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1.0 General Information

This section provides an overview of the application and the purpose for which it is intended.
1.1 Application Overview

CATalytics (Colleges and Tertiaries Analytics) 1s a visual analytics web tool which allows the exploration
and analysis of Times Higher Education (T'HE) World University Rankings. This application is a server-
based dashboard, with Web-based capabilities, that provides an interface for users to mteract and
manipulate to aid in important decision-making in their respective fields. This application operates on

KasyPHP DevServer 14.1 VC9.
1.2 Points of Contact

For informational or troubleshooting purposes, please do not hesitate to contact any of the authors:

Author E-mail Address

Albert Bingel albertb.2013@business.smu.edu.sg
Cornelia Tisandinia Larasati corneliatl. 201 3@accountancy.smu.edu.sg
Timothy Tan Swee Guang timothytan.2013@socsc.smu.edu.sg

1.3 Organisation of the Guide

The user’s manual consists of five sections: General Information, System Summary, Getting Started,
Using the System, and Reporting.

The General Information section explains in general terms the system and the purpose for which it 1s
mtended.

The Application Summary section provides a general overview of the system. The summary outlines the
uses of the system’s software requirements, system’s configuration, user access levels and system’s
behaviour in case of any contingencies.

The Getting Started section explains how to get CATalytics and run it on the device. The section presents
briefly system menu.

The Using the Application section provides a detailed description of application functions.

1.4 Acronyms and Abbreviations

Acronym/Abbreviation

PC Personal Computer

GUI Graphical User Interface - computer interface that allows users to mteract with a device
through graphical elements such as pictures and animations, as opposed to text-based
commands.

HTML | Hypertext Markup Language - a standardized system for tagging text files to achieve font,
colour, graphic, and hyperlink effects on World Wide Web pages

SVG Scalable Vector Graphics - an XMl-based vector image format for two-dimensional
graphics with support for interactivity and animation.

CSS Cascading Style Sheet - used by web pages to help keep information in the proper display
format.

DOM Document Object Model - platform and language-neutral interface that allows programs

and scripts to dynamically access and update the content, structure, and style of a document
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2.0 Applicatton Summary

This section provides a general overview of the application. The summary outlines the uses of the
application’s software requirements, application’s configuration, user access levels and application’s
behaviour in case of any contingencies.

2.1 System Configuration

CATalytics operates on PCs with Microsoft Windows, Mac OS X or Linux operating systems (ie.
Operating systems which use a GUI). The application requires connection to the Internet in order to
access the application from a server and to access embedded hyperlinks. The application can be used on
any major Internet browser.

2.2 Data Flows

SVG, HTML)5, and CSS standards are used to produce dynamic, interactive data visualizations in web
browsers using the 13.js libraries. D3.js aids in attaching data to DOM elements. CSS, HI'ML5 and/or
SVG then showcases this data and the data is then made interactive through the use of D3,js data-driven

transformations and transitions.
E HTML CXX JavaScript

D3.]S - Data Driven Documents

User
Interface

Figure 1: Overall low of data in the system
2.3 User Access Levels
Everyone with an internet connection can use the application.
2.4 Contingencies and Alternate Modes of Operation

In case there i1s no Internet connection available, data cannot be retrieved from the online server and the
visualisations will not be able to work.

An alternate mode of operation would be to save the application files on a local server (eg. EasyPHP
DevServer 14.1 VC9) and run it through the local server.

User Guide
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3.0 Getting Started

This section explains how to get CATalytics and run it on the PC and presents briefly system menu.
3.1 Accessing the Dashboard

The newest version currently available can be accessed from
http://www.arbowebforest.com/php/android/ArboWebForest.apk. Double-clicking on the
CATalytics.html file will bring users to the dashboard. No download 1s necessary. For offline viewing,
with limited capabilities, users can download the entire CATalytics folder and run it through their local
server, such as FasyPHP DevServer 14.1 VC9.

3.2 Application Dashboard

CATALYTICS 22 ot
California Institute of TEChnObgy Update: Refreshes the Glyph, Map and Ternary plot
California Institute of Technology v | overview. (For dropdown menu only)
[ Update | [ Reset Dashboard Drings the page back 1o defaut

Click here to find out more about this project.
1) Start by selecting a year followed by two universities.
2) Choose the universities by either clicking on the multiline graph below or selecting from the dropdown menu.

3) Adjust the world map and click to discover more about the university.

