 represents the star schema of Staff Training by UTLC. After all the steps
involved in the requirement and goal analysis for “Training academic staff to use
technology in teaching” and “Training academic staff in pedagogy teaching” are
done, this schema is produced. It attends to both organizational and decisional
perspectives, and consists of the fact table “Technology and Pedagogy training”with

four dimensions tables.

4.6.1 Discussion on Staff Training by UTLC Star Schema

The first dimension is Date table. It represents the time period which also serves as
dimension for other tables of the measure KPIs. These tables are related to the goals
analysed and designed in this schema. It will help the university teaching and
learning center, as a unit, in monitoring these KPIs on quarter, bi-yearly and yearly

basis.

From the Academic Staff Data table and the “Date of appointment’ attribute, we can
produce the “Total number of lecturers/academic staff”. This can be labeled Measure
1 (M1). And attending to Training Data table is given by “Number of participants”
that will produce “Total number of academic staff that use UUM online learning
training or use Web 2.0 tools.” The “UUM online learning” or “Web 2.0 tools” will
be determined by the “Training name” attribute in the dimension (Training Data
table). The “Total number of academic staff that uses UUM online learning training”
can be labeled Measure 2 (M2) and “Total number of academic staff that uses Web
2.0 tools” can be labeled Measure 3 (M3). The measures (M1 and M2) are
mandatory to measuring “100% fulfillment for the acquired academic staffs training

through the UUM online learning platform” as a KPI by dividing M2 by M1. This
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presents the result in percentage (%), and measuring the KPI of “100% fulfillment
for the acquired academic staffs training using Web 2.0 tools” is achieved through

the same method. The difference is that this is done by dividing M3 by M1.

The Training Data table (dimension) produces “Total number of training programs
conducted on technology” or “Total number of training programs conducted on
pedagogy” as the attribute. The “Training type” in this dimension will be determined

b

the training on “Technology” or “Pedagogy.” The “Total number of training
programs on technology conducted every year” can be labeled Measure 4 (M4). This
measure is mandatory to measure KPI of “A minimum of 25 training programs on
technology every year.” The measure M4 is divided by the target (25) which is the
KPI, and the result is presented in percentage. This is also applicable to KPI of “A

minimum of 25 training programs on pedagogy every year” but its own measure will

be the “Total number of training programs on pedagogy conducted every year”.

According to the previous descriptive result from this schema, these tables for
measuring KPIs would help the decision makers by allowing more than a single chart
to be made for monitoring these KPIs. Appendix B presents these measure tables

with examples of their charts.
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Course Evaluation

Total number of courses for each session

Total number of courses that achieved more than 75% of marks for individually evalated courses per session Date

< Half year

Year

100% of the courses that taught by academic staff in each session must achieved at least 75% of marks

in individually evaluated course

Courses data

Session
Courses Evaluation data Start semester duration
Course Code _| End semester duration
Course Group Course Code
percentage evaluation Course Name

Course Group
Lecturer name
Staff position

Figure 4.33.Star Schema: Course Evaluation
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Figure 4.33 represents the star schema for Course Evaluation. This is achieved after
all the analysis steps for Course Evaluationgoal in organizational and decisional
perspectives are done. The schema consists of a fact table “Course Evaluation” with

three dimensions tables.

4.6.2 Discussion on Course Evaluation Star Schema

The first dimension is Date table which represent the time period. This has more than
one table for the measure KPI that is related to this goal. This schema will help the
university teaching and learning center unit to monitor the related KPIs based on bi-

yearly and yearly basis.

The Course Data table depends on the “Course Code ”and “Course Group” attributes.
And from these, we can produce the “Total number of courses for each semester”,

which can be labeled Measure 1 (M1).

Courses Evaluation Datatable can provide Course Data table by “Percentage
evaluation” which will help to produce “Total number of courses that achieved more
than75% of marks for individually evaluated courses per session” measure. This can
be labeled Measure 2 (M2). The measures (M1 and M2) are mandatory in measuring
“100% of the courses that taught by the academic staff in each session must achieve
at least 75% of marks in individually evaluated course” as a KPI by dividing M2 by

M1. The result is presented in percentage.

According to the previous descriptive result from this schema, these tables for

measure KPI would help the decision makers by allowing them to make more than a
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single chart in monitoring these KPIs. Appendix B presents these measure tables

with examples of these charts.
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SOTL Data :
Grant Allocation

Session : :

Start semester duraton Total number of SOTL grants given out to the researchers by the UTLC unit per year.

End semester duration | Total amount of SOTL grants given out by UTLC unit per year.

Leader name

Staff position

Grant Amount 100% of the RM100k amount that is allocated per year for UTLC must be given out asSOTL grants

Date

Quarter year

Half year

Year

Figure 4.34. Star Schema: Grant Allocation
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Figure 4.34 represents the star schema of Grant Allocation. This is the result after all
the requirement analysis steps for “accessible grants to be given to the selected
SOTL grants” goal are done, both in organizational and decisional perspectives. The

schema consists of the fact table “Grant Allocation” with two dimensions tables.

4.6.3 Discussion on Grant Allocation Star Schema

The first dimension is Date table, and it represents the time period which produces
more than one table for measure KPI related to the goal in this schema. It will help
this unit (university teaching and learning center) to monitor these KPIs on a quarter

year, a half of a year and/or yearly basis.

From the SOLT Data table, the “Grant Amount” attribute can produce the “Total
amount of SOTL grants given out by UTLC unit per year” measure. This measure is
mandatory to measure KPI of “100% of the RM100k amount that is allocated per
year for UTLC must be given out as SOTL grants” by dividing this measure with the
target (100,000) RM which is the KPI (the amount money that should this unit give it
to the SOTL Scholarship Teaching and Learning researchers). The result is therefore

given in percentage.

According to the previous descriptive result from this schema, these tables for
measure KPI would help the decision makers by allowing them to make more than a
single chart in monitoring the KPIs. Appendix B presents these measure tables with

examples of these charts.
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Date

Quarter year

Blended Learning

Half year

Year

Total number of courses for each session
Total number of MOOC courses conducted every year

Total number of courses that achieved 50% of blended learning method in each session

| Total number of courses that achieved 15% of E-assessment in each session

50% of courses offered in each session must be in blended learning
100% of courses offered in each session must achieved 15% of E-assessments

A minimum of 10 massive open online courses develop every year

Blended Learning Data

h

E-assessment data

Session

Start semester duration

End semester duration
Course Code

Course Group

Number of quizzes in class
Number of quizzes online
Number of assignment in class
Number of assignment online
Statues

Session

Start semester duration

End semester duration
Course Code

Course Group

Number of information items
Number of content/research items
Number of activities items
Number of assessment items
Total of items

Statues

Courses data

MOOC courses data

Session
Start semester duration
End semester duration

Course Code Date

Course Code
Course Group

Course Coordinator

Course Name
Course Group
Lecturer name
Staff Position

Figure 4.35. Star Schema: Blended Learning
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Figure 4.35 represents the star schema of UTLC’s Blended Learning. This is
achieved after the requirement analysis steps for “The academic staff’s ability to
implement massive open online courses”, “The academic staff’s usage of the UUM
online learning platform” and “the academic staff’s ability to do E-assessments on
UUM online learning platform”goals, through both organizational and decisional
perspectives. It contains the fact table “Blended Learning” with five dimensions

tables.

