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ABSTRACT

As data visualization is getting more attention, a lot of organization started to invest in
it because data visualization is an essential skill as most of the decisions are reliant upon
data. With the recent cases in COVID-19, it is made clear that data visualization played
a crucial role in fighting against the disease, ensuring the number of cases is below the
curve. Similarly, in order to manage a university effectively, the use of dashboard to
monitor the staff teaching performance and citation is inevitable, this would eventually
affect the ranking of a university. In this report, the university staff data will be
collected, analyzed and come up with a dashboard that can view all of the university
staff performance in a glance. The first project objective of this report is to collect data,
analyze the total publications, citations and teaching performance, then develop a
dashboard that monitors on the number of publications, citations and teaching
performance and finally assist the university in making decisions in a quick and timely
manner to improve the university ranking. The implementation begins from ground
zero which starts from data collection through Scopus API and store it as JSON file to
be used later for data visualization, along with the sample teaching survey data provided
by the supervisor of this project for the data visualization of teaching survey section.
The final product of university staff performance dashboard will be developed and
ready to use. The output of the dashboard could be filtered based on the faculty of the
university, department and the category of the data, some sentiment analysis of the staff
performance based on the comments and reviews given by the students will be
displayed. For the future work, the dashboard could be made real time in terms of data
collection, collecting data from other academic databases, expanding dashboard service

to other higher institutions.
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CHAPTER 1: INTRODUCTION

CHAPTER 1: INTRODUCTION

1.1 Problem Statement

Data visualization is getting a lot of attention these few years, it is vital to organization
success as Littlewood (2018) stated that the data visualization skills is the perfect choice
of investment as it has high return rate with high utility and lesser learning time.
Berinato (2016) suggests that data visualization is a compulsory skill to have for all
executives of the company, as many organization decisions are reliant upon data.
Needless to say, the top-level management executives require large amount of
information and data to aid in decision-making process to determine the direction of an
organization. Therefore, majority of the organization needs a strong information

technology team to assist the organization in acquiring information in a timely manner.

A good data visualization will ease up the time taken on decision making, this is
something that every organization sought of. Likewise, public and private higher
education is deviating towards data-informed decision-making (Bouwa-Gearhart &
Collins, 2015) and thus there is a rising need to build data capacity and information
literacy in higher education. In order to compete with over 25,000 universities in the
world, a proper performance monitoring dashboard will significantly increase the
advantage over other competing universities. There is a total of 20 public universities
and 60 private universities in Malaysia, most of the private universities are often seek
profit in providing tertiary education. Hence, the competition among private

universities are stiffer than of public university.

Despite all of the data visualization advancement and importance being mentioned a lot
by the articles and researchers in foreign countries, data visualization in local higher
education institution is still introductory stage, they have yet to see how data is able to
improve the quality of higher education. Matthews (2018) said that with the help of
data, universities are able to find out the factors that help students succeed. For instance,
the data from Southern Connecticut State University discover that a sense of belonging
was one of the two main factors affecting persistence in study. In possession of such
data could not only increase the retention rate but able to give advices to students and

avoid unnecessary struggles.
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CHAPTER 1: INTRODUCTION

Malaysian universities lacks of a university owned dashboard that monitors on
publications and citations published by their academic staff or post-graduate students.
Instead, third party sites like Google Scholar or Scopus were relied on to do the job.
Besides, Scopus can only check the publications of a particular author one at a
time, a platform to view and compare the performance of all of the university staff is
required.

Furthermore, data visualization is rarely adopted by Malaysian Universities. Think
of the possibilities that the universities could do with all these data visualization on their
hands, the institutions of higher education could find themselves do exceptionally well

to stay competitive by able to fix the issue right away.

Dashboards have been shown to be an effective tool for showing data for decision
makers. Besides, in order for the local higher education institution to thrive in the Times
Higher Education Ranking which ranks university based on the citations index and

become a prestigious university, data visualization with dashboard is a necessity.
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CHAPTER 1: INTRODUCTION

1.2 Project Motivation

Higher education institutions worldwide are running in an ever changing and
complicated environment. The globalization processes and the rise of artificial
intelligence and big data analytics pave way for better data driven decision making, this
have caused the society to become competitive not only between companies but also
between universities. Leading higher education institutions in western countries have
already realised long ago that they need dedicate themselves in creating contemporary
management approaches and using dynamic methods and techniques in order to remain
competitive. Universities are now focusing not only on their main objective which is
providing high quality education but also offering better master programmes benefits
to attract more undergraduate students to pursue masters programme to aid in the
research of the university, providing more opportunities to PhD and post-doctorate

students for working on innovative research topics.

However, most of the Malaysian Universities are still coordinated based on the
conventional lecture hall educational system model. University data is often gathered
upon the admission of new students, collecting student feedbacks about the university
and lecturer, all of the collected data is always stored in electronic format, online course
content pages, university portal are usually available for every university in Malaysia.
However, there are still no integrated university dashboard being developed for the
university board of management. Since most of the universities take their world ranking
seriously, it would create a competitive environment between other rival universities,
this is where monitoring dashboards comes in handy. The ability of transforming data
into information and knowledge allows universities remain competitive and based on

the insights of data, they are capable to make quick and competent managerial decisions.

As a result, a dashboard for monitoring academic staff teachings and citations was

inspired and developed in this project.
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CHAPTER 1: INTRODUCTION

1.3 Project Scope

In this project, a dashboard that monitors on university staff in teachings and citations
will be delivered, the data visualization is projected to be fit in one screen without too
much of page scrolling needed. The targeted users for this proposed project are the
executives of local higher education institution and specifically on the institute of
postgraduate studies and research of each university and the publications by the
academic staff, whereby publication monitoring is essential for them to keep track on
their citations because the performance of a university is credited by the total citations

as well.

In pursuance of accurate data on publications and citations, efforts to establish
connection to Scopus APl and data retrieval will be carried out. Metadata like
citation count, document count, author names, h-index, co-author count, affiliation-
name were required to create this project. As Scopus is the most preferred abstract and
citation database all across Asia, it is often used by Malaysian authors to keep track on
their citations and publication. However, Scopus is still unreliable as it only focuses on
one author at a time, if the executive of a university wishes to check on the staff
performance, the executive has to do it one by one, so a platform to review all of the
staff is required. Currently, the scope of the data is limited to FICT only, it will
gradually expand to the whole university or include comparisons with the other
university. Regarding to the issue of data visualization in Malaysian University, this
project will utilize the data visualization tool known as Plotly Dash to create the
dashboard. Apart from that, a sample student review data from a lecturer will be used
to perform sentiment analysis on academic staff review. As a result, a performance
monitoring dashboard specifically owned by the university will be developed, this
eliminates the need of the user going to Scopus to search for their publication and

citations.
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CHAPTER 1: INTRODUCTION

1.4 Project Objectives

In order to tackle the shortcomings listed in the problem statement, the first objective
of this project is to develop a dashboard visualise all publication data and teaching
survey data at a glance. The dashboard should provide an interactive, centralized,
intuitive, responsive design yet simple enough for the user. As a result, it cancels off
the need of the university executives to filter through each of the university staff profiles
one by one using abstract and citation databases, which is inefficient and time-

consuming.

This project is aimed to collect data and analyse the total publications, citations and
student feedbacks. Without a proper platform for the university to keep track on their
citations, the ranking of the university might become stalemate, currently UTAR is
using cumulative citations and publication to create the annual research and
development report and yet to have a proper platform to monitor on each of the
academic staff publications. Student feedbacks are the utmost element for a lecturer to
improve the teaching performance. However, not all of the student feedbacks are
helpful, some of it are irrelevant, this is where sentiment analysis come in place, the
dashboard will be able to identify and measure the emotions or feelings given by the
students as sometimes humans could not identify the true sentiment value of a piece of
text. This is because people have different views on evaluating a piece of text, mainly

due to different people having difference way of textual interpretation.

Besides, it is projected to assist the university in making decisions in a quick and
timely manner. Data driven decision making is what drives a company to success in
this competitive world, as (Morris, 2018) said that if you make decisions based on facts
and data, it greatly increases the speed of decision making, far better than making
decision based on gut or human intuition. Now, with the help of this performance
dashboard, the executives are able to oversee the overall performance of all of the staff,
thus at the same time improving the quality of decision making for the board of

executives of a university.

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.



CHAPTER 1: INTRODUCTION

1.5 Impact, Significance and Contribution

The big data sector is currently a global rising tech trend which has caught huge amount
of attention by various corporate giants, since then it has continuously uplifted by
professionals. The current technological trend is still cloud computing, whereby
majority of the companies already have their cloud storage in place, eliminates the need
of an actual database in the company. However, after the downfall of could computing,
big data will become the largest influencer for organization across various types of job
sector in terms of decision making. This results in the rise of a new systematic approach
known as DDDM (data driven decision making), the demand for data visualization
techniques was accelerated by data driven decision making, visual patterns will become

the norm of every company.

This dashboard will be the perfect platform for the boards of the executives of the
university to plan for a better faculty hiring based on the performance of university staff,
the data collected and visualized in dashboard ensures the understanding of
instructional personnel. The publications and citations of the academic staff is one of
the important aspects in raising the overall university ranking. Based on (Ebrahim,
2014), he mentioned that Times Higher Education World University Ranking system,
the Citations which is the research influence, citations and teaching wraps up the
whopping 90% of the overall ranking score. The university will be excluded from the
world university rankings if the university does not teach undergraduates, teaching
solely on a subject or the publication of the university is lesser than 50 papers a year.
The short-term significance of this dashboard is to improve the overall academic
staff performance especially in teachings and citations while the long term
significant is to bring the overall ranking of the local university to ascend to a

higher position.
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1.6 Background Information

1.6.1 Historical Development

Citation indexing is a way user acknowledging the value of the information by giving
it a measurement to determine the quality of the work by calculating the impact of the
piece of information makes on the community. Anyone who uses the piece of
information and cites the source material determines the influence and impact of the
information and its author, due to the simplicity, people usually unaware that citation

indexing is actually now a form of information management and retrieval.

There are 3 factors that drives the advancement of citation indexing, the government
started to allocate more funds into research and development, public resentments

towards the capacity of subject indexing and the rise of automation.

Thanks to the World War 11, the government all over the world begin to resort in
research and development, thus opening a new path for the research community to
begin document its findings though the accepted channel of published scientific journal
literature, this causes a spike of demand for a method of indexing and retrieval that is

more cost effective and efficient than the current way of managing information.

Apart from that, the capacity of subject indexing is inadequate, unable to fulfil the
increasing amount of active researcher, it took months to adding materials to the

indexes which is very time consuming.

The third factor is modern computerization created the perfect timing for the
development of citation indexing, the founder of bibliometrics and scientometrics
realised that the whole point of this citation is to give credit to the author by using this
citation method to uphold the idea or methodology and cited as relevant in the

bibliography.

Today, citation indexing is considered to be one of the most reliable way to trace the
development of an idea across various abstract and citation database such as Scopus

and Google Scholar.
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CHAPTER 1: INTRODUCTION

1.6.2 Targeted Users

In contemplation of incorporating citation, publication and teaching performance
monitoring, dashboard has been used as the platform. A performance dashboard is
basically a diagnostic tool created to visualise the overall organization’s performance,
especially for the busy board of executives. Dashboard is able to provide information
about the current condition of any organization with a peace of mind. The key users of
performance dashboard for universities will be the president, vice president, dean,
deputy dean and head of department. The design of the dashboard is calibrated to suit

the needs of the board of executives.
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CHAPTER 2: LITERATURE REVIEW

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

2.1.1 Definition

First and foremost, there are no definition that best define the term ‘Dashboard’ because
different dashboard developers will have their own definition. Cotgreave et al. (2017)
defined a dashboard is a graphical representation of data used to supervise conditions
and/or promote understanding, while Few (2006) states that a dashboard is a graphical
representation of data with great significance required to fulfil multiple objectives;
merged and sorted, utilising every space of the screen so that the information can be

conveyed at a glimpse.

The dashboard is an effective medium to view data and information. This is why there

are a lot of company have started to use dashboard.

EXHIBIT |.2 DOES YOUR ORGANIZATION USE A DASHBOARD OR
SCORECARD?
Yes 51%
No 32.5%
Under Development 16.5%

A majority of organizations have already deployed dashboards or scorecards, and many are in
the process of building them. Data based on 473 responses to a survey of Bl professionals by
The Data Warehousing Institute.

Source: Wayne Eckerson, “Strategies for Developing Analytic Applications” (TDWI Report Series,
The Data Warehousing Institute, 2005).

Figure 2.1.1.1: The trend of using dashboard in an organization
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CHAPTER 2: LITERATURE REVIEW

2.1.2 Characteristics of Dashboard

Normally, the characteristics of a dashboard includes:

e visual components (charts, bar, maps) to accentuate the data and exceptions that
demand action

e show a dynamic, single view of the dashboard with timely data refreshes

e display key indicators in a compact, visceral format

e simple and ease of use

e provides drill-down or drill-through to hidden data sources

e collects data from a variety of source systems

2.1.3 The types of Dashboard
There are 3 types of dashboard:

e Strategic
e Analytical

e Operational

Strategic dashboard is a report-based dashboard that plays a major role in maintaining
the company’s long-term strategy by determining the critical success factors of a
company. The process of creating a strategic dashboard is complicated but it can bring
an enterprise-wide impact to a business and it is mostly used by senior level
management, this is why it is known as “executive dashboard”. It provides a brief
outline for the stakeholders to observe the current situation and seize any available
business opportunity. This type of dashboard concentrates on performance analysis that
are distinguishable, including making estimation for future guidance and reference.
(Durcevic, 2018)

Analytical dashboard consists of large amount of data developed by data analysts to
aid board of executives in making decision. It delivers comprehensive overview of data
with middle management being an essential part of its usage to those business
companies. Similar to strategic dashboards, analytical dashboard favours static
snapshots of data that are not constantly changing periodically. Nevertheless, more
sophisticated display media are beneficial for the analyst who must go through

complicated data and relationship.
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CHAPTER 2: LITERATURE REVIEW

Operational dashboard is a type of dashboard that handles auditing job and supervise
short-term processes. It is commonly operated by middle-level management bodies to
keeping track on the business process. These kinds of dashboards are considered the
most common dashboard, typically used for monitoring and analysing a company
activity. These dashboards often emphasize exception alerting and are based on real-
time data, because of this operational dashboard are more precise than strategic
dashboards. (Few 2006)

€ 67619 € 21.882 € 23.661 € 22.076
TOTAL SPEND CAMPAIGN 1 CAMPAIGN 2 CAMPAIGN 3
CPA by Campaign - Last 12 weeks Acquisitions by Campaign - Last 12 weeks

71.680 Campaign 1
TOTAL IMPRESSIONS

Campaign 2

Campaign 3

€419 32
€1.118 -~ 54
€678
20

Daily Impressions by Campaign - Last 12 weeks.