4.6.4 Discussion on Blended Learning Star Schema

The first dimension is Date table which represents the time period to produce more
than one table for measure KPIs that are related to the goals in this schema. It will
help this unit (university teaching and learning center) in monitoring these KPIs on

quarter, bi-year and yearly basis.

From the Course Data table, the “Course Code” and “Course Group” attributes are

produced, and the “Total number of courses for each semester as Measure 1 (M1).

The MOOC Courses Data table has the “Course Code” and “Course Group”
attributes. From this, the “Total number of MOOC courses conducted every year” is
developed as measure and labeled Measure 2 (M2). This measure is mandatory to
measure KPI of “A minimum of 10 massive open online courses develop every
year”. The measure M2 is divided by the target (25) which is the KPI, and the result

presented in percentage.

Also from Blended Learning Data table, “Statuses” attribute is a dependant and

produces “Total number of courses that achieved 50% of blended learning method in
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each session” as a measure. This can be labeled Measure 3 (M3). The measures (M1
and M3) are mandatory in measuring “50% of courses offered in each session must
be in blended learning” as a KPI by dividing M3 by M1. The result is therefore

presented in percentage (%).

From E-assessment Courses Data table which the “Statuses™ attribute depends on,
there is “Total number of the courses that achieved 15% of E-assessment in each
session” as a measure. This can be labeled Measure 4 (M4). The measures (M1 and
M4) are mandatory in measuring “100% of courses offered in each session must
achieve 15% of E-assessments” as a KPI by dividing M4 by M1. The result is then

presented in percentage (%).

According to the previous descriptive result from this schema, the tables for
measuring KPIs would help the decision makers by allowing them to make more
than a single chart for monitoring the KPIs. Appendix B presents these measures

tables with examples of these charts.

Lastly all these schemas have relationship with one another to produce more than one
chart that helps this unit in monitoring more than one goal (KPIs). This chart shows
how these goals affect each other. For example, the increased number of training
programs on technology and pedagogy (Training goal) can be monitored to observe
its possible effect on Blended Learning goal (see appendix B). These charts
encompass these goals according to the relationship between them, and as it appear
in Figure 4.6. The newly-proposed charts to this unit are not currently available in

the presently-used system.
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4.7 Summary of the Chapter

This study presents the process of analyses data warehouse schema for monitoring
the UUM teaching and learning KPIs by using ReGADaK. To achieve this, the
GRAND methodology is extended, and the additional analysis extensively justified
supporting the newly-KPI analysis. The study employed both the organisational and
decisional modelling perspectives to analyse the goals, facts, measures and then
KPIs. Consequently, the KPI values can be produced from the set of the goal analysis
that extending from the measure analysis. Moreover, the KPIs are literally measures
for organisational performance. Based on the requirement analysis and the mixed-

design tasks, the data warehouse schemas were produced.
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CHAPTER FIVE

EXPERT REVIEW

5.1 Introduction

This chapter contains the evaluation processes of the proposed data warehouse
schema. It contains the verification process of the schema which is done by data
warehouse experts. The findings of this evaluation process suggest the viability and
practicality of the proposed data warehouse schema for university’s teaching and

learning’s KPI monitoring.

5.2 Expert Review

The experts verify the correctness in the components and composition of the
proposed data warehouse schema, especially as it relates with the objectives of this
study. It supports the feasible practical implementation of the schema. The expert
review is done through the designed instruments and the outlined metrics outlined in

section 3.4.1 in chapter 3. (See Appendix A)

The metrics are: Explicit hierarchy, Symmetric treatment of dimensions, Multiple
hierarchy in each dimension, Support for summary, Support for non-strict hierarchy,
Supports for many-to-many relationship, Handling different levels of granularity and
Handling uncertainty. The proposed data warehouse schema must meet the listed

criteria for validity (Pedersen & Jesen, 1998).

According to Pedersen and Jesen (1998), explicit hierarchy means the data

warehouse schema provides available relation between the different hierarchy levels
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of the model. Symmetric treatment of dimensions means the schema allows summary
attributes to be treated as dimensions; multiple hierarchy in each dimension implies
that a lower dimension can roll up to a higher one. Example: for time, days can roll
up to months, to year. Support for summary means the schema must give meaningful
summaries to the user; support for non-strict hierarchy is that the schema has non-
strict hierarchy because its members have cardinals. Supports for many-to-many
relationship means the schema must support many-to-many relationship between
facts and dimensions; handling different levels of granularity means a dimension of
the schema can be summarized by another item with granularity; and handling
uncertainty the model identifies uncertainties in the fact set, entity set, attribute set

etc.

The three experts (labelled A, B & C in the findings section and with detail profile
information in Appendix D) are chosen based on their background expertise in data
warehousing generally, and university data warehouse design specifically. Two are
industrial practitioners, and one is in academics. Expert review is chosen because it is
a viable method of verifying and validating conceptual models in software

engineering (Roger et al., 2010; Lazar, Feng, & Hochhneister, 2010).

5.2.1 Expert Review Findings

The findings from the expert verification exercise are presented in Table 5.1. The
mean values are Expert A (4.75), Expert B (4.62), and Expert C (4.50). The findings
showed that all the experts agreed that the proposed data warehouse schema is

approximately “Very satisfactory”.
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Table 5.1

Mean Values of the Expert Review findings

Metrics Expert A ExpertB ExpertC Mean
Explicit hierarchy 5 4 5 4.67
Symmetric treatment of dimensions 4 5 5 4.67
Multiple hierarchy in each dimension 5 5 5 5.00
Support for summary 5 4 5 4.67
Support for non-strict hierarchy 4 5 3 4.00
Supports for many-to-many relationship 5 4 5 4.67
Handling different levels of granularity 5 5 4 4.67
Handling uncertainty 5 5 4 4.67
Mean 4.75 4.62 4.50 4.62

All the metrics used in evaluating the proposed data warehouse schema attracted not
less than 4 (Satisfactory). The most is “multiple hierarchies in each dimension”
(5.00) which mean that a lower dimension can roll up to a higher one. Example: for
time, days can roll up to months, to year. The least ranked in the metrics is “Support
for non-strict hierarchy” (4.00) which means model has non-strict hierarchy because
its members have cardinals. The researcher opines that being a conceptual schema
(i.e. not a logical model) will not explicitly show the model’s cardinality and this
could be responsible for the least ranking. Others like explicit hierarchy, symmetric
treatment of dimensions, support for summary, supports for many-to-many
relationship, handling different levels of granularity and handling uncertainty attract

mean value of 4.62. This implies that the proposed data warehouse schema provides
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available relation between the different hierarchy levels of the model, allows
summary attributes to be treated as dimensions, give meaningful summaries to the
user, support many-to-many relationship between facts and dimensions, can be
summarized by another item with granularity, and model identifies uncertainties in
the fact set, entity set, attribute set etc. In sum, the cumulative mean of the metrics
which is 4.62 strongly suggests the proposed data warehouse schema is appropriate

and satisfactory.

Figure 5.1 also shows a Radar graph which depicts a direct representation of the

expert review findings showed in Table 5.1.

Mean

Explicit hierarchy

. A5 Symimetric
Handling ' 4 S -
. — treatment of
uncertamnty’ =~ 35 =\ . .
/=y \\ dimensions
Handling 15 Multiple
ditferent levels of ¢ —1 hierarchy ineach ~ ——Mean
granularity ' dimension
Supports for' \. " .
SUPE =/ )Support for
many-to-many —
’ . o summary
relationship ’

Support for non-
strict hierarchy

Figure 5.1. Radar graph for the Expert Review Findings
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Interpreting the radar graph presented in Figure 5.1 can be done from the perspective
of a wheel of competence for the proposed data warehouse schema, as Suryadi
(2007) suggested. In a wheel, individual spoke is important and losing more than two
spokes point to the possible impending damage of the wheel. This analogy can be
used to further understand the radar graph that depicts the experts’ reviews

cumulative rankings of the schema’s dimensions.

The strongest dimension, i.e. the most satisfactory, according to the expert review is
multiple hierarchy in dimension, while others like support for summary, symmetric
treatment of dimensions, explicit hierarchy, handling uncertainty, handling different
level of granularity, and support for many-to-many relationship are less stronger, but
satisfactory. The weakest, which can be seen as the faulty spoke, from the Suryadi’s
(2007) wheel of competence analogy, is support for non-strict hierarchy. This implies
that the proposed schema has strict hierarchy because its members have cardinals. It

suggests that the dimensions are not flexible enough.

5.3 Summary of the Chapter

This chapter describes evaluation processes of the proposed data warehouse schema.
The processes are expert review, prototyping and usability evaluation. The experts
used for the proposed data warehouse review are experts in data warehousing and
business intelligence. Their feedback showed that the proposed schema has explicit
hierarchies in its dimensions, has symmetric treatment of its dimensions, contains
multiple hierarchies in each dimension, and supports correct summary, non-strict
hierarchy, and many-to-many relationship between facts and dimensions. Also, it
handles different levels of granularity in summarizing properties and uncertainty.
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CHAPTER SIX

DISCUSSION AND CONCLUSION

6.1 Introduction

This chapter is the concluding part of this study. It discusses the answers to the
research questions that are earlier posed by this study. The objectives of the study are
thus revisited in view positioning its accomplishments. The limitations of the study

and recommendations for future researches are then made.

6.2 Discussion

This study aimed developing a data warehouse schema that can be used in
monitoring university’s teaching and learning KPIs. The research questions that form

the basis of conducting this study are:

a. How to design data warehouse schemas for monitoring university teaching
and learning’s KPIs?
b. Does the proposed data warehouse schema is correct for monitoring

university teaching and learning’s KPIs?
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6.2.1 Research Question 1: How to design data warehouse schemas for monitoring

university teaching and learning’s KPIs?

Goal-oriented approach to requirement analysis in data warehouse (GRAnND)
presented a generally-welcomed approach to analysing requirements and designing
data warehouse using the goal-oriented method. In order to apply this method, the
researcher started from identification of the main and sub actors (stakeholders from
organizational perspectives and decision makers from decisional perspectives). Then,
this is followed by the analysis of their strategic goals. It is on this basis that facts are
analysed for each goal, and attributes are analysed from the organisational
perspective. Also, dimension with measures that are related with the specific facts
are analysed according to the dimension in decisional perspectives. Then, KPIs that
are relevant to the facts are analysed, depending on the measures. The measures
serve as the data usable for the monitoring of the KPIs. Based on this, the conceptual
schema is designed. It maps the attributes from the organisational perspective for
each of the respective goals with the befitting dimensions from the decisional

perspective for the same goal.

This is this study’s answer to how to design data warehouse schemas for monitoring

University teaching and learning KPIs.

6.2.2 Research Question 2: Does the proposed data warehouse schema correct for

monitoring university teaching and learning’s KPIs?

Yes, the data warehouse schema is correct for monitoring university teaching and
learning KPIs. After ensuring that the data warehouse attends to the goals and facts
of the organisation and decision makers as shown in section 6.2.1 above, the schema
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must comply with standard format. These schema structures are shown in Figures
4.32 to 4.35 for Staff Training by UTLC, Course Evaluation, Grant Allocation, and

Blended Learning respectively.

The expert review thus essentially validate the correctness of the data warehouse
schema using Explicit hierarchy, Symmetric treatment of dimensions, Multiple
hierarchy in each dimension, Support for summary, Support for non-strict hierarchy,
Supports for many-to-many relationship, Handling different levels of granularity, and
Handling uncertainty as metric. From the findings of the expert review rankings of
the schema dimensions, explicit hierarchy, symmetric treatment of dimensions,
support for summary, supports for many-to-many relationship, handling different
levels of granularity and handling uncertainty attract mean value of 4.62. This
implies that the proposed data warehouse schema provides available relation between
the different hierarchy levels of the model, allows summary attributes to be treated as
dimensions, give meaningful summaries to the user, support many-to-many
relationship between facts and dimensions, can be summarized by another item with
granularity, and model identifies uncertainties in the fact set, entity set, attribute set

etc.

Multiple hierarchies as a metric is ranked 5.00, meaning that the data warehouse
schema allows a lower dimension to roll up to a higher one. Its support for non-strict
hierarchy is 4.00, meaning that the schema has non-strict hierarchy because its

members have cardinals.

So, the data warehouse schema, having been satisfactorily designed based on the
organisation and decisional perspective through the goal-oriented approach as earlier

discussed, is correct for monitoring university teaching and learning KPIs.
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6.2.3 Revisiting the Objectives of the Study

In alignment with the research questions posed and answered by this study, the

study’s objectives are:

(@) To develop a data warehouse schema for monitoring university teaching and
learning’s KPIs using GRAND approach, and
(b) To evaluate the correctness of the proposed data warehouse schemas for

monitoring university teaching and learning’s KPIs.

With the discussion given in section 6.2.2, this study develops a data warehouse
schema for monitoring University KPIs using GRANnD approach. It extends the
Giorgini et al. (2008) GRAND to present ReGADaK used in the development of the
data warehouse schema. The correctness of the proposed data warehouse schema is

also evaluated and found usable, practicable and satisfactory.

6.3 Limitation and Recommendations for Future Work

Notably, to the best knowledge of the researcher, this study is the first to attend to
goal-oriented analysis for both universities’ teaching and learning KPIs monitoring
and for university’s data warehouse for KPIs design. This study cannot be compared
based on the strength and weakness of its deliverables. However, there are observed

limitations.

First, the study focuses only on the obtainable KPI-monitoring system for university
teaching and learning centre (to be the centre of excellence in teaching and learning)
which is sub goal in Universiti Utara Malaysia. Future study could expand the scope

of the users’ study to include the others sub goals for UUM. Finally, the future work
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of this study is to develop an application to automate the design of this particular data

warehouse from the goal analysis to the final design.