2.203
TOTAL CLICKS

106
TOTAL ACQUISITIONS

€631
COST PER ACQUISITION

Figure 2.1.3.1: An example of an Operational Dashboard (Durcevic, 2018)
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2.2 Kent State University Dashboard

2.2.1 Brief

Kent State University (KSU), a public university in Kent, Ohio, U.S. founded in 1910.
It has seven regional campuses in Northeast Ohio. The size of the main campus is
comfortably spacious with the value of 953 acres with spinney of trees all over the
campus to provide a green and relaxed place for students to study in. (Times Higher
Education (THE), n.d.) Kent State University boasts its total enrolment of more than
39,000 students, comprised of more than 2,000 international students from 104
countries. (U.S. News & World Report, 2018) KSU rose into international prominence
during the Kent State Shootings on May 4 1970, members of the Ohio National Guard
fired a few rounds into a crowd of Kent State University demonstrators on demanding
the end of Vietnam War, 4 students were killed and 9 students were wounded in this
incident. (Lewis and Hensly, 1998)

The Kent State University have 16 different dashboards to keep track on the
institutional progress in order to fulfil the six-year envisagement. (Kent State University,
n.d.). The layout of the University Dashboard main page is well organised, it does not
leave the user feeling puzzled. Since the logo of the KSU comprised of blue and yellow,
the colour of the dashboard was blue and yellow as well, this shows uniformity and
consistent use of colour. The source of the peer university data is obtained from IPEDS,

Integrated Postsecondary Education Data System.
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(2021 Goal: 24,660) Under-Represented Minorities as % of Undergraduate Enroliment (2021
Goal: 16.1%)

® K P [ ] oh (UH] P M1 @ KemCampus @ Peer High (GSU) Peer L
Undergraduate Enrollment (Headcount) Under-Represented Minorities as % of Undergraduate
Enrollment
% of Undergraduate Pell Eligible (2021 Goal Not Less than 25%) New Freshmen Average ACT (2021 Goal: 24)
=S
b > o ————— o PR
- b 4 . —e
F F )18F
IPED Peer S Ed T
[ ] L ] @ KeniCampus @ Peer High (UH A
% of Undergraduate Pell Eligible New Freshmen Average ACT

Figure 2.2.1.1: Dashboard overview of Kent State University

2.2.2 Strength

In the main dashboard overview of Kent State University, the best part of the KSU
dashboard is that it compares its data with peer institution thus enabling the people
to make better decision based on this dashboard without the need of referring to the
other university’s dashboard. Besides, the dashboard uses “colour-blind friendly”
colours, using blue-yellow palette works well because people with colour-blind will be
able to distinguish each other. (Wexler, Shaffer and Cotgreave, 2017). In addition, since
all of the dashboards of KSU is yearly based, line graph was fully utilised to show
change over time, the height and slopes of the line allow the user to see trends and
making comparisons to the previous year. The layout of the main overview of KSU
dashboard is well-organised and easy to understand, it gives the user a feeling to pick

any one of it to view the details.
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Undergraduate Enrollment Headcount (2021 Goal: 24,660)

e
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Peer Source: IPEDS
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016F

Peer Institution Concurrent Undergrad Enrollment
Source: IPEDS (Undergraduate Enrollment)

Institution Name 2012F

University of Houston 32,760
University of North Texas 30,593
Georgia State University 24,656
Utah State University 05,445

2013F

2014F

2015F

2016F

2017F

2017F

2018F

2018F

Figure 2.2.2.1: Kent State University Undergraduate Enrolment Dashboard

2.2.3 Weakness

The main limitation to KSU dashboard is that it only uses line chart for all of the 16

KSU dashboards which is rather boring for the user because every category of KSU

dashboard basically looks the same, just that the data and attribute name is different. In

addition, the only interaction of the dashboard between the user is by hovering the

mouse over the plot showing detailed information of that piece of data. This results in

lack of user interactive features. Users are not provided with more buttons or slicers

to view the data in a more detailed way, instead it limits the user to only view it in static
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manner. Once the user chooses the desired category and view it in details, the
dashboard does not fit in one view, the user has to scroll through to see all of the

information.

2.2.4 Recommendation

Kent State University should consider including bar chart to the dashboard in order
to show the diversity in usage of the type of chart. As (Wexler, Shaffer and Cotgreave,
2017) stated that bar chart is simply the most efficacious way to compare data, judging
from the perspective of psychology, human beings are remarkably well at looking at
small differences in length from a common baseline. Moving on, the dashboard should
be made in one view, without the need of scrolling. (Few, 2006) mentioned the users
assume any piece of information that is not seen in the first glance is less important than

of what is immediately visible, users are less often to check on what lies off the screen.
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2.3 The University of Texas System Dashboard
2.3.1 Brief

The University of Texas System is undeniably having one of the largest public
university systems in the United States. This system handles 14 institutions with a
staggering amount of enrolment which exceeds 234,000 students, University of Texas
System is responsible for more than one-third of the Texas state’s undergraduates,
nurtures roughly two-thirds of the state’s medical practitioner yearly and contributed
for almost 70 percent of research funds given to public institutions in Texas. (The

University of Texas System, 2017)

The UT System Dashboard was created with the purpose to bring current data into one
place, showing trends over time and add comparative benchmarking in order to ease

decision making and policy making. (The University of Texas System, 2017)

The UT System Dashboard is made using Microsoft Power BI, a business analytics
service by Microsoft. It is a software providing interactive visualization and business
intelligence with a user-friendly interface to create reports and dashboards.
(Powerbi.microsoft.com, 2019)

Data Index

The University of Texas System is committed to transparency and is driving success by making meaningful information readily available through the UT System Dashboard. Select a category below to expiore
related reports. CSV files are available for download on the last tab of each report. The UT Brownsville and UT Pan American campuses closed at the end of AY 2015 and are excluded from the analysis. UT Rio
Grande Valley began enrolling students in Fall 2015.

3

Research &

Healthcare Technology Transfer Report Index

UT System Dashboard is a business mtelhge CE
that includes web-based apphcalggggfg;g :
analyzing institutional data. e e

—

Figure 2.3.1.1: Dashboard overview of The University of Texas System
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2.3.2 Strength

The developers of University of Texas Dashboard System understand humans organise
visual information as groups, According to Gestalt Principles, human brains work better
by looking at an object representing a group. (Aanderud, 2018) This is why before
dashboard is shown, it allows the user to choose from a choice of 8 different dashboard
topics. Once the user chose a topic, the user will be able to look at the dashboard in
one view. This is a major advantage for a dashboard, as people tend to forget what they
see if they are not looking at the part of data anymore, as a dashboard developer, never
expect the users to be able to recall the piece of information that is no longer in their

area of vision. (Few, 2006)

Next, it prioritises user interactivity. For instance, in the fall enrolment system, the
users not only able to see detailed data by hovering on the bar or pie chart, there are
buttons and slicers for the user to play with. If the users with to see how many Asians
are enrolled to University of Texas in the fall intake trimester, by just clicking the Asian
button provided below, the colour intensity of Asian data will remain and the colour

intensity of the other data will be on low contrast.

2000

Fall Enrollment System Level | DASHBOAT
Fall Semester
@ 2018 ® Undergraduate
2017 UT System Overall g
B Post Baccalaureate 0.7%
2016 02%
2015 Master's
2014 28,039 @ Doctoral
2013 - . —
2012 Total Fall Enrollment I Professional 12 s
2011
2010
2009
2008 02% —
2007 ,
2006 100K
2005
2004 3
2003 S —9u%
2002
2001 i EETEE EETE

By Race/Ethnicity

Select all Hispanic Asian
Academic .
N White

Health

® Asian

International

D African American

ican Americal —

® Other Races

Figure 2.3.2.1: Fall Enrolment System of University of Texas System Dashboard with
Asian attribute selected
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Moving on, the University of Texas System Dashboard obeys F-Shaped Pattern.
When the users read in a first horizontal movement, the users will see the total fall
enrolment with a total of 239,086. This layout is vital for a dashboard, the reason behind
people click and view the enrolment dashboard is to know the total enrolment and what
the user sees it first will determine whether the user will continue to look on other
content. (Pernice, 2017)

2.3.3 Weakness

Overall, it is considered a good dashboard system being compared to so many peer
institutions. However, the users are unable to download the dataset in csv or png
format. even if some of the dashboard data is not sensitive nor confidential.

2.3.4 Recommendation
University of Texas System should consider sharing the dataset used to create all these
dashboards, so that people could study on how they create dashboard.

2.4 University of Wyoming Dashboard

2.4.1 Brief

University of Wyoming, UOW is a public institution located 7220 feet above sea level
in the city of Laramie, founded in 1886. The total undergraduate enrolment is 9,791
with the campus size of 785 acres. UOW offers more than 80 undergraduate courses in
the fields of Agriculture, Arts & Sciences, Business, Education, Engineering, Health
Sciences and Law. University of Wyoming’s ranking in the 2019 edition of Best
Colleges & Universities is 183. The students of University of Wyoming often host an
alcohol-free Friday night fever open to all students to join their fun filled activities

including, sand art, balloon games, tie-dye etc.

The University of Wyoming Dashboard has a special name, known as UW Brown &
Gold Report. It was just developed recently by the developers with new interface, more
interactive functions and the dashboard are able to view in a glance. However, it is
strictly for the students and lecturer of UOW only as it requires the user to sign in to

view the dashboard.

Nevertheless, there are old version of UOW dashboard that are still accessible by the

public. UOW prepares their dashboard in pdf form and releases 2 version annually on
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average. The dashboard is generated and consolidated into one file with 6 major
category and 38 sub-category dashboards. The latest accessible version of the
dashboard being released by UOW is Fall 2016, but the link is not working, so April
2016 was considered to be the latest version.

Wyo Login

Enter Your User Name and Password

Username

Password

| want to change my password

1 forgot my password

Get help with logon problems

Logon \

For security reasons, please Log Out and Exit your web browser when you are
done accessing services that require authentication.

For several UW applications, only Internet Explorer 11, Firefox, or Chrome are
supported browsers that provide full application functionality. Windows 10 users
who are using applications requiring Internet Explorer please follow these
instructions

Contents © 2018 by the University of Wyoming Division of Information Technology. All rights reserved.

Figure 2.4.1.1: Login prompt after the UW Brown & Gold Report link was clicked.

*UW A-Z DIRECTORY Searcn

sk NAVIGATION 1T s masgramy oo T

ick here for more Interactive Tution & Fees Informatio

VENDOR PAYMENT ANALYSIS [ Click here for the U

The University of Wyoming Dashboard has become the Brown & Gold Report. This new interface provides is more

UW ANNUAL REPORTS AND PLANNING 3 3 4 4 ; e
interactive and provides at-a-glance views into key measures for students, faculty and staff, tuition and fees, research

DOCUMENTS funding and private giving, budget, and statewide activities. Just click the document cover above (or link below) and click
the brown buttons to navigate throughout the dashboard.
Contact Us . UW Brown & Gold Report
Office of Institutional Analysis The Dashboard is in an Adobe Acrobat document, if you need Acrobat Reader, please follow this link. (Will open a new
1000 East University Avenue window)

Old Man, Room 413
Laramie, WY 82071
Phone: 307-766-2898
Email: oia@uwyo.edu

Produced by the UW Office of Institutional Analysis and the UW Budget Office using official data and campus outcomes and
statewide engagement information.

Archived Editions If you have any questions regarding the information
on this page please contact:
« Fall 2016
« April 2016 Office of Institutional Analysis
« January 2016 (307)766-2898
+ December 2015 Sla@iyicdu
« November 2015 We will direct your questions and comments to the
« May 2015 appropriate individuals. We welcome your feedback.
» March 2015
« January 2015
« November 2014
« March 2014 (revised October 2014)
» March 2014
 June 2013
« November 2012
« October 2011

Figure 2.4.1.2: The dashboard is available to download in pdf.
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2.4.2 Strength

In order to match with the colour theme of UOW, the colour of the dashboard was
mainly comprised of brown and gold with a touch of black, blue and yellow, The
dashboard design was aesthetically pleasing, despite the usage of different colour is
high, the differences in the colour of is meaningful as each one has a label below it.
Each of the dashboard was displayed in one full page thus showing all the information
in one glance without the need of scrolling unless the user wish to view the next
dashboard. Besides, with the dashboard being created as a PDF, it can be printed or
emailed which promotes flexibility and convenience. Moreover, it does not require

internet access to view the dashboard.