6.4 Conclusion

This study produced an extension of Giorgini et al.’s (2008) GRAnD tagged
ReGADaK. It also proposed data warechouse schema for monitoring university’s
teaching and learning KPIs. A minimum viable prototype that demonstrates the
applicability of the proposed schema is also produced. From due observation, it
contributes to the decision support system and business intelligence bodies of
knowledge. The prototype is able to demonstrate new KPI representations which are

currently not used in the organisation’s system.

Although this study still has understandable limitations and open for future works, it
made practical contribution in terms of designed prototype and theoretical
contributions in terms of the designed ReGADaK and proposed data warehouse

schemas for monitoring university’s teaching and learning KPIs.
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Appendices
Appendix A

Experts’ Verification Instrument

UUM

Universiti Utara Malaysia

EXPERT VERIFICATION INSTRUMENT FOR KPI MONITORING DATA

WAREHOUSE CONCEPTUAL MODEL

This instrument is for the verification of the proposed KPI-monitoring data
warehouse conceptual model. The instrument is of two (2) separate sections. Section
A is to elicit your profile data while section B contains questions used to assess the
adequacy of the proposed model in terms of correctness, modelling power and
efficiency in information capturing and independence of design levels in the model.
This is done using eight (8) different criteria adapted from Pedersen and Jesen’s

(1998) “Multidimensional Data Modelling of Complex Data.”

All information supplied will be treated with utmost confidentiality, for the purpose
of this research only, and with anonymous reportage in academic publications. Your

attention is kindly appreciated.
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Section A: Expert Profile

Name

Institution

Position

Research Interest

Experience (in Years)

Email address

Phone Number

Section B: Having assessed the proposed data warehouse model, please, kindly rate
the model through the following items using the 5-point Likert scale of 1 (Not

satisfactory), 2 (Fairly Satisfactory), 3 (Neutral), 4 (Satisfactory) and 5 (Very

satisfactory).

ltems

Explanation

The model has explicit
1 | hierarchies in its

dimensions

There is available relation
between the different

hierarchy level of the model.

The model has
2 | symmetric treatment of

its dimensions

The model allows summary
attributes to be treated as

dimensions

The model contains
3 | multiple hierarchy in

each dimension

A lower dimension can roll up
to a higher one. Example: for
time, days can roll up to

months, to year.
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The model supports The model gives meaningful
4
correct summary summaries to the user.
The model has non-strict
The model supports non-
5 hierarchy because its
strict hierarchy
members have cardinals
The model supports It supports many-to-many
many-to-many relationship between facts and
6
relationship between dimensions
facts and dimensions
A dimension can be
The model handles summarized by another item
different levels of with granularity. Example:
7
granularity in Grant accessed can be
summarizing properties | summarised by time, using
date etc.
The model identifies
The model handles
8 uncertainties in the fact set,
uncertainty
entity set, attribute set etc.
Signature:
Date:

Evaluator name:
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Appendix B

Prototyping

A prototype for KPI information monitoring is developed based on the proposed data

warehouse schema. Microsoft Excel Macro environment is used in developing the

prototype.

i- Dimensions tables

_

1 Prof. Madya 01/01/2001
2 Pensyarah Universiti (DS45) 05/01/2001
3 Pensyarah Kanan 09/01/2001
4 Pensyarah 13/01/2001
5 Pensyarah Universiti (DS52) 17/01/2001
6 Pensyarah Universiti (DS51) 21/01/2001
7 Tutor (Tanpa Skim) 25/01/2001
8 Guru Bahasa 29/01/2001
e Tutor (DA41) 02/02/2001
|10 Prof Madya 06/02/2001
11 Tutor 10/02/2001
12 VisLec(Prof) 14/02/2001
13 VisLec(Senior) 18/02/2001
|14 Profesor 22/02/2001
|15 Professor 26/02/2001
‘|16 Pensyarah DS54 02/03/2001
|17 Pensyarah VK7 06/03/2001
|18 Pensyarah DS52 10/03/2001
1|19 Pensyarah DS45 14/03/2001
|20 Pensyarah DS51 18/03/2001

Figure B.1. Academic Staff Data Table
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g8 2

1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi |9

2 Bengkei Camtasia 26/08/2013 26/08/2013 Pedagogi |7

3 Bengkel Hands-on UUM Online Learning 14/08/2013 14/08/2013 Teknologi (13
4 Bengkel Learning & Teaching (UUM KL) 15/01/2013 21/01/2013 Teknologi |18
5 Bengkel Learning & Teaching Using Case Method 15/01/2013 15/01/2013 Pedagogi (20
6 Bengkel Learning & Teaching Using case method (UUM COB) (22/02/2013 22/02/2013 Pedagogi (15
7 Bengkel Pelaksanaan Sistem OBE Fasa 01/04/2013 01/04/2013 Pedagogi |8

8 Bengkel Pelaksanaan Sistem OBE Fasa 2 09/05/2013 09/05/2013 Pedagogi (13
9 Bengkel Pembinaan Portfolio 16/06/2013 16/06/2013 Pedagogi (20
10 Bengkel Pemurniaan Program Diploma Pascasiswazah Pengaj{24/07/2013 24/07/2013 Teknologi |15
11 Bengkel penggubalan program Diploma pasca siswazah peng431/08/2013 31/08/2013 Teknologi |31
12 Bengkel Sistem OBE (SBM) Tool 08/10/2013 08/10/2013 Teknologi |26
13 Bengkel Sistem OBE (SOC) 15/11/2013 15/11/2013 Pedagogi |31

Bengkel Turnitin For Educators prevent Plagiarism, Engage

14 Student 23/12/2013 23/12/2013 Pedagogi (13
15 Bengkel UUM Online Learning 30/01/2013 30/01/2013 Teknologi {36
16 Bengkel UUM Online Learning, ECEVAS dan OBE Sistem 09/03/2013 09/03/2013 Teknologi |41
17 Bengkel UUM Online Learning, eCevas dan Sistem OBE 16/04/2013 16/04/2013 Teknologi |56
18 Flipped Learning 3.0: Strategies and Tools 24/05/2013 24/05/2013 Pedagogi |5

19 Massive Open Online Course (MOOCs) Tool 01/07/2013 01/07/2013 Teknologi |10

Figure B.2. Training Data table
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B B B [ v :
110 Prof. Madya 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
111 Pensyarah Universiti (DS45) |1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
112 Pensyarah Kanan 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
113 Pensyarah 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
114 Pensyarah Universiti (DS52) (1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
115 Pensyarah Universiti (DS51) (1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
116 Tutor (Tanpa Skim) 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
117 Guru Bahasa 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
118 Tutor (DA41) 1 Bengke OBE : Curriculum ReviewUUM Online Learning 11/08/2013 15/08/2013 Teknologi
119 Prof Madya 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
120 Tutor 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
210 VisLec(Prof) 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
21 VisLec(Senior) 6 Bengkel Learning & Teaching Using case method (UUM COB)  |22/02/2013 22/02/2013 Pedagogi
212 Profesor 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
213 Professor 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
214 Pensyarah DS54 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
215 Pensyarah VK7 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
216 Pensyarah DS52 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
27 Pensyarah DS45 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
218 Pensyarah DS51 6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi
219 Pensyarah Universiti (DS54) (6 Bengkel Learning & Teaching Using case method (UUM COB) 22/02/2013 22/02/2013 Pedagogi

Figure B.3. Attending Training Data Table
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A131 |17 Sept 2012 15-Jan-13 UKAL1014  |ACCOUNTING FOR BUSINESS DECISIONS (A | Prof. Madya
A131 (17 Sept 2012 15-Jan-13 UKAL1024  |ACCOUNTING FOR BUSINESS DECISIONS B 2 Pensyarah Universiti (DS45)
A131 (17 Sept 2012 15-Jan-13 sTiD5014  |ADVANCED DATABASE DESIGN A 3 Pensyarah Kanan
A131 |17 Sept 2012 15-Jan-13 sTiD5014  |ADVANCED DATABASE DESIGN B 4 Pensyarah
A131 (17 Sept 2012 15-Jan-13 sTiD5014  |ADVANCED DATABASE DESIGN B 5 Pensyarah Universiti (DS52)
A131 |17 Sept 2012 15-Jan-13 BDOMMS023  |ADVANCED INTERNATIONAL MARKETING  |A 6 Pensyarah Universiti (DS51)
A131 |17 Sept 2012 15-Jan-13 BDMMB023  |ADVANCED INTERNATIONAL MARKETING B 7 Tutor (Tanpa Skim)
A131 |17 Sept 2012 15-Jan-13 sTw5024  |ADVANCED PROGRAMMING A 8 Guru Bahasa
A131 (17 Sept 2012 15-Jan-13 STIW5024 ADVANCED PROGRAMMING B 9 Tutor (DA41)
A131 |17 Sept 2012 15-Jan-13 sTIW5014  |ADVANCED SYSTEM ANALYSIS AND DESIGN (A 10 Prof Madya
A131 |17 Sept 2012 15-Jan-13 STW5014  |ADVANCED SYSTEM ANALYSIS AND DESIGN |B 11 Tutor
A131 |17 Sept 2012 15-Jan-13 STIW5014  |ADVANCED SYSTEM ANALYSIS AND DESIGN |C 12 VisLec(Prof)
A131 |17 Sept 2012 15-Jan-13 s6Dv2053  |AGAMA DALAM PENDIDIKAN MORAL A 13 VisLec(Senior)
A131 |17 Sept 2012 15-Jan-13 56Dv2053  |AGAMA DALAM PENDIDIKAN MORAL B 14 Profesor
A131 (17 Sept 2012 15-Jan-13 SSWR2063  |AGAMA DAN KEBAJIKAN SOSIAL A 15 Professor
A131 (17 Sept 2012 15-Jan-13 SSWR2063  |AGAMA DAN KEBAJIKAN SOSIAL B 16 Pensyarah DS54
A131 (17 Sept 2012 15-Jan-13 STIN3054 AGEN PINTAR A 17 Pensyarah VK7
A131 (17 Sept 2012 15-Jan-13 STIN3054 AGEN PINTAR B 18 Pensyarah DS52
A131 (17 Sept 2012 15-Jan-13 STIN3054  |AGEN PINTAR C 19 Pensyarah D845
A131 |17 Sept 2012 15-Jan-13 BECA2043  |AGRONOMI A 20 Pensyarah DS51
A131 |17 Sept 2012 15-Jan-13 BECA2043  |[AGRONOMI B 21 Pensyarah Universiti (DS54)

Figure B.4. Course Data Table
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A131 |17 Sept 2012 15-Jan-13 UKAL1024  |ACCOUNTING FOR BUSINESS DECISIONS |A 1 Felo DS54 60
A131 |17 Sept 2012 15-Jan-13 UKAL1024  |ACCOUNTING FOR BUSINESS DECISIONS |B 2 Pensyarah (DS45) |60
A131 (17 Sept 2012 15-Jan-13 STID5014 ADVANCED DATABASE DESIGN A 3 Timbalan Pengarah (60
Al31 17 Sept 2012 15-Jan-13 STID5014 ADVANCED DATABASE DESIGN B 4 PEGAWAI TEKNOLOG60
A131 |17 Sept 2012 15-Jan-13 STID5014 ADVANCED DATABASE DESIGN B 5 Pensyarah Universiti |60
A131 |17 Sept 2012 15-Jan-13 BDMM8023  |ADVANCED INTERNATIONAL MARKETING |A b Pensyarah DS52 |60
A131 |17 Sept 2012 15-Jan-13 BDMM8023  |ADVANCED INTERNATIONAL MARKETING (B 7 Pensyarah Universiti|60
A131 |17 Sept 2012 15-Jan-13 STIWS024 ADVANCED PROGRAMMING A 8 PENSYARAH KANAN (60
A131 |17 Sept 2012 15-Jan-13 STIW5024 ADVANCED PROGRAMMING B 9 PROF. MADYA 60
A131 |17 Sept 2012 15-Jan-13 STIW5014  |ADVANCED SYSTEM ANALYSIS AND DESIG|A 10 Guru Bahasa (DG44) |60
A131 (17 Sept 2012 15-Jan-13 sTws014  |ADVANCED SYSTEM ANALYSIS AND DESIGIB 1 Pensyarah Universiti |60
A131 |17 Sept 2012 15-Jan-13 sTIws014  |ADVANCED SYSTEM ANALYSIS AND DESIG|C 12 Pensyarah (DS45) |60
A131 |17 Sept 2012 15-Jan-13 5GDV2053  |AGAMA DALAM PENDIDIKAN MORAL  |A 13 Professor 60
A131 |17 Sept 2012 15-Jan-13 sGDv2053  |AGAMA DALAM PENDIDIKAN MORAL  |B 14 Timbalan Pengarah |60
A131 (17 Sept 2012 15-Jan-13 SSWR2063  |AGAMA DAN KEBAJIKAN SOSIAL A 15 Pensyarah Universiti |60
A131 |17 Sept 2012 15-Jan-13 SSWR2063 AGAMA DAN KEBAJIKAN SOSIAL B 16 Pensyarah (DS45) |60
A131 (17 Sept 2012 15-Jan-13 STIN3054  |AGEN PINTAR A 17 Guru Bahasa Knn |60
A131 |17 Sept 2012 15-Jan-13 STIN3054 AGEN PINTAR B 18 Guru Katering 60
A131 |17 Sept 2012 15-Jan-13 STIN3054 AGEN PINTAR C 19 Pensyarah Universiti|100
A131 |17 Sept 2012 15-Jan-13 BECA2043 AGRONOMI A 2 Felo DS61 100
A131 |17 Sept 2012 15-Jan-13 BECA2043 AGRONOMI B 21 Professor 100

Figure B.5. Course Evaluation Data Table
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A131 |17 Sept 2012 15-Jan-13 UKAL1014 |A 1 7 271 2 281 BLENDED