Dashboard Main Students

Under- Retention & Athletics &

First-Time graduates Graduation Academics

Fall official end of semester data unless otherwise noted

New Undergraduate Student Headcount Headcount by Site Headcount & FTE* Full-Time/Part-Time
3,000

12,000

Fall 2014

2,500 10,000

2,000 8,000 |

Undergrad
___)Grad/Prof

6,000 g FTE
*FTE = Full-Time + Part-Time/3

Racetinicy

12000 Fall 2014

10,000 At

4,000 |

y = 0 75% =N

500
2,000 -

2010 2011 2012 2013 2014
O Out-of-State Transfer Students
WY Community College Transfer Students
[0 Out-of-State High School First-Time Students
WY High School First-Time Students *Includes Professional Development

&
&
Vv

S & & @
S QY
LN A )

—————
o 5 » - 8%
A AR R 1%
LM

| 6%

@Laramie Campus O Outreach*

m——Resident Non-Resident OWhite OMinority Eint'l B Unknown

Figure 2.4.2.1: The dashboard is able to view it in one glance

2.4.3 Weakness
This UOW dashboard is static, it does not have any interactive features. The users
are unable to view any detailed information even the user hovers over them. Needless
to say, slicers and buttons are not available for the user to only show desired results, the
user have to view the piece of information in whole. The colour used for this dashboard
is not colour-blind friendly, especially brown colour is being used extensively all over
the dashboard including the interface and the graph. Certain graphs are unable to show
20
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data properly due to bad choice of chart type. The chart is too densely packed, the
users could not really see the difference of the data anymore, this causes the dashboard

to lose its main purpose that is to tell a story without context.

Dashboard Main Degrees Awarded

Degrees Awarded Degrees by Gender Degrees Awarded by College

2014-15

[ 2014-15

48% 2013-14

’ 2012-13

Juris Doctor

LT.E_LT. Doctor of Nursing

doe 2011-12

‘ 2010-11

t i T ; + + |
0 500 1,000 1,500 2,000 2,500 3,000

Practice
2010-11  2011-12  2012-13  2013-14  2014-15 .
M Certificates [JBachelor's W Master's []Doctorate M Professional ‘ Lios Nf’t — minm ) Ltz )
O Education EEng & App Sci DO Health Sci
*Doctorate includes EdD & PhD; Professional includes DNP, JD, & PharmD Doctorate 40% OlInterdisc Programs Hlaw
Degrees Awarded by Demographics ‘ Degrees Awarded by College
20313 Master's 1,200
Unknown, 185 Black, 25 1,000
Am Indian, 13 800
:s'a"‘..“ . Bachelor's o
awaiian, 400
200
Hispanic, 143 Certificates g
R Arts & Sci Health SciEducation Business Eng& Ag&Nat Law
App Sci Res
0% 50% 100%
Yo aom SLias 0201011 ©201112 0201213 E2013-14  E2014-15
: W Male Female
Total Degrees: 2,767 Interdisciplinary Programs awarded 14 degrees in 2014-15.

- Note: A Certificate is an undergraduate or graduate formal award signifying completion of study in specialized & technical areas related to jobs & professional practice.

,Z‘ =™

Figure 2.4.3.1: The bar chart is too densely packed and does not really show the trend

2.4.4 Recommendation

UOW should consider opening up their latest dashboard to the public so that people
can make better decisions on whether to study at University of Wyoming, so that the
dashboard people using it is interactive and able to convey the message even more
clearly. It is suggested that UOW to add a colour-blind friendly drop-down box to
their dashboard. It is best to set the colour palette to red/green paring for the majority
of the user and swap the green to blue once it is in Colour-Blind Friendly mode. (Wexler,
Shaffer and Cotgreave, 2017)
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2.5 University of California, Los Angeles Dashboard
2.5.1 Brief

University of California — Los Angeles, or commonly known as UCLA, it is a public
institution established in 1919, one of the prestigious universities in the world, it holds
the record of most applied university in the United States. Undergraduates takes up to
70% of the student body, there are more than 20% of international graduate students in
UCLA. The university undergraduate studies splits into 5 different divisions: letters and
science, arts and architecture, engineering and applied science and theatre, film and
television. The university has always receive an average of $1 billion for research
annually for 11 years since then with more than 350 research labs, which explains why
UCLA has always maintain such high ranking in the world, as research accounts most

of the ranking criteria.

UCLA understands how important data driven decision making as the chancellor’s
office itself is a place for data analytics which have basic dashboard for public to access.
However, if you wish to view more detailed data, you have to be a UCLA student or
staff which is a very good way to protect sensitive information. There is a email
prepared for those people who are interested of the data and would like to perform more

in depth analytics are allowed to send an email to request for permission for the data.

UCLA Dashboard is created using Tableau, an interactive data visualization software,
the best part of Tableau software is that it does not require technical skills to operate
which explains why it is quite expensive to use Tableau services, Despite their price,
the tool still garnered interest among people from each sectors such as business,

university and researchers.

22
BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.



CHAPTER 2: LITERATURE REVIEW

FAQs

Where can | find data on enroliment/admissions/etc?

Use the menu above to find the right dashboard, or see these links:

Enrollment

Degrees Awarded

Graduation Rates & Time to Degree
Admissions

Retention

Instruction

Eaculty & Staff

Common Data Set

| am UCLA Faculty / Staff and need more detailed data. Where can | find dashboards for internal users?

Enrollment

Degrees Awarded

Graduation Rates & Time to Degree
Retention

Instruction

Accessibility | UCLA | Maps, Directions, Parking | Academic Calendar | Campus Directory | University of California | Terms of Use

Figure 2.5.1.1: UCLA Dashboard Webpage

2.5.2 Strength

The design of the dashboard was undeniably simple and user friendly, the best part is
that it includes a tab known as historic overview in some of their dashboard which
allows user to browse through old data ranging from 1920 to 2019. This shows that
UCLA turn their old paper documents into digital version, keeping their data in check
in a well-maintained database would ensure no data breaches and leakage. The user
interactivity of the dashboard is good especially the hover over data is brief and
concise. Apart from that, the data is available to download as TXT file, PDF, Image

and PowerPoint which is very convenient.
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Enroliment Data | Historic Overview

ENROLLMENT DATA Last refresh:5/4/2020

Choose the number of years, and the term type: 2012-13 2013-14 2015-; 8-19 201%-20

Academic Year Show Quarters 7
(Multiple values) '7\ Fall % 45K

Choose student level and headcount method:

40K
Student Level Duplicated? 2
(All) v | @® Unduplicated
Duplicated IR

Filter by school, if applicable:

School
(Al

Enroliment

Key 20K
. Undergraduate, New, Freshman

[ | Undergraduate, New, Transfer

M Undergraduate, Continuing, Freshman
M Undergraduate, Continuing, Transfer

Undergraduate, Returning, Freshman
Undergraduate, Returning, Transfer

B Graduate, New, 5K
Graduate, Continuing,

Graduate, Returning, 0K |

Ml Interns /Residents. New. F F F F F F F F
12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20

Fall Fall Fall Fall Fall Fall Fall Fall
Total 41,341 42,190 43,239 43,301 44,947 45,428 45,930 45,742
Total 0.610 21,664 22,624 22,577 23,541 23739 24177 24171

Figure 2.5.2.1: UCLA Enrolment Dashboard

2.5.3 Weakness

The dashboard is not colour blind friendly, even people without colour blind have to
check twice to confirm the category of the data, especially the blue colour part. If the
browser was minimized, the dashboard does not follow the size of the browser, which

makes it not responsive to the user.

2.5.4 Recommendation
Overall, the UCLA dashboard was well developed, since it is one of the best universities
in the world. The only improvement is that it needs to account for colour-blind users, a

colour-blind button was suggested to add in as another feature.
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2.6 Universiti Tunku Abdul Rahman Research & Development Annual Report

2.6.1 Brief on UTAR Institute of Postgraduate Studies and Research

IPSR acts as a central coordinating body for both postgraduate programmes and
research and development activities inside UTAR. IPSR plays a major role in today’s
UTAR Ranking, it is a place for researchers to retrieve information on related research,
regulatory and legal requirements, publications, etc. Since research activities would
often involve significant resource, this unit focuses on seeking sources of external
funding for research projects and monitoring applications for funding. UTAR funding
comes from public sector, private sector and international agency sources. The number
of postgraduate graduands and research output have been increasing over the years and
it is a clear sign for UTAR is heading the right way to become a leading centre of

learning and research.

Despite UTAR do not have a proper dashboard to monitor on the publication and
teaching performance of the academic staff, UTAR was able to rank 501-600 in the
latest Times Higher Education 2021, imagine all the possibilities if UTAR have
equipped itself with a monitoring dashboard. Since UTAR is a non-profit organization,
it would come up with research & development annual report to show the public on
how UTAR spends all the funding given by other organization, which promotes

transparency to their funders, communities and students.

HOME FOREWORD v RDC IN UTAR UT-R REPORTS v RESEARCH CENTRES AWARDS & EVENTS

External Funding Report

External Funding Report

Experienced UTAR researchers are well-recognised for their research work. Since 2005, they
have secured external funding in projects. Figure 4 below shows the amount of external
fundings received (funding in UTAR) by our researchers as well as their collaboration with
other organisations (funding not in UTAR) from years 2005 until 2018

In year 2018, a total amount of RM10.01 million was secured by the researchers (funding in
UTAR) from external funding sources listed in Chart 1. UTAR researchers had also actively
collaborated with other organisations/institutions (funding not in UTAR) in numerous external
funded research projects amounting to a total of RM2.75 milion. The funding
organisations/institutions are shown in Chart 2.

'N“lu I

Figure 2.6.1.1: UTAR External Funding Report 2018
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Active External Funded Research Projects as of 31 December 2018

Figure 2.6.1.2: UTAR External Funding Pie Chart 2018

2.6.2 Strength

The publication report of UTAR is responsive if minimized, this is important for a
website as users might have different screen size, the content was automatically scaled
and match the screen size so that users do not need to do extra work to view the report
content which indirectly improves user experience an analysis report was written
based on the data. Besides, the list publications produced by UTAR academic staff
is available to download in PDF format, especially the report in both external and
internal funding, the amount of money and the name of the research was statement
clearly. Since the list of publication is available in PDF format, users do not need

internet connection to view the data once it is downloaded.
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Figure 2.6.2.1: UTAR Publication Bar Chart 2019
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2.6.3 Weakness

Since it is an annual report, all of the charts are generated and then uploaded as JPEG
image, there are no filter available for the user to look at certain category of the data
causing the whole annual report chart lack of user interactivity. Besides, the poor
choice of graph in showing trend of data, the UTAR publication uses bar chart and
did not account for the standard deviation of the data. The users can barely see the
difference of small values like in the year 2002 to 2006. Apart from that, UTAR uses
the same design and same graph for the past few years without changing other

method, the only thing changed was the value of the data.
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Figure 2.6.3.1: UTAR Citation Bar Chart 2018

2.6.4 Recommendation

UTAR are advised to adopt data visualization tool to create interesting dashboards,
there are expensive tools such as Microsoft Power Bl or Tableau or UTAR can opt for
free tools such as RShiny or Plotly Dash. This way both the board of management can
gain insight and make better decision while the user who view the report are able to
look at the data with more user interactivity and detailed. Besides, in order to perform
trend analysis, line graph would be the better candidate compared to bar, as you can see

in the Figure 2.6.3.1 above, users can barely see the difference from 2002 to 2010.
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2.7 Sentiment Analysis on Teaching Survey

Most of the universities, including UTAR are using evaluation questionnaire as an tool
for data collection, the teaching survey consists of quantitative and qualitative parts.
The quantitative data was collected by close-ended questions, whereby the students rate
their lecturers based on multiple choice questions, while the qualitative data was
collected by open-ended questions such as comments and suggestions given by the
students in textual form. Faculties generally having difficulties in understanding
students’ written feedbacks in teaching survey. Despite such open-ended comments are
usually the core purpose of the whole teaching survey, the feedback sometimes is rich
with observations and insights, faculty administrative often struggles to draw
conclusions from it. Undeniably, there are certain comments that are biased,
contradictory, half of the students agrees while the other half says otherwise, this can
leave faculty members baffled and causing them to think that it is impossible to please
everyone. As a result, the faculty often ignore the all of the written comments, which

might include the important messages written by the students.

Sentiment analysis is a utilization of natural language processing, computational
linguistics and text analytics that classifies and return sentiment polarity from the text
by studying the opinion. A sentiment polarity is normally either positive or negative,
there are neutral as well. (Altrabsheh, Cocea and Fallahkhair, 2014).

Zied Kechaou et al(2011) created a sentiment classification of e-learning blogs and
forums using a supervised hybrid technique that integrated hidden Markov models with
support vector machines. Three selection methods were used and chi-statistics method

was the best method compared to mutual information and information gain.

Nabeela Altrabsheh, et al (2014) implemented sentiment analysis of student feedback
using Naive Bayes, complement Naive Bayes, SVM and maximum-entropy classifiers
using unigrams as features. The results were SVM and complement naive bayes having
higher accuracy in real-time feedback analysis, the algorithm works best without
including the neutral polarity in the data.

Guadalupe Gutierrez Esparza et al (2016) created a model for sentiment analysis on
student tweets about teaching performance in Spanish. SVM algorithm was used to
classify the tweets into positive, negative and neutral, in order to compare their results,

a syntactic pattern model was proposed using SVM and syntactic patterns.
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V.Dhanalakshmi et al (2016) carried out sentiment analysis on feedbacks from a
teaching survey of Middle East College in Oman. They have utilised RapidMiner tool
to classify the comments into positive and negative polarity based on features like teacer,
exam, module, content and resources. Comparison was made using Naive Bayes, SVM,

k-nearest neighbours and neural-network classifiers.

Balahadia et al (2016) developed a teacher’s performance evaluation tool using opinion
mining with the help of sentiment analysis, the tool was used to evaluate teacher
performance based on teaching survey in both English and Filipino language. The
sentiment values are calculated from the qualitative and quantitative response ratings
using naive bayes algorithm and then was plotted into graphs to help university

administrators to take student feedback seriously.

11—
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CHAPTER 3: SYSTEM DESIGN

3.1 System Overview

The development of a citation, publication and teaching performance dashboard is
based on CRISP-DM data mining. In general, CRISP-DM data mining methodology is
a hierarchical model consists of four levels of abstraction which is, phase, generic task,

specialized tasks and process instance.