A131 |17 Sept 2012 15-Jan-13 UKAL1014 |B 0 0 13 0 13 NOT BLENDED
Al131 |17 Sept 2012 15-Jan-13 STID5014 A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STID5014 B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STID5014 B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 BDMMB8023 |A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 BDMMB8023 |B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIW5024 A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIW5024 B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIW5014  |A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIW5014 B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIW5014  |C 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 SGDV2053  |A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 SGDV2053  |B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 SSWR2063 |A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 SSWR2063 |B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIN3054 A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIN3054 B 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 STIN3054 C 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 BECA2043 A 0 0 13 0 13 NOT BLENDED
A131 |17 Sept 2012 15-Jan-13 BECA2043 B 0 0 13 0 13 NOT BLENDED

Figure B.6. Blended Data Table
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Session + (Start Semester Dur: - [End Semester Du - |Course Cod * (Course Grou * [Number Quizzes in cl: - [Number Quizzes on - [Number Assignments in - [Number Assignments ¢ - |statues

A131 |17 Sept 2012 15-Jan-13 UKAL1014 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 UKAL1014 |B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIDS014 (A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIDS014 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIDS014 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 BDMMB8023 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 BDMMB8023 |B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIWS024 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIW5024 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIW5014 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIW5014 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIWS014  |C 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 SGDV2053 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 SGDV2053 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 SSWR2063 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 SSWR2063 B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIN3054 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIN3054 |B 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 STIN3054  |C 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 BECA2043 |A 1 1 2 2|E-asseeeme
A131 |17 Sept 2012 15-Jan-13 BECA2043 |B 1 1 2 2|E-asseeeme

Figure B.7. E-assessment Data Table
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STIV1023 Asas Sistem Multimedia 10 02/02/2013
STIV2013 Interaksi Manusia Komputer 25 15/02/2013
BKAL1013 Perakaunan Perniagaan/Business Accounting 43 15/03/2013
BJMP5023 Operation and Technology m?? 100 04/04/2013
GFPA2233 Malaysian Foreign Policy 209 20/06/2013
SCCT1013 Teknologi Komunikasi Maklumat & Masyarakat 324 01/02/2014
SGDM2013 Asas Teknologi Multimedia dalam Pendidikan 678 14/04/2014
SQIT3033 Perolehan Pengetahuan Dalam Pembuatan Keputusan |900 20/04/2014
SSWP1033 Kesukarelawan 456 05/06/2014
BPMM1013 Pengantar Pemasaran 213 25/06/2014
BEEB1013 Prinsip Ekonomi 234 02/07/2014
BWBS3043 Islamic Banking Management 531 10/07/2014
BWSS2013 Philosophy of Business in Islamic Finance and Banking |12 25/07/2014
GFPA2233 Malaysian Foreign Policy 56 05/09/2014
GFMA2023 International Business 786 10/09/2014
GMJP3133 Project Financing 987 15/09/2014
GHOC1024 Prinsip Penyediaan Makanan 923 25/09/2014

Figure B.8. MOOCs Data Table

Figure B.9, on the other hand, presents the table for KPI measurement of the training program per year.
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Ii- The first result from Star Schema Technology and Pedagogy Training

¢ <0
2013| 1497 achieved
2014| 1547 not achieved yet

Figure B.9. Table for KPI Measurement of Training Programs per year
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|_vun 1547 :

M Total number of
(Target)
1 Total number of

UUM online learning
training (Achieved)

Agst2012-Agst 2013 Agst 2013- Agst 2014

lecturers/academic staff

academic staffs that use

To monitoring the total number of academic staff that got training in usihg UUM online learning platform every year

120%

100% -

80%

60% -

40% -

20% -

0% -

100%

100%

1 100% fulfilment for the
acquired academic staffs
training through the UUM
online learing platform
(Target)

B Measure KPI for the
acquired academic staffs
training through the UUM
online learning platform
(Achieved)

2013 2014

Figure B.10. The bar chart to monitor the total number of academic staff that got

training in using UUM online learning platform every year

In this figure there are two charts to show the result (the Target and

Achievement).The first in numbers, and the second in percentages. This is to present

more than one view to the decision makers.

To monitoring the total number of academic staff that got training in using Weh 2.0 tool every year

1800

1600 -

1400 -

1200 -

1000 -

800 -

600 -

400 -

200 -

1547

1 Total number of
lecturers/academic staff
(Target)

W Total number of academic
staffthat use the Web 2.0
tools (Achieved)

2014

120%

100%

80% -

60% -

40% -

20% -

0% -

100% 100%

1 100% fulfilment for the
acquired academic staffs
training using Weh 2.0 tools
(Target)

61%

B Measure KPI for the
academic staff that use the
Weh 2.0 tools (Achieved)

2013 2014

Figure B.11. The bar chart to monitor the total number of academic staff that got

training in using Web 2.0 tool every year
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To monitoring the total number of training programs on technology every year

30

25 +

20

15

10 4

25

25

2013

2014

B Aminimum of 25 training
programs on technology
every year (Target)

o Total number of training
programs on technology
conducted every year
(Achieved)

120%

100%

80% -

60% -

40% -+

20% -

0% +

100% 100%

2013 2014

u Aminimum of 25 training
programs on technology
every year (Target)

u Measure KPI of total
number of training
programs on technology
every year (Achieved)

Figure B.12. The bar chart to monitor the total number of training programs on

technology every year

To monitoring the effect of increase number training in technology on the total of academic staffs that got training in using UUM online learning platform and web 2.0 tool every year

70% -

60% -

50% -

40%

30%

20%

10% -

0% -

88%

2014

M Measure KPI of total number of
training programs on technology
every year (Achieved)

B Measure KPI for the acquired
academic staffs training through the
UUM online learning platform
(Achieved)

1 Measure KPI for the academic staff
that use the Web 2.0 tools (Achieved)

Figure B.13. The bar chart to monitor the effect of increase number training in

technology on the total of academic staffs that got training in using UUM online

learning platform and web 2.0 tools every year

This chart shows the relationship between Training programs on Technology and

Total number of academic staff that got training in use UUM online learning
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platform, Web 2.0 tools. The KPIs in one chart is to monitor the relationship between

these goals and the effect on each other, this relationship is already identified by the

goal analysis in chapter 4; Figure 4.6. From this chart, the affected unit can be duly

guided. This is a contribution newly made by this study as evident in the domain

study that current system lacks this.