The development starts from the top level which is the phase. All kinds of possible
tasks were planned and written down in this phase, starts with selection of the abstract
and citation database and ends with deployment of the dashboard. Each phase is
comprised of multiple second-level generic tasks. The generic tasks have to be
complete and stable as possible. In the generic tasks level, the tasks are brief and enough
to satisfy all possible data mining situations. For instance, data selection is one of the
generic tasks, the data have to be complete and not having too much missing values that
is beyond the ability to be cleaned. Stable means that the data model should be able to
cater certain unexpected developments like new modelling techniques. Moving on to
the third level, specialised task, this is the place to give all of the generic tasks an in-
depth explanation and actions to be carried out in specific situations. Take ‘data
cleaning’ as an example, the third level would specify the details of carrying out this
task such as cleaning numeric values or categorical values and whether the problem is
clustering or predictive modelling. In the final level, the process instance, is the final
depiction of all the actions did in second level and third level, the data visualization

part. The dashboard will be completed at this level.
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3.2 Methodology
The methodology that best suits to develop the dashboard in this project is Cross-
industry standard process for data mining, usually known as CRISP-DM.

The CRISP-DM methodology defined in terms of hierarchical process model, it
involves six levels of process: Business Understanding, Data Understanding, Data
Preparation, Modelling, Deployment and Evaluation. In some cases, it hinges on the
outcome of each phase whether it is suitable to proceed to the next stage or going back

to the previous.

The larger outer circle represents the cyclic nature of the data mining process. Data
mining process is not completed just because a solution is being deployed. The
information gained during the development process often triggers new and focused
business questions. The continuation of data mining process profits from the previous
data mining experience. (Hipp & Wirth, 2000)

Business Data
Understanding 1 Understanding

Data

Preparation
Deployment

Modelling

Evaluation

Figure 3.2.1: The CRISP-DM Methodology (Hipp & Wirth, 2000)
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Business Data
Under ding Under di;
Determine Collect Initial Data
Business Objectives |Initial Data Collection
Background Report

Business Objectives

Data
Preparation

Data Set
Data Set Description

Select Data

| Modeling

Select Modeling
Technique

Modeling Technique

Modeling Assumptions

Evaluation I

Evaluate Results

Assessment of Data
Mining Results w.r.t.
Business Success

\
Deployment I

Plan Deployment
Deployment Plan

Plan Monitoring and

Business Success Describe Data Rationale for Inclusion Criteria Maintenance
Criteria Data Description Report |  Exclusion Generate Test Design | Approved Models Monitoring and
Test Design Maintenance Plan
Assess Situation Explore Data Clean Data Review Process
Inventory of Resources | Data Exploration Report | Data Cleaning Report | Build Model Review of Process Produce Final Report
Requirements, Parameter Settings Final Report
Assumptions, and Verify Data Quality Construct Data Models Determine Next Steps | Final Presentation
Constraints Data Quality Report Derived Attributes Model Description List of Possible Actions
Risks and Contingencies' Generated Records Decision Review Project
Terminology Assess Model Experience
Costs and Benefits Integrate Data Model Assessment Documentation
Merged Data Revised Parameter
Determine Settings
Data Mining Goals Format Data
Data Mining Goals Reformatted Data
Data Mining Success
Criteria

Produce Project Plan

Project Plan

Initial Assessment of
Tools and Techniques

Figure 3.2.2: Overview of the CRISP-DM tasks and their outputs (Hipp & Wirth,
2000)

The CRISP-DM focus on the problems by determining a process model which is mutual
exclusive of both the industry sector technology used. The CRISP-DM process model
intend to develop large data mining projects with lesser costs, more reliable, easier to
manage and faster. The application of the CRISP-DM to this project will be discussed

further in the following subsection.
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3.2.1 Business understanding

P Online Diagrgms EXpress Edition
Business
4 Understanding )
Determining
Business Assess Situation
Objective
h
Determine
Produce e
Project Plan EE M
\ Visual Paradigm Online Diagrams Express E:.';J

Figure 3.2.1.1: Business Understanding

This phase focuses on recognising the business domain, ensure the capability to
detecting possible issues from the business domain viewpoint and eventually

transforms such business issues into a data analytics problem.

Determine Business Objective

As the project objective mentioned in Chapter 1, the first objective of this project is to
develop a dashboard to visualise publication data and teaching survey data, the
publication data is planned to be retrieved via Elsevier Developer APl while the
teaching survey data will be provided by the supervisor of this project. Since most of
the university currently are still relying on Scopus to monitor on their publication and
citation, an interactive university owned dashboard is recommended to assist the
university in making better decision based on the data collected. Student feedback in
textual form are often ignored by the faculty because of the contradicting feedbacks
given by the students, hence sentiment analysis on the student feedback was suggested
to improve how the teaching survey being presented to the lecturers, instead of just

showing lines of comments without any text analysis.
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Access Situation

Elsevier Upen Archives

Frontiers

IEEE Xplore/IEL Guide

Japanese Science and Technology Information Aggregator, Electronic
Morgan & Claypool Synthesis Digital Library (Title List)
NASA-funded Research

RIBA

ScholarBank@NUS

ScienceDirect Guide

Scopus Guide

Springer eBooks (Untick the ‘Included preview only content’)
Taylor & Francis eBooks (Title List)

Wiley Online Library (Title List)

WIPO World Intellectual Property Organization

VO T INSWS liayS Daiin
Q@ SAGE Joumals Guide

'3 SAGE Knowledge eBooks

@ ScholarBank@NUS

q ScienceDirect Guide

'a Taylor & Francis eBooks (Title List)
’3 Wiley Online Library (Title List)

Economics

'a Directory of Open Access Journals

3 EBSCOhost : Academic Search Complete

'a EBSCOhost : Business Source Complete Guide
'a EconBiz

'3 Elsevier Open Access Journals

'a Emerald Management eJournals Collection
Enalish Lanauaae & Literature =

Figure 3.2.1.2: UTAR is Scopus Subscriber

First of all, data collection only works if UTAR is a subscriber of Scopus, the figure
above shows all of the e-databases UTAR have subscribed, it requires UTAR
authentication to gain access to all of the databases provided at UTAR e-database portal.

According to the Elsevier Developers documentation, Elsevier distinguishes the user as
subscriber or non-subscriber by the IP address from which the requests made to the API.
For example, if the user wishes to access the Abstract Retrieval API, the user has to
make sure the request comes from within a network that is already configured for access
to Scopus.

Default API Key Settings

An API key has specific API resources, quotas, and service levels enabled by default.
Access to certain APls is not enabled by default, because they require additional permission from Elsevier.

Subscriber and non-subscriber are distinguished by the IP address from which the requests to the API are being made. For example, when a call to the Abstract Retrieval API

comes from within a network that is configured for access to Scopus, then the response fits the "subscriber" column. When that same call comes from an anonymous IP

address, the response fits the "non-subscriber” column.

Attention Subscribers:
If you are using the APIs for any of the standard use cases and find that the default API key settings are not sufficient, please contact our ™ integration support
team. Include the following information in your e-mail:

« Full name of your institution
« Your API key
« A brief description of your use case

and let us know how we can help you.

Tip: Use your institutional e-mail address to contact us; doing so will help us validate your affiliation with an institution that subscribes to Elsevier products.

Quotas are reset every 7 days

Review quota using the following response headers:

Figure 3.2.1.3: Scopus identifies IP Address
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Since Scopus API is a paid subscription service, unauthorised access from unknown

API is limited to only retrieving serial title, the API required for this project is

Affiliation Retrieval and Author Retrieval, which both only available for subscriber

only, even for subscribers there are limits to retrieve the data, which in this project is

only allowed to retrieve a maximum 5000 data weekly with a limit of 6 requests per

second, which is more than enough for this project since the number of academic staff
in UTAR did not exceed 5000.

Scopus APIs
Enabled or Weekly
# APl Name Disabled Non-subscriber Subscriber Quota Requests/second
1 Serial Title Enabled STANDARD, COVERIMAGE views / Default STANDARD, COVERIMAGE, ENHANCED Default 20,000 6
25 results / Max 200 results 25 results / Max 200 results

2 Citations Count  Disabled N/A STANDARD view / Default 25 results / Max 200 50,000 24
Metadata results

3 Citations Disabled N/A STANDARD view [ Default 25 results / Max 200 20,000 6
Overview results

4 Subject Enabled No restrictions No restrictions N/A N/A
Classifications

5 Abstract Enabled META view All views, default FULL view 10,000 9
Retrieval

6 Affiliation Enabled N/A All views, default STANDARD view 5,000 9
Retrieval

7 Author Retrieval ~ Enabled N/A All views, default STANDARD view 5,000 6

8  Affiliation Enabled N/A Default 25 results / Max 200 results 5,000 6
Search 5000 item result limit

9  Author Search Enabled N/A Default 25 results / Max 200 results 5,000 6

5000 item result limit
10  Scopus Search Enabled STANDARD view [ Default 25 results STANDARD view [ Max 200 results 20,000 9

Determine Data Mining Goals

Figure 3.2.1.4: Scopus API quotas and condition

The goals of data mining for this project are to retrieve data from the Scopus API to be

visualised using Plotly Dash and retrieve all of the textual data from teaching survey,

convert it into string format to perform sentiment analysis on the data.

Project Plan

The project plan will be explained in depth later at the timeline section of this chapter,
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3.2.2 Data understanding

Visual Paradigm Online Diagrgms EXpress Edition
Data
(" Understanding )
Collect Describe
Initial Data Data
h
Verify Explore
Data Quality Data

Figure 3.2.2.1: Data Understanding

This phase involves a set of the necessary data and their initial
visualization/summarization in order to gain the first insights, particularly but not
exclusively about data quality problems such as missing data or outliers.

For this phase, most of the explanations will be on how to work on the Scopus API to
get the data required. Scopus validates its user by respective IP address from which
requests to the API being made. For example, when a call to the Subject Classification
API came from a network that is configured for access to Scopus, then the response is
classified as the “subscriber”. In contrast, when the same call comes from an
anonymous IP address, it is then classified as the “non-subscriber”. An API key is
required to gain access to different types of Scopus API, the API for this project is
author retrieval API.

Elsevier Developers

My APl key APl Specification  Interactive APIs  How to Guides ~ FAQ

My Account | Sign out

Registered API keys Create API Key
# Website URL Label AP| Key

1 FYP Sample Datasets el68abb5ee3d66abd8e6351c31b38be2

2 UTAR Citations 27e18faa69686d68b0e5878262f218c8

Figure 3.2.2.2: The registered API key from Elsevier Developers
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Collect Initial Data

Publication Data Collection

Moving on to the author retrieval API, there will be limited access for those who are
not subscribed to Scopus, while subscribers gain full access to the data which was

required in this project.
Author Retrieval Views

Access to views or fields marked with an * may be restricted due to entitliements

Field BASIC METRICS LIGHT STANDARD * ENHANCED *

dc:identifier X X X X X

(Author identifier)

eid X X X X

(Electronic Identifier)

orcid X X X X

(Author identifier)

link ref=scopus-author | X X X X

(Scopus author details

page URL)

link ref=self X X X X

(Content Author

Retrieval APl URI)

prism:url X X X X X

(Content Author

Retrieval APl URI)

link ref=search X X X

document-count X X X X

(Number of documents

authored)

cited-by-count X X X X

(Number of citing

documents)

citations-count X X X X

(Number of citations)

preferred-name X X X
surname

Figure 3.2.2.3: Author Retrieval Views for data collection

According to the figure above, the non-subscribers can only access to elements like dc-
identifier, eid, prism-url which are totally irrelevant to the project objective. Only
document-count, cited-by-count, surname, given-name, affiliation-name, h-index and
co-author-count are needed for this project with the condition of retrieving under UTAR
network. However, there are major difficulty in retrieving the data, further details will

be shared in the implementation issues and challenges subsection.

Since the author retrieval view does not involve faculty, department and gender, then
the data will have to be added manually in order to be able to filter the data. First of all,
the HTTP requests URL would require unigque scopus author_id, every person that has
publication will have a unique id, to retrieve all of the author_id that belongs to UTAR
academic staff, the faculty,department and gender is available to retrieve at UTAR staff

directory.
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< C A Notsecure | www2.utar.edumy/stafflistSearchijsy * @ 09

UT./R UNIVERSITI TUNKU ABDUL RAHMAN cur:

Wholly owned by UTAR Education Foundation

Staff Directory

Faculty/Institute/Centre/Division + | Faculty of Science
Department/Unit : | Department of Agricultural and Food Science
Name H

Areas of Expertise (academic staff only)

Search
Name By Alphabetical Order : AIACEHKLMNOPST
Dr Ong Mei Kying Emeritus Prof. Dr. Minoru Murata
Head of Depariment (Department of Agricultural nd Food Professorial Chair (Professonial Chair, Tan Sr Dato’ Philip Kuok Professorial Chair in Agricultural
ence
| Department of Agricultural and Food
ce Sc
Department of Agricuftural and Food Science 05.4688888 ext 4703
05-4688888 oxt: 2528 ‘ aliyas@utar edu. my
minoru@utar.edu.my
) - x
Puan Azida lllyani Binti Anas | Dr Chang Ying Ping [ Dr Clement Wong Kiing Fook
Lecturer Assist Sor Assistant Professor
Faculty of Science Faculty of Science
Department of Agricultural and Food Science Department of Agricultural and Food
05-4688608 ext 4433 2
azida@utar edu my changyp@utar adu. my
kfwong@utar edu.my

Figure 3.2.2.4: UTAR Staff Directory

Once all of the academic staff names, gender, faculty, department is collected, it is then

searched at Scopus Author Search.
€ > C (@ hoopuscom/authid/detailurizaut "l: 0L S O :

Scopus Dashboard ~ Author search  Sources ® m @

Author details

Profile actions

S Edit author profile

L Alerts

@ Learn more about Scopus Profiles »

e Fai Chu Wong 7
36 Documents
View Mendeley profile 2

https//www:scopus com/home.uri?zone=headerdonigin=AuthorProfile

Figure 3.2.2.5: Scopus Search Academic Staff

The unique author_id will be available at the URL link, which is then recorded in a text
file in order for us to replace each of the author_id in the data retrieval via Scopus API.
Initially, the Scopus API is able to return all of the author_id from Universiti Tunku
Abdul Rahman, but this way would require to identify whom is the author_id belongs
to, which is extremely tedious, more details on this issue will be mentioned in
implementation issues and challenges.
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FSc Faculty of Science

Department of Agricultural and Food Science
Ong Mei Kying 55508517000 female
Ali Yassoralipour 28268200000 male
Chang Ying Ping 55370572400 female
Ee Kah Yaw 17342218800 male

Heng Mei Hsuan 52663572700 female
Lye Huey Shi 25230350100 female
Ooi Ai Lin 35264402100 female

Ooi Aun Chuan 57202535414 male
Phuah Eng Tong 25630907100 male
Sim Kheng Yuen 57188697770 male
Tan Yen Nee 57191989815 female

Teo Kah Cheng 37010013500 female
Teoh Chaiw Yee 36998160600 female

Department of Allied Health Sciences

Sit Nam Weng 57200646500 male

Chee Huei Phing 56340522800 female
Annalechumy a/p Loganathan 56963917000 female
Chew Choy Hoong 7102800372 female

Kokila a/p Thaigarajah 57190838841 female
Michelle Ng Yeen Tan 16158067100 female

Ng Kock Wai @ Tony 7402229714 male

Ng Wen Jie 57044038700 male

Sangeetha a/p Arullappan 36619684200 female
Sinouvassane Djearamane 57202375412 male
Tan Chin Xuan 57195587723 male

Teh Lai Kuan 54384268900 female

Figure 3.2.2.6: Collected Academic Staff Scopus ID

The process is repeated until every academic staff that have publication is recorded
inside the text file, the number next to lecturer’s name is the unique author_id of Scopus

which will be used later in data retrieval.

Initially, the data retrieval from the Scopus APl was using elsapy, a python module to
interact with all of the data from Elsevier, but it is able to return only 1 data of a
particular author per request, it is not enough to fulfil the purpose of this project. In the
end, a simple HTTP library from Python known as ‘requests’ was utilised to capture

the data.
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write_file:

Figure 3.2.2.7: Coding for data retrieval

The API key will be placed inside the header parameter of the request function, the
parameters used was ‘accept’ and ‘X-ELS-APIKey’. ‘Accept’ determines which format
will the response being generated, there are 5 different choices, application/json was
chosen for this project. The ‘X-ELS-APIKey’ accepts unique key in string format to

gain access to API resources.

header params
Accept xsd:string This represents the acceptable mime types in which the response
(required) can be generated. This can also be submitted as the query string
default: text/xml parameter "httpAccept”. This returns the response in JSON,
options: text/xml, ATOM, or XML mark-up.
application/xml,
application/json,

application/rdf+xml

Authorization xsd:string This header field contains the OAuth bearer access token in which
the format of the field is "Bearer <token>" (where the token
represents the end-user session key). The presence of a bearer
token implies the request will be executed against user-based
entitlements. The Authorization field overrides X-ELS-Authtoken.

X-ELS-APIKey xsd:string This represents a unique application developer key providing

(required) access to APl resources. This key can also be submitted as the
query string parameter “apiKey"

Figure 3.2.2.8: Header parameters in author retrieval documentation
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The URL ‘https://api.elsevier.com/content/author/author_id/{author_id}’ is a get

method sending request to the author retrieval API. All of the author-id for each of the

respective lecturers are manually recorded using default author search bar. The

{author_id} was replaced with different id collected previously until all of the author_id

was retrieved.

query params

httpAccept  xsdistring
options: text/xml, application/xml.
application/json, application/rdf+xml

access_token xsd:string

insttoken xsd:string
apiKey xsd:string
reqld xsd:string
ver xsd:string
eid xsd:string
author id  xsdstring
view xsd:string

default: L16HT
Options: LIGHT, STANDARD, ENHANCED, METRICS.
ENTITLED

Override for HTTP header Accept, this represents the acceptable mime types for which the response can be generated.

Override for HTTP header Authorization, this contains the OAuth bearer access token, where the format of the field is "<token>" (where the token represent
presence of a bearer token implies the request will be executed against user-based entitlements

Override for HTTP header X-ELS-Insttoken, this rep a token. If provided. this key (in combination with ifs associated APIKey) is used to <
access content in this resource.

Override for HTTP header X-ELS-APIKey, this represents a unique application developer key providing access to resource

Override for HTTP header X-ELS-Reqld, this is a client-defined request identifier, which will be logged in all trace messages of the service. This identifier ¢
transaction in the service's message logs. Note that this should be a unique identifier for the client. and used to track a single transaction

Override for HTTP header X-ELS-ResourceVersion, this represents the version of the resource that should be received.

This represents the unique Electronic ID corresponding to a Scopus Author Profile. Multiple identifiers can be specified, delimited by commas

Note that either the eid or the author_id should be specified, but not both.

This represents the unique identifier corresponding to a Scopus Author Profile. Multiple identifiers can be specified, delimited by commas

Note that either the eid or the author_id should be specified, but not both.

This alias represents the list of elements that will be returned in the response.

The following chart shows the Author Retrieval Views

This alias represents the name of specific fields that should be returned. The list of fields include all of the fields returned in the response payload (see view)

Multiple fields can be specified, delimited by commas.

Figure 3.2.2.9: Query parameters in author retrieval documentation

Moving on to the query parameters for the URL, according to the code provided above,

the ‘field’ is one of the parameters provided in the Elsevier documentation. It is used to

represents the names of specific fields that should be returned, multiple fields are

allowed, just have to separate it using commas.

Settings
@ Proxy
don’t apply to VPN connections.

Use a proxy server
@ off

Address Port
192.168.201.9 8080

Use the proxy server except for addresses that start with the
following entries. Use semicolons () to separate entries.

Save

Figure 3.2.2.10: Proxy Configuration for Data Collection
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The data was collected inside this project supervisor’s room, the proxy IP address was
configured to 192.168.201.9 with port number 8080 along with LAN cable of UTAR
network connected to the laptop, this way the Scopus API recognised the connection to
the API as subscriber and then the requested data was returned and saved as JSON file.
Due to the data collection had to be done inside UTAR network, real-time data retrieval
from the Scopus database is unable to be done. Hence, the data must be saved down as
json file so that the data can be loaded into the dashboard with ease. This explains why
the code above using json.dumps to store all of the data returned from the server into a
file known as ‘scopus_author data’. There are several challenges during data collection
inside UTAR network, further details will be discussed in the implementation issues

and challenges.
Teaching Survey Data Collection

As individual lecturer evaluation analysis report is considered private and confidential,
the sample piece of data was provided by the supervisor of this project. One of the
future works of this project is to increase the quantity of the lecturer evaluation analysis

report and perform sentiment analysis.

The data comes in PDF format, it will have to convert into string format to be able to

perform sentiment analysis, this will be done later in data cleaning phase.
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Describe Data

Publication Data Describe

iy scopus_author_data_7102903278.json X

) Practical > {-} s_author_

{
{

"@status™: "f

"@_fa": "true

"coredata™: {
"document-count™:
"cited-by-count™:

1

I

"h-index™: "8"

"coauthor-count”: "50"

"preferred-name"”: |
“surname”: (D,
"given-name": (NG

} »
"affiliation-current™: {
"affiliation-name”: "Universiti Tunku Abdul Rahman™
1
J
¥

Figure 3.2.2.11: Sample uncleaned data

As Scopus is a paid subscription citation database, the data quality returned by the
Scopus API was not clean as expected, there are unnecessary metadata such as ‘@status’
and ‘(@_fa’ to be cleaned otherwise the data structure of the data would not fit into data
frame. The attributes required was document-count, cited-by-count,

h-index, co-author-count, surname and given-name, several columns of attributes
would still need to be added to make the data meaningful such as faculty, department
and gender. There is no need to show python commands like ‘df.describe()’ or
‘df.info()’, because the result is meaningless and would not help in understanding the
data better. Besides, all of the data collected is separated individually and not
consolidated in one JSON file, efforts on merging all the data will be done in the Data

Preparation phase.

Teaching Survey Data Describe

: | #textract is a package that reads any file format and converts to bytes for text analysis
import textract
from string import punctuation
#The text is in bytes form
text = textract.process("C:/Users/User/Documents/TeachingSurvey Prob.pdf™)

text= text.decode(encoding="utf-8") #Convert bytes to string format

text

Figure 3.2.2.12: Teaching Survey Data bytes form (Data is Confidential)
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In order to show the teaching survey data, textract a python package was used to read
and convert the contents into bytes form, it is applicable to any documents in any format,
the package is commonly used with the purpose to detect any useful information that is
hidden inside Word documents, PowerPoint presenations, PDF, the content might be
valueable for further textual analysis and visualization. The bytes form content is then
converted to string format in order to print out to the jupyter notebook.

Explore Data

Data Exploration on Publication Data

In [10]: df = pd.read_json (r'C:/Users/User/Anaconda3/Scripts/ScopusApi/elsapy-master/FCI (faculty of creative industries)/Department of ¢

df
>

author-retrieval-response

0 [@status" 'found’,'@_fa": 'true’, ‘coredata

Figure 3.2.2.13: Publication Data Messy Format

The data is unable to be read into data frame, since it involves a lot of unnecessary
attribute and the JSON syntax is out of shape, the pandas data frame can only show
what is under author-retrieval-response, data cleaning has to be made in order to explore
the data properly.

Data Exploration on Teaching Survey Data

The teaching survey requires sentiment analysis to come up with new column of data.

Hence, without data cleaning, the data is unable to be explored.

Verifying Data Quality

Data Quality of Publication Data

The data quality of publication data is considered above average since it does not
involve empty data or missing values but only data refactoring is required since the
structure of data is unorganized. The data attributes required for this project is available
inside all of the individual academic staff data, which are document-count, cited-by-
count, citations-count, h-index, co-author-count, surname, given-name. The problem of
this data is that does not have columns like faculty, department and gender which is
crucial in applying filter later in dashboard development, this could be resolved later in
data cleaning stage.
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Data Quality of Teaching Survey Data

Since the teaching survey data is all textual, additional columns of data have to be
created using sentiment analysis and data cleaning in order to be able to plot the data to
dashboard, which is also a part of data cleaning phase.

3.2.3 Data preparation

fisual Paradigm Online Diagrams [Express Edition
Data
I Preparation | N\
Select o Clean
Data i Data
Y
Integrate Construct
Data Data
Format
Data
\ Visual Paradigm Online Diagrams Express Ed J)

Figure 3.2.3.1: Data Preparation

This phase prepares the data set for the modelling tool and includes data transformation,
feature construction, outlier removal, missing data fulfilment and incomplete instances
removal. However, this project does not involve data modelling, once the data is

cleaned it will be able to plot to dashboard which is the deployment stage.
Select Data
Publication Data Selection

The attributes selected from Scopus publication data to be used for dashboard
development are document-count, cited-by-count, citations-count, h-index, co-author-
count, surname, given-name, which already chosen during the data collection phase,

whereby 7 attributes are chosen from the author retrieval view. The reason these 7 data
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was chosen is because it is able to show the individual publication performance of an

academic staff, the average performance of a department, faculty and a whole campus.
Teaching Survey Data Selection

The data of teaching survey is restricted to collect only comments given by the students
in the individual lecturer evaluation report. The reason the comments section is chosen
is to match the objective of this project, perform sentiment analysis on the student

feedback in teaching survey.
Clean Data

Cleaning Publication Data

Before the development of dashboard and plotting of the graphs, the data have

to be cleaned in order to fit inside Pandas Data Frame.

df = pd.read_json (r'C:/Users/User/Documents/UTAR STUFFS/Artificial Intelligence (Python)/Practical/scopus_author_data merged unc

df
»

author-retrieval-response

{@status': 'found', '@_fa": 'true’, 'coredata..
{'@status” 'found', '@_fa": true’, 'coredata..
{@status" 'found’, ‘@_fa" "true’, 'coredata..
{@status” 'found', ‘@_fa": true’, 'coredata..
{@status” 'found’, ‘@_fa" "true’, 'coredata..

{@status' 'found', '@_fa" true’, 'coredata .

L e -

{@status” 'found’, ‘@_fa" ‘true’, 'coredata..

Figure 3.2.3.2: Merged Unclean Publication Data of UTAR academic staff

The figure above shows the uncleaned and merged collected data which does not fit
inside a data frame due to unwanted metadata and the data structure of the JSON file is
incompatible. Generally, the JSON file only allows two data structures which is objects
and arrays. Rearrangement of data structure will be done in this phase. Objects are
enclosed in braces ({ } ), the attribute name and value pair are separated by a comma,
the attribute name and value are separated by a colon ( : ) in a middle. Arrays are
enclosed in brackets ( [ ] ) and the values are separated by a comma, using the
information above, the data was restructured and refactored to a version whereby it is
readable using pandas data frame. All of the 7 attributes were collected from Scopus
Author Retrieval API. The data structure of JSON was cleaned using Visual Studio
Code, since python codes unable to make changes and then add a new open bracket or

braces.
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There are two new attributes being added to the original data, department, faculty and
gender, this is because the data will involve every faculty in Universiti Tunku Abdul
Rahman, the three new attribute is important to differentiate and compare the
performance between faculties. The department attribute is used to classify different
academic staff into groups, not just comparing the performance between faculties, it

can be made to compare between inter-department.