To monitoring the total number of training programs on pedagogy every year

100%

80 120%
0/
25 oo L
20 - ® Aminimum of 25 training 80%
programs on pedagogy
training every year (Target)
15 60%
B Total number of training
" programs on pedagogy
1 conducted every year 40%
(Achieved)
5 1 20%
0 0%

2013

2014

2013

2014

= Aminimum of 25 training
programs on pedagogy
training every year (Target)

B Measure KPI of total
number of training
programs on pedagogy
conducted every year
(Achieved)

Figure B.14. The bar chart to monitor the total number of training programs on

pedagogy every year
To monitoring the training porgrams on Technology and Pedagogy every year
25 100%
90% 88% 88%
20 80%
70% - B Measure KPI of total
u Total number of training number of training
H 15 4 programs on technology 60% - programs on technology
conducted every year every year (Achieved)
(Achieved) 50%

10  Total number of training 40% - M Measure KPI of total
programs on pedagogy number of training
conducted every year 30% - programs on pedagogy
(Achieved) conducted every year

$ 20% 7 (Achieved)
10% -
0 - 0% -
2013 2014 2013 2014

Figure B.15. The bar chart to monitor the training programs on Technology and

Pedagogy every year

169




ii- The second result from Star Schema Technology and Pedagogy Training
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Al131 1342 804| 60%| 100% achieved
A132 1395| 1015 73%| 100% not achieved yet
Al41 1498| 1129| 75%| 100% not achieved
A142 1546| 1295 84%| 100% I_

Figure B.16. Table for measuring KPI of Training programs per session
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As shown in Figure B.16, the training unit achieves their goals (target) in training
programs per session. The table in the column “Session” represents the time period
of monitoring the affected KPIl. The Total and Measures are the same as in
monitoring KPIs of training programs per year. The only difference is one is

calculated per year, the other per session.

The table would help the decision makers through the presentation in more than one
chart. It affords them different views of monitoring the KPIs. These charts are

presented Figures B.17 to B.22.

To monitoring the total of academic staffs that got fraining in using UUM online learning platform every session

1800 120%

1600

100%  100%  100%  100%

100% -
1400 -
B4% 0 100%fulfimentforthe
1200 - 1 Total number of 80% acquired academicstaffs
lecturers/academic staff training through the UUM
1000 - (Target) online learning platform
60% (Target)
o3 1 Total number of acaderic i Measure KPI for the
600 - staffs that use UUM 40% - acquired academic staffs
online learning training training through the UUM
400 | (Achieved) online learning platform
20% - (Achieved)
200 -
0 0% -
Al31  AI2 Al A2 A3l A2 Al ALA2

Figure B.17. Chart to monitor the total of academic staffs that got training in using

UUM online learning platform every session
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To monitoring the total of academic staffs that got training in using Weh 2.0 tool every session

1800 120%
1600 100%  100%  100%  100%
100% -
1400 -
1100% fulfilment for the
1200 - 80% - acquired academic staffs
1 Total number of training through the UUM
1000 - lecturers/academic staff 8% 1% online learning platform
(Target) 60% - 1% (Target)
800 - .
1 Total number of academic B Measure KPI for the
600 - staff that use the Web 2.0 40% - academicstaff that use
tools (Achieved) the Web 2.0 tools
400 - (Achieved)
20% -
200
0 T 0% 4
A131  Al132 A4l A& A3l Al32 Al Al&2

Figure B.18. Chart to monitor the total of academic staffs that got training in using

Web 2.0 tool every session

To monitoring the total number of training programs on technology every session

130 120%
5 5 BB 0% L0% 100 100%
2 - 100% -
0 - B Aminimum of 25 training | 80% -
! " programs on technology
| every year (Target)
1 Total number of training
- programs on technology 0% -
3 conducted every session
(Achieved)
5 0% -
ILE 0% |
A3l A2 AL AR A3l AR Al AR

o Aminimum of 25 training
programs on technology
every year (Target)

1 Measure KP! of total number
oftraining programs on
technology every session
(Achieved|

Figure B.19: Chart to monitor the total number of training programs on technology

every session

172




To monitoring the effect of training in technology on the total of academic staffs that got training in using UUM online learning platform and weh 2.0 tool every session

90%

80%

84%

70%

60%

50% -

40% -

30%

20% -

10%

0% -

Al31 A132

Al41

A142

1 Measure KPI of total number of
training programs on technology every
session (Achieved)

1 Measure KPI for the acquired academic
staffs training through the UUM online
learning platform (Achieved)

# Measure KPI for the academic staff
that use the Weh 2.0 tools (Achieved)

Figure B.20. Chart to monitor the effect of training in technology on the total of

academic staffs that got training in using UUM online learning platform and web 2.0

tools every session

To monitoring the total number of training programs on pedagogy every session

30
25 25 25 25
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20 - B Aminimum of 25 training
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157 B (Taget

1
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10 - programs on pedagogy
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0 4

A131 AR Al Al
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everyyear Target)

AL31
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of training programs on
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session (Achieved)

A1d2

A132 Ald1

Figure B.21. Chart to monitor the total number of training programs on pedagogy

every session
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To monitoring the total number of training programs on pedagogy and Technology every session

| 70%
64%
60%
50% B Measure KPI of total

B Total number of training number of training
programs on technology programs on technology
conducted every session 40% - every session (Achieved)
(Achieved)

u Total number of training 30% - B Measure KPI of total
programs on pedagogy number of training
conducted every session 20% - programs on pedagogy
(Achieved) conducted every session

10% - (AChieved)
0% -
Al131 A132 Al41 A142 Al31 A132 Al4l Al42

Figure B.22. Chart to monitor the total number of training programs on pedagogy and Technology every session
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Iv- The first result from Star Schema Blended Learning

Al131 1720 772 100% 860 400 50% achieved
A132 1720 982 57%| 100% 860 549| 32%| 50% not achieved yet
Al41 1720( 1179 69%| 100% 860 758 44%| 50% not achieved

Al42 1720 1617 94%| 100% 860 839| 4%%| 50%

Figure B.23. Table for measuring KPI of Blended learning per session
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This would help the decision makers with presentation in more than one chart for the

monitoring of the KPIs. These charts are presented in Figures B.24 to B.27.

To monitoring the courses that achieved 50% of blended learning method in each session
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150% of courses offered in
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blended learning (Target)

1 Measure KP! of 50% of
courses offered in the
session must be in
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Figure B.24. Chart to monitor the courses that achieved 50% of blended learning

method in each
session
To monitoring the courses that achieved 15% of E-assessment in each session
2000 120%
1800 -
100% -
1600 -
1400 - 1 100% of courses offered in
1 Total number of courses 80% - the session must achieved
1200 that must achieved 15% of 15% of E-assessments
E-assessment for each (Target)
1000 - session (Target) 60% -
800 1 Total number of the courses W Measure KPI of 100% of
that achieved 15% of E- 40% - courses offered in the
600 - assessment in each session session must achieved
(Achieved) 15% of E-assessments
b 20% (Achieved)
200
0 - 0% -

A131

A132

A141

A142

A131

A132

Al41
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Figure B.25. Chart to monitor the courses that achieved 15% of E-assessment in each

session
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To monitoring the courses that achieved 50% of blended learning method and 15% of E-assessment in each session

2000
1800
1600
1400
u Totalnumber of courses that must achieved 50% of
1200 blended learning method in each session (Target)
u Totalnumber of courses that achieved 50% of blended
1000 learning method in each session (Achieved)
m Totalnumber of courses that must achieved 15% of E-
800 A
assessment for each session (Target)
600 u Totalnumber of the courses that achieved 15% of E-
assessmentin each session (Achieved)
400
200
0
A131 A132 Al41 A142