{-} mainAuthorDataCleaned.json ..\fyp

sster > fyp-te

"document-count™:

"8
“faculty”:

"gender”:
"affiliation-name": *

"document-count”:
"cited-b

Figure 3.2.3.3: Cleaned data with added attributes
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In [12]: dimport json
import pandas as pd

dataFrame = pd.read_csv("C:/Users/User/Anaconda3/Scripts/ScopusApi/elsapy-master/dash-utar-dashboard/data/mainAuthorDataCleaned.¢
dataFrame.tail()

#dff = df.groupby([ 'department’]).mean()

#dff
4
out[12]:
docu?:;:; mecd.;:x; clmg:::; ind:; °°a'::::r:; surname  given-name  faculty department gender affiliation-name
459 2 4 50 2 3 Goh KaiWay CFSKPR  DSEKPR  male SIEELUTLI
Rahman
460 3 14 150 3 5 Ho WaiYew CFSKPR  DSEKPR  male Uriversiul Tuniu Abdul
Rahman
461 3 69 69.0 1 5 Tan Lee Siew CFSKPR  DSEKPR female et Abdu
Rahman
462 5 26 26.0 3 5 Kan Donica Pei CFSSGL DSESGL  female Universiti Tunku Abdul
Xin Rahman
463 3 2 30 1 11 Tan  ChunYuan CFSSGL  DSESGL  male S OReEulimi bt

Rahman

Figure 3.2.3.4: Cleaned data inside data frame ready for dashboard

After all the data was refactored and free from unwanted attributes, it is now ready for
data visualization in dashboard development, especially the filter option in dashboard
heavily relies on the attribute of the data. Since this is a citation data, the data is not
suitable to go through data modelling, it is unable to predict how much a person will

publish a research paper.

Cleaning Teaching Survey Data

In [8]: #textract is a package that reads any file format and converts to bytes for text analysis
import textract
from string import punctuation
#The text is in bytes form
text = textract.process("C:/Users/User/Documents/TeachingSurvey Prob.pdf")

text= text.decode(encoding="utf-8") #Convert bytes to string format

text=text.strip()
text=re.sub("\n","",text)
text=re.sub("\r","",text)
text=re.sub(r'\b\d+\b', "', # from string

text=re.sub(r"\ , "', text).strip() #Remove words that contain numbers
text=re.sub(r'"(- (2:\.\d+)?)"", r"\1", text)

text=re.sub(r'[~\w\s]'," ',

sentences = re.split(r' *[\.\2!]J[\""\)\]]* *', text) #Form sentences
sentences
studentFeedback= json.dumps(sentences)

with open("feedbackData.json", "w") as write_file:
json.dump(sentences, write_file)

Figure 3.2.3.5: Cleaned teaching survey data (Data is Confidential)

The teaching survey data was cleaned using python in Jupyter Notebook. The data
quality issues of this teaching survey data mentioned in Section 3.2.2 will be solved in
this phase. The code was converted to string and applying regular expressions to
remove all the unwanted values from the string which includes \n, \r, numbers, numbers

between words and all of the symbols inside the string.
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Construct Data
Constructing Publication Data

The publication data is already having enough attributes once it is cleaned and added

with 3 new columns, would not need any more derived attributes.

Constructing Teaching Survey Data

In [5]: df = pd.read_json("C:/Users/User/Documents/UTAR STUFFS/Artificial Intelligence (Python)/Practical/feedbackData.json")
def getSubjectivity(text):
return TextBlob(text).sentiment.subjectivity

def getPolarity(text):
return TextBlob(text).sentiment.polarity

df['subjectivity'] = df['StudentFeedback’].apply(getSubjectivity)
df['Polarity’'] = df['StudentFeedback’].apply(getPolarity)

df
out[5]:

StudentFeedback Subjectivity  Polarity

0 really like the way you teach sir 0.200000 0.200000

1 I'll try my best to score sir 0.300000 1.000000

2 Thank you sir 0.000000 0.000000

3 666 hope you get your bonus 0.000000 0.000000

4 Tutorial are able understand than lecture 0.625000 0.500000

5 thanks for the fun lectures and the demos on h 0.233333  0.233333

6 The experiments were greattoo, since | prefer ... 0.750000 0.625000

7 The experiments show me how amazing the formul... 0.900000 0.600000

8 It feels magical is a good lecturer who puts 0.800000 0.600000

9 suggest more explanation in lecture 0.500000 0.500000
10 He can improvise his lecture notes a bit by ad.. 0.437500 0.281250
1" a good lecturer to teach on this subject, hope 0.420000 0.140000
12 ways to help students to achieve better 0.500000 0.500000

L
Es

D des basic leaming skills 1o encaurage st 0250000 00682800

Figure 3.2.3.6: Constructing teaching survey data new column

There are two functions that integrate TextBlob library to perform sentiment analysis
on the student feedback collected and cleaned earlier. The getSubjectivity function
utilises TextBlob and return the subjectivity value and then it is saved as a new column
name known as Subjectivity, same goes to the getPolarity function which is also
returning a polarity value and then derived a new attribute known as Polarity.
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In [1@]: #Create a function to compute the negative, neutral and positive analysis

def getAnalysis(score):

if s

core < O:
return 'Negative'

elif score ==

return 'Neutral’

else:

return 'Positive’

df['TextAnalysis'] = df['Polarity'].apply(getAnalysis)

df
out[10]:

StudentFeedback Subj ity Polarity TextAnalysis

0 really like the way you teach sir 0.200000 0.200000 Positive

1 I'll try my best to score sir 0.300000 1.000000 Positive

2 Thank you sir 0.000000 0.000000 Neutral

3 666 hope you get your bonus 0.000000 0.000000 Neutral

4 Tutorial are able understand than lecture 0.625000 0.500000 Positive

5 thanks for the fun lectures and the demos on h 0.233333  0.233333 Positive

6 The experiments were greattoo, since | prefer ... 0.750000 0.625000 Positive

7 The experiments show me how amazing the formul... 0.900000 0.600000 Positive

8 It feels magical is a good lecturer who puts ... 0.800000 0.600000 Positive

9 suggest more explanation in lecture 0.500000 0.500000 Positive
10 He can improvise his lecture notes a bit by ad... 0.437500 0.281250 Positive
" a good lecturer to teach on this subject, hope. 0.420000 0.140000 Positive
12 ways to help students to achieve better 0.500000 0.500000 Positive
13 Provides basic learning skills to encourage st.. 0.250000 -0.062500 Negative
14 Take note of student's performance statistically 0.000000 0.000000 Neutral

Figure 3.2.3.7: Constructing teaching survey data another new column

Another function was created to sort the data into a new column whereby when the

polarity value is lesser than zero, it will be a negative statement, zero is neutral and

more than zero is positive

BCS (Hons) Computer Science

statement.

Faculty of Information and Communication Technology (Kampar Campus), UTAR.
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3.2.4 Modelling
Visual Paradigm Online Diagrams [EXpress Edition |
Modelin
- - | A
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odeing e
Techniques
A 4
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AN Visual Paradigm Online Diagrams Express Ed )

Figure 3.2.4.1: Modelling

The publication data is not suitable to be used in data modelling. The reason is that it is
unable to correctly predict how often a person or a university decide to publish a paper,
the research might take months to a few years to complete, so there will be no modelling

for publication data, it is ready to be used in deployment of dashboard.

The teaching survey data is able be used in data modelling. However, there is only one
sample teaching survey provided because this teaching survey data is private and
confidential, it is not easy to retrieve the data if it was not provided by the supervisor
of this project. Hence, insufficient data to perform machine learning since it involves
to split the data into training set and testing set. This phase will be the future work of
this project, the collection of data will be the new challenges for the future work and
most importantly both publication and teaching survey data can only be viewed by the
board of executives of UTAR only, to assist them to make better decision for the

university and help to increase the ranking of UTAR.
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3.2.5 Evaluation

afadigm Online Diagrams Expigss Edition

~—— Evaluation —
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Figure 3.2.5.1: Evaluation

Evaluate Results

This phase is supposed to evaluate the results from the modelling stage, since the project
currently still does not involve modelling, the future work in expanding the teaching
survey data will certainly involve data modelling. The results of publication data and

teaching survey data after data cleaning is eligible for dashboard deployment.
Review Process

The process from business understanding up to modelling are checked regularly, there

are no essential elements that has been overlooked.
Determine Next Steps

All of the findings are now ready to be deployed to the dashboard, the data will be
uploaded to github in order to avoid retrieving data locally, as it could cause failure in
deployment of the dashboard.
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3.2.6 Deployment

Visual Paradigm Online Diagrams [EXpress Ediion |
Deployment
- ploy I ™\
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Figure 3.2.6.1: Deployment

Plan Deployment

Plotly Dash recommends the user to deploy all of the works to Heroku, a web

application works similar than of github. Here are the steps to deploy the app to Heroku.

1. Sign up for an account on Heroku

2. Give your app a name

3. Installing Heroku CLI in your computer

4. Under your main app.py file, adding this line of code “server= app.server” under

the “app=dash.Dash(__name )”.

o

Open Anaconda Prompt, cd into the project folder
6. Pip install all of the library with specific version which already include inside

the requirements.txt file
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File Edit Format View

Brotli==1.0.7
certifi==2020.6.20

Help

click==7.1.2
cycler==0.10.0
dash==1.14.0

dash-bootstrap-components==0.10.5
dash-core-components==1.10.2
dash-html-components==1.0.3
dash-renderer==1.6.0
dash-table==4.9.0

Flask==1.1.2
Flask-Compress==1.5.0
Flask-Login==0.4.1
Flask-SQLAlchemy==2.4.3
future==0.18.2

gunicorn==20.0.4

imageio==2.6.1
itsdangerous==1.1.0
Jinja2==2.11.2
kiwisolver==1.
MarkupSafe==1.
matplotlib==3.
numpy==1.19.1
pandas==0.25.3
Pillow==7.2.0
plotly==4.9.0
pyparsing==2.4.7
python-dateutil==2.8.1
pytz==2020.1
retrying==1.3.3
six==1.15.0
SQLAlchemy==1.
Werkzeug==1.0.
wordcloud==1.8.0

2.
.
3.

)

3.19
1

Figure 3.2.6.2: requirements.txt

7. Create .gitignore file inside the project folder and then add 4 separate lines of

venv *.pyc .env .DS_Store

.gitignore ..\fyp

®) ScopusApi >

elsapy-master

venv

*.pyc
.env
.DS_Store

Figure 3.2.6.3: gitignore

8. Create a Profile inside the same folder and add this line

“web: gunicorn wsgi:

BCS (Hons) Computer Science

application --preload --workers=3"
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Procfile ..\fyp-teachingcitationsdashboard X .gitignore

ScopusApi > elsapy-master > fyp-teachingcitationsdashboard > Procfile

web: gunicorn wsgi:application --preload --workers=3

Figure 3.2.6.4: Procfile

9. Create requirements. Go back to anaconda prompt, cd to project folder and type
the command ‘pip freeze > requirements.txt.

10. Use the command heroku login to your account

11. Type git init

12. type git add . to add all of your files

13. git commit -am “your commit message”

14. Finally, git push heroku master

venv) (base) C:\Users\User\Anaconda3\Scripts\ScopusApi\elsapy-master\fyp-teachingcitationsdashboard>git push heroku mas

er

numerating objects:

ounting objects: 1 .
4 threads

bytes | 302.00 KiB/s, done.
elta @), pack-reused 0
files... done.
: Building source:

emote: > Python app detected
emote: -----> No change in requirements detected, install

emote: -----> Installing pip .1, setuptools 47.1.1 and wheel 0.34.2

> Installing requirements with pip
> Discovering process types
Procfile declares types -> web
emote:
emote: Compress
Done: 162.
> Launching...
sed v26
fyp-teachingcitationsdashboard.herokuapp.com/ deployed to Heroku
ifying deploy... done.

//git.heroku.com/fyp- ingcitationsdashboard.git
3989. .47bc296 master -> master

Figure 3.2.6.5: Heroku Deployment

Judging by the looks of it, it seems like the dashboard was successfully deployed to

heroku. However, there are dependencies issue. Dash is rejecting Flask related attribute.
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Figure 3.2.6.6: Heroku Log Error

Despite the attribute login_manager exists inside the code, the error does not make
sense, causing the dashboard unable to login to the main dashboard, it is only able to

see the login part.

UT R UNIVERSITI TUNKU ABDUL RAHMAN

DASHBOARD LOGIN

Figure 3.2.6.7: Heroku Dashboard

Hence, ngrok deployment method was used as backup plan, it is able to bring local host
connection to the internet, since it is free version, the service is limited to 40
connections per minute and having time limit before the session expires, to increase the
connections will have to subscribe a paid hosting plan. Since it is only used for

demonstration, free version would be sufficient.

56
BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.



CHAPTER 3: SYSTEM DESIGN

(Ctrl+C to quit)

8 minutes

k.io -> http
ok.io -> http:

A A AAAAAA A A

Figure 3.2.6.8: ngrok deploy

283560f0f531.ngrok io/utarDashboard o % © ®

Filter by Category : 171.96 464 25.00 16.43

® Document Count © Total Citations ® Cited By Count UTAR Average Citations UTAR Total Staffs UTAR Highest H-Index UTAR Average Publications
® H-Index ® Co-Author Count

Filter by faculty:
® All © Kampar ® Sungai Long ® Customise Top TotalCitations Lecturers
LastName  FirstName TotalCitations faculty department

Boo @ Mooi Nem Yun @ Nam Ying 2904 FMHS DOPM

Wong Hann Ling 2493 FSc DBS

Filter by Department:
® FAS @ FBF @ FICT O FEGT @ FSc @ CFSKPR @ ICSKPR Tan Kok Tat 2159

Bashir Mohammed 1880

Sin Jin Chung 1819
WHAT IS 'DCS'?
Lam Sze Mun 1815

Academic Staff TotalCitations by
['FAS', 'FBF', 'FEGT', 'FICT', 'FSc’, 'CFSKPR', 'ICSKPR']
Faculty

Figure 3.2.6.9: ngrok dashboard

As you can see, the dashboard was successfully logged in using the ngrok hosting.
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Plan Monitoring and Maintenance

The dashboard performance heavily relies on the hosting service provider, if there is
too much connection or the hosting service is under maintenance, the dashboard might

be temporarily unavailable.
Produce Final Report and Review Project

As a result, a dashboard that monitors academic staff in teachings and citations is
developed and report is being written. The data collection for this project is relatively
tedious, since it requires subscriber IP address, it is best the dashboard is able to
implement within UTAR, then the dashboard is able to be done in real-time, since it is

always inside UTAR network and available to the management board of the university.
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CHAPTER 4 SYSTEM ARCHITECTURE & TESTING
4.1 Use Case Design

Visual Paradigm Online Diagrams Express Edition

UTAR Board of Management

e Diagrams Express Edition

Figure 4.1.1: Academic Staff Teaching and Citation Dashboard Use Case Diagram

The use case diagram above showing how UTAR board of management interact with
the dashboard. The management would able to login to the system, applying filter on
the dashboard, view publication data and teaching survey. The admin will create new

user, delete existing user and show existing user, which controls the amount of people
having access to this dashboard.
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4.2 Use Case Description

Use Case ID uCo001 Version 1.0

Use Case Login to the Dashboard

Aim To gain access to the dashboard layout

Actor UTAR Board of Management

Trigger UTAR Board of Management log in to the dashboard using

username and password and able to view dashboard layout.

Precondition

Admin must create a username and password for the board of

management

Main Flow

Admin create a new user with username and password

The board of management enters the username and

password

The board of management presses login button or enter

The system will return the dashboard layout and display.

Alternative Flow

2.1 Fails to log into dashboard and return to Login Page

Author

Brian Ng Yao Sheng

Table 4.2.1 Use Case Diagram UC001

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
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provided on the dashboard

Use Case ID UC002 Version 1.0

Use Case Applying filters provided on the dashboard

Aim To view graphs generated with different type of data

Actor UTAR Board of Management

Trigger UTAR Board of Management uses the radio button or dropdown

Precondition

UTAR Board of Management will have to logged

successfully into the dashboard.

in

Main Flow

1. The management clicks on the buttons or dropdown

provided.

2. The system filters the data, plots the graph and then

return the graph to the user

Alternative Flow

Author

Brian Ng Yao Sheng

Table 4.2.2 Use Case Diagram UC002

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
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teaching survey dashboard

Use Case ID uC003 Version 1.0

Use Case Viewing teaching survey data dashboard

Aim To view teaching survey data dashboard

Actor UTAR Board of Management

Trigger UTAR Board of Management uses the link on the header to view

Precondition

UTAR

Board of Management will

successfully into the dashboard.

have to logged in

Main Flow

The management clicks on the link on the header

provided.

The system returns the teaching survey dashboard to the

management.

The management will able to interact with the dashboard

Alternative Flow

Author

Brian Ng Yao Sheng

Table 4.2.3 Use Case Diagram UC003

BCS (Hons) Computer Science
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
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Use Case ID UC004 Version 1.0

Use Case Viewing publication data dashboard

Aim To view publication data dashboard

Actor UTAR Board of Management

Trigger UTAR Board of Management will see publication data

dashboard after login to the dashboard

Precondition UTAR Board of Management will have to logged in

successfully into the dashboard.

Main Flow 1. The management login to the dashboard
2. The system returns the publication dashboard to the
management.

3. The management able to interact with the dashboard

Alternative Flow

Author Brian Ng Yao Sheng

Table 4.2.4 Use Case Diagram UC004
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Use Case ID UC005 Version 1.0

Use Case Creating new user to access to the dashboard

Aim To control the amount of people that allowed to access the
dashboard

Actor Admin

Trigger Admin uses the jupyter notebook file provided known as

add_remove_users.ipynb, calling the add_user function, parsing

in values

Precondition

The add_user() function is developed inside user_mgt.py and

connection made to the SQLIlite database file.

Main Flow

1. Admin opens the jupyter notebook file
2. Admin uses add_user() function and types in 3
parameters, username, email and password

3. The system adds the new user into the users.db file

Alternative Flow

2.1 The username is used, return error.

Author

Brian Ng Yao Sheng

Table 4.2.5 Use Case Diagram UC005
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Use Case ID UC006 Version 1.0

Use Case Deleting an existing user from the database

Aim To control the amount of people that allowed to access the
dashboard

Actor Admin

Trigger Admin uses the jupyter notebook file provided known as

add_remove_users.ipynb, calling the del_user function, parsing

in values

Precondition

The del_user() function is developed inside user_mgt.py and

connection made to the SQLIlite database file.

Main Flow

1. Admin opens the jupyter notebook file

2. Admin uses del_user() function and types in the existing
username

3. The system deletes the existing user from the users.db
file

Alternative Flow

2.1 The username does not exist, return error.

Author

Brian Ng Yao Sheng

Table 4.2.6 Use Case Diagram UC006
65
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Use Case ID ucCoo7 Version 1.0

Use Case Show all of the user registered in the database

Aim To control the amount of people that allowed to access the
dashboard

Actor Admin

Trigger Admin uses the jupyter notebook file provided known as

add_remove_users.ipynb, calling the show_users function,

parsing in values

Precondition

The show_users() function is developed inside user_mgt.py and

connection made to the SQLIlite database file.

Main Flow

1. Admin opens the jupyter notebook file
2. Admin uses show_users() function and types in the

existing username

Alternative Flow

Author

Brian Ng Yao Sheng

Table 4.2.7 Use Case Diagram UCO007
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4.3 Sequence Diagram
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Figure 4.3.1: Teaching and Citations Dashboard Sequence Diagram
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4.4 Timeline
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Figure 4.4.1: FYP1 & FYP2 Timeline Gantt Chart
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4.5 Use Case Testing

UCco001
Login to
the dashboard

Input Expected Output | Actual Output | Result
User entered | User is able to see | User is able to | Passed
valid the valid username | see the valid
username they entered username they

entered
User entered | User is unable to | User is unable to | Passed
valid see the hashed | see the hashed
password password form password form
User entered | User is able to see | User is able to | Passed
valid the main dashboard | see the main
username or | layout dashboard
password layout
and pressed
login button
User entered | User failed to login | User failed to | Passed
invalid into the dashboard | login into the
username or | and remains at the | dashboard and
password Login Page remains at the
and pressed Login Page
login button

Table 4.5.1 Use Case Testing UC001
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Input Expected Output | Actual Output | Result
User User is able to see | User is able to Passed
chooses the dashboard see the
document return all the values | dashboard return
count button | of document count | all the values of
document count
User User is able to see | User is able to Passed
chooses total | the dashboard see the
citations return all the values | dashboard return
button of total citations all the values of
total citations
User User is able to see | User is able to Passed
chooses the dashboard see the
cited return all the values | dashboard return
by count | of cited by count all the values of
button cited by count
User User is able to see | User is able to Passed
chooses the dashboard see the
h-index return all the values | dashboard return
button of h-index all the values of
h-index
User User is able to see | User is able to Passed
chooses the dashboard see the
UC002 Co-author | return all the values | dashboard return
Applying count button | of co-author count | all the values of
filters co-author count
provided on
the dashboard | User choose | User is able to see | User is able to Passed
the all button | the dashboard see the
in faculty return all the values | dashboard return
of all faculty, the all the values of
dropdown menu is | all faculty, the
updated with all dropdown menu
faculty and the is updated with
radio button is all faculty and
updated under the radio button
department filter is updated under
department filter
User choose | User is able to see | User is able to Passed
the Kampar | the dashboard see the
button in | return all the values | dashboard return
faculty of kampar faculty, | all the values of
the dropdown kampar faculty,
menu is updated the dropdown
with kampar menu is updated
faculty and the with kampar
radio button is faculty and the
updated under radio button is
department filter
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updated under
department filter

User choose | User is able to see | User is able to Passed
the Sungai | the dashboard see the
Long button | return all the values | dashboard return
in faculty of Sungai Long all the values of
faculty, the Sungai Long
dropdown menu is | faculty, the
updated with dropdown menu
Sungai Long is updated with
faculty and the Sungai Long
radio button is faculty and the
updated under radio button is
department filter updated under
department filter
User choose | User will be able to | User will be Passed
the see the dropdown able to see the
Customise menu is empty, dropdown menu
button in | user have to choose | is empty, user
faculty the faculty, the have to choose
radio button under | the faculty, the
department filter radio button
will be empty, under
dashboard is empty | department filter
will be empty,
dashboard is
tmpty
User  uses | User will be able to | User will be Passed
the add multiple able to add
dropdown faculty and the multiple faculty
under dashboard will and the
faculty filter | updated dashboard will
accordingly updated
accordingly
User  uses | User will be able to | User will be Passed
the add multiple able to add
dropdown department and the | multiple
under dashboard will department and
department | updated the dashboard
filter accordingly will updated
accordingly

Table 4.5.2 Use Case Testing UC002
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Input Expected Output | Actual Output | Result
User clicked | User is redirected to | User is | Passed
the teaching | teaching survey | redirected to
survey link | dashboard teaching survey
at the header dashboard
section
User hovers | User is able to see | User is able to | Passed
overadata |the data values of | see the data
the particular | values of the
attribute particular
attribute
ucCo03 User clicks | User is able to see | User is able to | Passed
Viewing the | the zoom in | the enlarged or | see the enlarged
teaching or zoom out | minimized graph | or  minimized
survey function at graph
dashboard the graph
User clicks | User is able to | User is able to | Passed
the camera | download the plot | download the
icon at the | as png file plot as png file
graph
Table 4.5.3 Use Case Testing UC003
72



CHAPTER 4: SYSTEM ARCHITECTURE & TESTING

Input Expected Output | Actual Output | Result
User hovers | User is able to see | User is able to | Passed
overadata |the data values of | see the data
the particular | values of the
attribute particular
attribute
User clicks | User is able to see | User is able to | Passed
the zoom in | the enlarged or | see the enlarged
or zoom out | minimized graph or  minimized
function at graph
uCo004 the graph
Viewing the
publication
data dashboard
User clicks | User is able to | User is able to | Passed
the camera | download the plot | download the
icon at the | as png file plot as png file
graph
Table 4.5.4 Use Case Testing UC004
Input Expected Output | Actual Output | Result
Admin User is able to login | User is able to | Passed
UCo005 enters to the dashboard login to the
Creating new | username, dashboard
user to access | email and
the dashboard | password to
add_user()
function
Table 4.5.5 Use Case Testing UC005
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user registered
in the database

dashboard is shown

the dashboard is
shown

Input Expected Output | Actual Output | Result
Admin The deleted user is | The deleted user | Passed
uCo006 enters unable to login to | isunable to login
Delete an | username, the dashboard to the dashboard
existing user | del_user()
from the | function
database
Table 4.5.6 Use Case Testing UC006
Input Expected Output | Actual Output | Result
Admin uses | All of the existing | All  of  the | Passed
ucCoo07 show_users() | users that can | existing  users
Show all the | function access the | that can access

Table 4.5.7 Use Case Testing UC007
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4.6 Tools to Use

Visual Studio Code

A powerful source-code editor that supports a library of languages including HTML,
Python, CSS, Javascript, JSON, etc. It a very versatile code editor and compatible
with Anaconda Prompt which is the main environment used for this project. Besides,
the code snippets and syntax highlighting ease up debugging process and simplifies
code refactoring. In this project, the coding for collection of data and development of
dashboard was done using Visual Studio Code, the code was executed using the

terminal inside visual studio code.

Plotly Dash

Dash is an open source Python and R framework for creating responsive, web-based
analytic application especially data science projects. All of the applications are able to
run web servers locally using Flask and communicating JSON packets over HTTP
requests. All of the user interface in this project is developed using dash core
components including graphs, it is very similar to HTML but with a dcc or html in
front of the coding. Every aesthetic element is of the app is fully customizable with

the help of CSS, thus it is very suitable for this project.

Anaconda

Anaconda is a free and open-source distribution of the Python and R programming
languages used for scientific computing including data science, it serves as a package
management which includes Anaconda Navigator serves as the GUI of the system.
Anaconda prompt, jupyter notebook and visual studio code provided in anaconda are
the main tools used for this project, the project environment was creating using
anaconda prompt with the help of PyPI. All of the dependencies required was installed

using Anaconda Prompt within the virtual environment created.
Jupyter Notebook

An open-source web application that supports multiple programming languages that
allows users to create interactive web application that contain visualizations, equations
code. For publication and citations data, most of the trial and error coding for applying

filter to the dashboard was performed in Jupyter Notebook before it was applied to the
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main code. The data preparation and cleaning of teaching survey data and sentiment
analysis was done in Jupyter Notebook, then it was saved as JSON file to be plotted

into graph in dashboard.
SQLAIchemy

A Python SQL toolkit and Objective Relational Mapper that allows the web or
application developers the flexibility of SQL, it is designed for high performance and
efficient database access, the SQL commands was adapted into simple Python based

language. The login user data database was created using SQLAIlchemy.
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5.1 Dashboard Overview

The user interface of this dashboard is divided into 3 pages, login page, publication
dashboard page and teaching survey dashboard page. The left side of the dashboard are
equipped with different kinds of filter such as filter by category, faculty, department.
There are 4 boxes showing the overall performance of all UTAR academic staff, the
first column displayed the average citation counts, followed by total number of staffs
having publication, highest h-index acquired and average publications published by
UTAR. There is another data table below showing all of the publication details of the
academic staff, users are allowed to apply filter to see different staff appearing at the
data table.