Figure B.26. Chart to monitor the courses that achieved 50% of blended learning method and 15% of E-assessment in each session
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To monitoring the effect of academic staff ablity to use UUM online platform on courses that achieved of blended learning method and E-assessment in each session

100%
94%
90%
84%
80% 75%
M Measure KPI for the acquired academic staffs
70% training through the UUM online learning platform
(Achieved)
60% W Measure KPI for the academic staff that use the Web
2.0 tools (Achieved)
50%
W Measure KPI of 50% of courses offered in the session
40% must be in blended learning (Achieved)
30% - -
= Measure KPI of 100% of courses offered in the
session must achieved 15% of E-assessments
20% (Achieved)
10%
0%
Al131 Al132 Al41 Al142

Figure B.27.Chart to monitor the effect of academic staff ability to use UUM online platform and Web 2.0 tools on courses that achieved blended

learning method and E-assessment in each session
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V- The second result from Star Schema Blended Learning
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Figure B.28. Table for measuring KP1 of MOOCs courses per year

This table would help the decision makers in monitoring these goals (KPI) through

different chart presentations. These charts are represented in Figures B.29 to

B.31
To monitoring the develop MOQCs courses in every year
14 120%
it - 100% 100% 100%
100%
10 -
80% - B Aminimum of 10 massive
B Aminimum of 10 massive open online courses
& open online courses develop develop every year
every year (Target) 60% - (Target)
61 1 Total number of MOOC B Measure KPl of Total
courses conducted every 4% - number of MOOC courses
4 year (Achieved) conducted every year
(Achieved)
y | 20% -
0 0% -
2013 2014 2013 2014

Figure B.29. Chart to monitor the development of MOOCs courses in every year
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To monitoring the effect of academic staffs' ability to use UUM online platform and Weh 2.0 tool on develop MOOCs in every year

120%

100%

100%

80%

B Measure KPI for the acquired academic staffs
training through the UUM online learning platform
(Achieved)

1 Measure KPI for the academic staff that use the Web
2.0tools (Achieved)

60%

B Measure KPI of Total number of MOOC courses

Ll conducted every year (Achieved)

20% -

0%
2013 2014

Figure B.30. Chart to monitor the effect of academic staffs’ ability to use UUM

online platform and Web 2.0 tool on development of MOOCs every year
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Vi- The result from Star Schema Course Evaluation
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Figure B.31. Table for measuring KPI of Course Evaluation per session

This table would help the decision makers with presentation done with different charts for the monitoring of the goal (KPI). The charts are

presented in Figures B.32 to B.33

181



To monitoring the courses that achieved more than 75% of courses evaluation for each session
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Al Al4

nTotalnumber of courses for
each session (Target)

Totalnumber of courses that
achieved at least 75% of mark
incourse evaluation for
individual course in each
session (Achieved)

120%

100%

100% 100% 100%

10%gyy

1 100% of the courses that teach
byacademic staffin the session
must achieved at least 75% of
mark in course evaluation for
individual course (Target)

1 Measure KPI for Total number
ofcourses that achieved at
least 75% of markin course
evaluation for individual course
ineach session {Achieved)

A3 AL32 Atit A8

Figure B.32. Chart to monitor the courses that achieved more than 75% of courses

evaluation for each session

To monitoring the effective of training on courses evaluation for each session

120%

98%

100%

86%

20%

A131

A132

Al41

A142

m Measure KPI of total number of training
programs on technology and pedagogy
conducted every session (Achieved)

® Measure KPI for Total number of courses that
achieved at least 75% of mark in course
evaluation for individual course in each
session (Achieved)

Figure B.33. Chart to monitor the effectiveness of training programs on courses

evaluation for each session
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Table B.1

Usability Evaluation Findings

Metrics Items Mean Cumulative
Mean
Ease of Use Overall, | am satisfied with how easy it 2 2.3
IS to use this system.
It is simple to use this system. 2.25
It was easy to learn to use this system. 2
The system can be used without any 3
technical assistance.
Correct It is easy to find the information | need.  2.25 2.05
Information The information provided with the 2

Representation

Overall

system is easy to understand.

The system highlights important 1.725
information

The organization of the information is 2.25
good.

Overall, | am satisfied with this system.  2.25
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Appendix C

Usability Evaluation Instrument

Universiti Utara Malaysia

EVALUATION INSTRUMENT FOR THE DATA WAREHOUSE-BASED KPI

MONITORING PROTOTYPE

This instrument is for the evaluation of the designed Data Warehouse-based KPI
monitoring prototype. The instrument is of two (2) separate sections. Section A is to
elicit your profile data while section B contains questions that you are enjoined to
answer after due interaction with the designed prototype. The usability items are
adopted from Lewis’ (1993) IBM Computer Usability Satisfaction Questionnaire.
Any information supplied will be treated with utmost confidentiality, for the purpose

of this research only, and with anonymous reportage in academic publications.
Your attention is kindly appreciated.
Please tick (v) at the appropriate box.

1. Name:

2. Email:

3. Age:

4. Gender: Male [ ] Female [ ]

184



5. Educational Background:

6. Years of experience:
a. Lessthan5 years [ ]
b. 5-10vyears [ ]

c. More than 10 years| ]

EASE OF USE
1 Overall, I am satisfied with how easy it is to use this system.
STRONGLY STRONGLY
AGREE 1 2 3 4 5 6 7 DISAGREE
2 It is simple to use this system.
STRONGLY STRONGLY
AGREE 1 2 3 4 5 6 7 DISAGREE
3 It was easy to learn to use this system.
STRONGLY STRONGLY
AGREE 1 2 3 4 5 6 7 DISAGREE

4 The system can be used without any technical assistance.
STRONGLY STRONGLY
AGREE 1 2 3 4 5 6 7  DISAGREE

CORRECT INFORMATION REPRESENTATION

5 It is easy to find the information I need.
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9

STRONGLY STRONGLY

OVERALL

AGREE 1 2 3 4 5 6 7 DISAGREE
The information provided with the system is easy to understand.

STRONGLY STRONGLY

AGREE 1 2 3 4 5} 6 7 DISAGREE
The system highlights important information

STRONGLY STRONGLY

AGREE 1 2 3 4 5 6 7 DISAGREE
The organization of the information is good.

STRONGLY STRONGLY

AGREE 1 2 3 4 5 6 7 DISAGREE
Overall, I am satisfied with this system.

STRONGLY STRONGLY

AGREE 1 2 3 4 5 6 7  DISAGREE
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Appendix D

Experts’ Profile

A C B
Name Yahaya Hj Ismail Umi Kaisom Md Isa Wathiq Laftah Abd-Ali
Institution IPQ, Universiti Utara Malaysia | IT, Universiti Utara Malaysia | Computer centre, Al-Furat Al-
(UUM)
(UUM) Awsat Technical university in
Iraq
Position Senior Programmer IT officer Senior Lecturer

Research Interest Data Warehouse system | Business Intelligence and Data | Business Intelligence
development
Warehouse
Experience (in Years) | 25 2 15
Email address yahaya@uum.edu.my umikaisom@uum.edu.my wathigpro@yahoo.com
Phone Number 0194573743 0194235205 009647805970431
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