UT R UNIVERSITI TUNKU ABDUL RAHMAN

Filter by Category : 171.96 464 25.00 16.43
® Document Count © Total Citations ® Cited By Count
® H-Index ® Co-Author Count

UTAR Average Citations UTAR Total Staffs UTAR Highest H-Index UTAR Average Publications

Filter by faculty:

® All © Kampar ® Sungai Long ® Customise Top TotalCitations Lecturers

*|FAS | (X[ FBF| | * |FEGT || » | FICT||%|FSc| LastName FirstName TotalCitations faculty department

x CFSKPR | x ICSKPR
Boo @ Nem Yun @ Nam

Mooi Ying

2904 FMHS DOPM
Filter by Department:

® FAS O FBF ® FICT ® FEGT ® FSc ® CFSKPR
® ICSKPR Tan Kok Tat 2159

Wong Hann Ling 2493 FSc DBS

Bashir Mohammed 1880
x DOB x DOCA x DE| x| DOEN |x DOF

* DOM Jin Chung 1819

WHAT IS 'DCS'? B S S i S~ i S

Figure 5.1.1: User Interface of Dashboard
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5.2 Publication Dashboard Features

5.2.1 Login Page

UT. R UNIVERSITI TUNKU ABDUL RAHMAN UTAR STAFF DASHBOARD

DASHBOARD LOGIN

Figure 5.2.1.1: Login Page of Dashboard

The login page having interaction as well, if the username or password column is
selected, the login button is highted once the mouse is hover over the login button. The
dashboard is intended to assist the UTAR board of executives in making better
decisions by monitoring the teaching performance and publication performance of
academic staff, which in turn increasing the ranking of UTAR in Times Higher
Education. Hence, the dashboard is not made to be publicly accessible. SQL Injection
attack was performed on the login and it is proved does not work, so the security of the

data is guaranteed.

5.2.2 Bar Charts

There are 4 bar charts available, 2 involve, co-author, total citations and h-index. The
reason behind using bar charts to visualise the data is because bar charts are the best to
compare things between groups, especially performance between the academic staff.
All of the charts are equipped with user interactivity, despite the bar chart has been
allocated with a lot of space, the number of columns is still too much to fit in the bar
chart, users will have to use the zoom function and then using the pan function to move
through the bar chart to see how the individual academic staff fare in each of the

category of the data. Once the user is done with traversing the data, the auto-scale button
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automatically resizes the chart into default appearance. Besides, if the user hovers over
the data, it will display the exact value and the name of the academic staff which is very
convenient and centralised place to visualise staff data. Apart from that, user have the
option to download the plot as PNG.

Academic Staff TotalCitations by
['FAS', 'FBF', 'FEGT', 'FICT', 'FSc', 'CFSKPR', 'ICSKPR']
Faculty

Bueny 1nH

‘H'S olres R

Figure 5.2.2.1: Academic Staff with category by Faculty Bar Chart

Academic Staff TotalCitations by
['DOB’, 'DOCA’, 'DE’, 'DOEN’, 'DOF’, ‘DOM']
Department

Aeyepqy
MOH NOA

BuoA WL

Figure 5.2.2.2: Academic Staff with category by Department Bar Chart
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Average TotalCitations by Average TotalCitations by
['DOB', 'DOCA', 'DE', 'DOEN', 'DOF', 'DOM'] ['FAS', 'FBF', 'FEGT', 'FICT', 'FSc', 'CFSKPR', 'ICSKPR']
Department Faculty

300

FICT FAS FBF FEGT FSc  CFSKPR

Figure 5.2.2.3: Average category by Department and Faculty Bar Chart

5.2.3 Pie Chart

A simple pie chart that is interactive showing the number of male lecturers and female

lecturers according to the faculty filter applied.

Gender Composition of
['FAS', 'FBF', 'FEGT', 'FICT', 'FSc', 'CFSKPR', 'ICSKPR']

Faculty
¥
o
£o
<n
2
PR
&

Figure 5.2.3.1: Gender by faculty Pie Chart
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5.3 Teaching Survey Dashboard

Filter by Date : 0.49 0.32 76.7% 14.0% 9.3%
—> 10/25/2020 Average Review Average Percentage of Number of Negative Number of Neutral
Subjectivity Review Polarity Positive Feedback Feedback Feedback
Filter by Sentiment :
o |}

'ordCloud of Dr.Pradeep Student Survey

teach

Nature of student feedback

lecturehelp

~U ( p1lit

show

Thank

Counts

Figure 5.3.1: Top part of teaching survey dashboard

Sentiment Analysis of Teaching Survey

TextAnalysis
® Positive
® Neutral
® Negative

>
=2
>
=
O
(7]
—
o
3
0

Polarity

Figure 5.3.2: Bottom part of teaching survey dashboard
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There are 5 small boxes showing the average Subjectivity, average Polarity, percentage

of positive, negative and neutral feedbacks of that academic staff

Word Clouds is one of the low-cost alternatives to analysing text from student feedback
or customer feedback. Basically, word clouds generators work by splitting the text
down into component words and counting how frequent those words appear in the body
of the text. Next, the font size of the words is based on the frequency the word appears
inside the text, the more frequent the word appears, the larger the word is shown.
However, there is no word cloud component in Plotly Dash, so in order to show word
cloud in Plotly Dash, word cloud library is needed to import into the code, then convert
the word cloud result into image format, then display the word cloud using image
component. This way of analysing the teaching survey data is much better than the
conventional way whereby an individual evaluation report was generated with the
comments listed as rows of text without any sentiment analysis performed, which are

often ignored.

The bar chart simply shows the count of positive, neutral and negative student feedback,
the bar chart does have interactivity, users can hover over the bar chart to view more
details of the data.

The scatter plot shows the user clearly about the frequency of positive, neutral and
negative comments acquired by an academic staff, the zero value at the middle acts as
the trend line, left is negative, right is for positive.
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5.4 Implementation Issues and Challenges

5.4.1 FYP1 Challenges

One of the challenges for this project is to collect publication and citation data from
Scopus API. Despite the Scopus APl Documentation have stated that the API can only
accessed from IP address that have deemed as subscribers only, not every UTAR
network is truly accessible to the API. Initially, the first attempt of data retrieval was
done using UTAR public Wi-Fi, obviously the first attempt failed as the response from

the API was as figure below, the user was not authorised to retrieve the data.

requestor is not authorized to access the requested view or fields of the reso

Figure 5.4.1: Unauthorised access to API

The second attempt was done inside UTAR FYP lab, using the LAN cable provided by
the lab officer with the specific proxy IP and port. Unfortunately, it is still showing the
same error which is unauthorised access to the Scopus API, this is probably something
to do with the network organization of UTAR causing trouble to recognise the eligible
UTAR network, with the help of the supervisor of this project, the third attempt on data
collection was done inside Dr.Pradeep’s room using the LAN cable provided and

successfully retrieved the data after weeks of trying.

The reason it took about 3 weeks to perform data collection is because the data can only
be retrieved if and only if Dr.Pradeep is inside the office and there are 3 different
modules that is able to access to the Scopus API. The first module used was known as
‘elsapy’, the module only returns one data per attribute, not able to support multiple
attribute request, which is very time consuming to collect every lecturer data in FICT.
The next module is ‘pybliometrics’ which also another module that is not able to return
several attributes at a time. Finally, the request library from Python works and

successfully get the data required.

There were challenges to develop the callback function to increase the interactivity of
the whole data visualization using Plotly Dash, as the filter function fully relies on how
the callback function works, more trial and error development will be done to overcome

this issue.
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5.4.2 FYP2 Challenges

The fact that data collection has to be done inside the project supervisor’s room is still
a major problem in FYP2 due to COVID-19. Initially, before the announcement UTAR
does not allow students to come back to campus until official announcement was made
that students are allowed to enter the campus as early as week 4. After requests for
permission to enter UTAR was approved, all of the publication data which includes
every faculty of UTAR and teaching survey data was finally collected during Week 9,
since the data was collected late, it has become another challenge to clean and reformat
the data for graph plotting and the development of dashboard in short time, as the
submission of FYP report is Week 13. Against all odds, the dashboard was developed

with all the objectives achieved.
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CHAPTER 6: CONCLUSION

6.1 Project Review and Contributions

As mentioned earlier, publication, citation, teaching performance and research
influence are the 4 main pillars to bring a university to a higher ranking as it accounts
for 90% of the overall evaluation criteria in the Times Higher Education Ranking
System. This has brought up the main motivation of this project, whereby Malaysian
universities lacks of a university owned dashboard that monitors on publications and
citations published by their academic staff or post-graduate students. Instead, third party
sites like Google Scholar or Scopus were relied on to do the job. Besides, Scopus can
only check the publications of a particular author one at a time, a platform to view and
compare the performance of all of the university staff is required. Apart from that, the
UTAR annual research and development report involves merely graphs generated in
image form, does not have any interactivity and the comments in lecturer evaluation
report does not go through further analysis, just showing rows of comments. If a
university is able to grasp publication data, it would bring significant advantage. In
order to solve the problem above, a dashboard is the best solution as it is a centralised
platform that collects all publication data and teaching survey data into one place

without the need of third-party software or website.

In brief, the dashboard is developed using data retrieved from the Scopus API, and
stored as JSON file to be further cleaned and removing unwanted attributes along with
teaching survey data in PDF form, converted to string to perform data cleaning and then
perform sentiment analysis. Then, the user interface was created using Plotly Dash to

visualise the data collected.

6.2 Novelties

The novelty in this project is the development of a publication and teaching monitoring
dashboard for UTAR which is not widely adopted by Malaysian Universities, not even
Universiti Malaya which is also relying on annual report as well. Thus, it is about time
for UTAR to utilize and reap the benefits of implementing dashboard to monitor all of

the publication data and teaching survey.
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6.3 Future Work

There are a lot of potential in this project, the scope of teaching survey data can be
expanded to every academic staff of UTAR, but the dashboard is only for the dean of
respective faculty and board of management of UTAR since the data is considered to
be private and confidential. In addition, UTAR did not adopt a dashboard to monitor in
their publication monitoring and teaching survey, instead a static graph was shown in
the annual research & development report without any interactivity and the comments
given to a particular lecturer in teaching evaluation is often ignored and not analyzed.
Hence, this dashboard is the perfect solution to solve all the issues currently UTAR is

having.

Besides, the scope of the dashboard data can even expand broader, developing a
dashboard that is accessible to the public, as this was never done by Malaysian
Universities. For example, UTAR can start from developing a dashboard in admission

data, student demographics, degrees awarded to students etc.
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APPENDIX A: FINAL YEAR PROJECT SOURCE CODE (GITHUB)
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Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations
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Developing callback function that returns faculty value and department value accordingly

2. WORK TO BE DONE
Developing filter to the dashboard
Redesign the Ul of the dashboard

3. PROBLEMS ENCOUNTERED

The filter seems to having problems at the x-axis and still unable to enter UTAR for
data collection

4. SELF EVALUATION OF THE PROGRESS

Trying different ways in Jupyter notebook to find possible solution to solve the filter
problem
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Trimester, Year: Y3S3 Study week no.: 3

Student Name & ID: Brian Ng Yao Sheng 16ACB03597

Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations

1. WORK DONE
Developing filter to the dashboard
Redesign the Ul of the dashboard

2. WORK TO BE DONE
Redesign the code for returning graph

Connect to scopus API for all utar data

3. PROBLEMS ENCOUNTERED

There are 3 different graphs to be used in plotly dash, it seems like only dcc.graph is
working, unable to use plotly express and plotly graph objects

4. SELF EVALUATION OF THE PROGRESS

The data collection of teaching survey and publication data have to be done ASAP,
time is short.
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FINAL YEAR PROJECT BIWEEKLY REPORT
(Project I1)

Trimester, Year: Y3S3 Study week no.: 5

Student Name & ID: Brian Ng Yao Sheng 16ACB03597

Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations

1. WORK DONE

Redesign the code for returning graph

2. WORK TO BE DONE

Connect to scopus API for all utar data

Creating login page and backend for the dashboard
3. PROBLEMS ENCOUNTERED

Needs a database to store all of the username password and email

4. SELF EVALUATION OF THE PROGRESS

Requires to focus more on how SQLAIlchemy works
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Trimester, Year: Y3S3 Study week no.: 7

Student Name & ID: Brian Ng Yao Sheng 16ACB03597

Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations

1. WORK DONE
Creating login page and backend for the dashboard

2. WORK TO BE DONE

Data collection from the Scopus API

3. PROBLEMS ENCOUNTERED

The data have to be uploaded to github to avoid deployment issues

4. SELF EVALUATION OF THE PROGRESS

Start to study how deployment works and have to enter UTAR to collect data before
its too late
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Student Name & ID: Brian Ng Yao Sheng 16ACB03597

Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations

1. WORK DONE

Data collection of publication data and teaching survey data is done

The filter function is done, waiting to add in new data to give it a try

2. WORK TO BE DONE
Data cleaning on both publication data and teaching survey data

Plotting teaching survey data into graphs

3. PROBLEMS ENCOUNTERED

Wordcloud is not a component of dash

4. SELF EVALUATION OF THE PROGRESS

Data collection is quite late, have to hasten up the speed of data cleaning and integrate
into the dashboard
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Student Name & ID: Brian Ng Yao Sheng 16ACB03597

Supervisor: Dr. Pradeep Isawasan

Project Title: A Dashboard for Monitoring Academic Staff Teachings &
Citations
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The dashboard is now fully functional

2. WORK TO BE DONE

3. PROBLEMS ENCOUNTERED

4. SELF EVALUATION OF THE PROGRESS

The development of dashboard is done and deployed
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Since it is an annual report, all of the charts are gencrated and then uploaded as JPEG image,
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whole annual report chart lack of user interactivity. Besides, the poor choice of graph in
showing trend of data, the UTAR publication uses bar chart and did not account for the
standard deviation of the data. The uscrs can barely see the difference of small values like in
the year 2002 to 2006. Apart from that, UTAR uses the same design and same graph for the
past few years without changing other method, the only thing changed was the value of the
data. UTAR are advised to adopt data visualization tool to create interesting dashboards, there
are expensive tools such as Microsolt Power Bl or Tableau or UTAR can opt for free tools
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