World Rank
—— —
100
566 — Glyph  Temnary Overview  Temary16  Temary15  Temary14  Temary13  Temary 12
= Glyph
—— ———— == S Features: The larger the area ofthe glyph, the higher the score of each performance indicator.
300 = = Click on the legend to view how the two universities' performance indicators rank against each other.
]
01 013 014 2015 2016

Figure 2 Main dashboard screen

CATalytics 1s a single-screen dashboard, which consists of 5 main elements - time series graphs, a global
map, star plots (glyphs), slope graphs and ternary plots. A dropdown menu is available for selection of 2
universities within a year. Lastly, users are able to find out more about the project by clicking on link
below the title of the webpage.

CATALYTICS

Click here to find cut more about this project.
1) Start by selecting a year followed by two universities,
2) Choose the universities by either clicking on the multiline graph below or selecting from the dropdown menu.

3) Adjust the weorld map and click to discover more about the university.

Figure 3 Link to project background

Users can refresh the dashboard by pressing F5 on the keyboard or by clicking Update Dashboard button
on the dashboard. Users can exit the dashboard by exiting the tab on the browser.
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4.0 Using the Application

This section provides a detailed description of application functions.

4.1 Time-series Graph

This visualisation can be used as a base filter for users to select which universities and which year users
would like to explore further. This selection will then be reflected on the global map, glyph and ternary
plots for comparison purposes and further insights.

Users can select the universities in 2 different methods:

1. By selecting the year from
the drop down menu and

World Rank University College Dublin

100

2. By selecting the year and
the universities from the
drop down menu

clicking on the respective w0 —————=— =—
line on the time-series — = = =
sraph — = —— =
grap 300 == 5 — =
400 =~ —
2012 2013 2014 2015 2016

2012 Mote:

Cﬂll‘Ulﬂl\)l fll-U’.c :Jr IUCI“]CIO;]V’ hd Updase: Q:‘"!t"ﬂ::‘rcl:vy)'\.‘md 'nhp :I'acmpcu.r

| Caromez it of Technology ¥ | el

University dornia, San Dego

University of California, Santa Barhara

Caorgia Institute of Technology

Paking Universily

University of Hong Kong

Universily of Califormia. Davis

University of Texas at Austin

Teinghua University
Wageningen Universily and Research Cenlar

Humboldt University of Berlin

University of Wisconsin-Macison

Brown Univessily

Awstrakan National Unnversity

Technical Lniversity of bunich

Ecola Mormale Supensura 14
Marvwang Technalogical University

University of Sydney

University of Manchester

University of Amsterdam o2
Hong Kong Liniversity of Science: and Technolony

Ternary 13

« | Resct Dashboard: Cloars e whola screen and
brings page sackia cefaut

Ternary 12

Upon selection of 2 specific universities within a year, 3 elements will change - the time series graph will
reflect only these 2 universities, the global map will update to show just the 2 universities selected and a
glyph will appear, displaying the 2 universities on the glyph. If method 1 is employed, this update is
automatic. If method 2 1s employed, users must click on the “Update” button for the updates to occur.
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2012~
CATALYTICS Massachusetts Institute of Technology

California Institute of Technology

Update || Reset Dashboard

Click here to find out more about this project.

Note:

Update: Refreshes the Glyph, Map and Temary plot
overview. (For dropdown meni ony )

Reset Dashboard: Clears the vhole screen and
brings the page back to default.

1) Start by selecting a year followed by two universties.
2) Choose the universities by either clicking on the multiline graph below or selecting from the dropdown menu.

3) Adjust the wiorld map and click to discover more about the university,

World Rank

100
150-]
Glyph  Temary Overview  Temary16  Temary15  Temary14  Temary 13 Ternary 12
Glyph
200+ q Features: The larger the area of the glyph, the higher the score of each performance indicator.
e Click on the legend to view haw the tio universities' performance indicators rank against each other.
1
w12 013 2014 w18 016 Citation Influence (30%}

University Names
100.0% W 2012 - Michigan State University
2012 - Ulm University

Research (30%, International Outiook (7.¢

Industry Income (2.5%) Leaming Environment (30%)

Figure 4 Upon selection of 2 universities

Users can hover over the data points in the time series graph to discover the rank of the particular
university in a particular year.

4.2 Global Map
‘Without any selection, the map will show all the data points (“pins”) of all umversities by default.

Upon selection of a universities (as mentioned above), the pins of the selected universities will remain on
the map while the unselected universities will not appear. As shown below, a tooltip with the university’s
name will appear if users hover over the pin on the map.

~ < B3
L oY >

= Y
| California Institute of Technology h

QT

https://www.google.com/search?q=California Institute of Technology

Figure 5 Hovering over global map data point

For more information on the university, users can click the pins on the map to be brought to a Google
search of the university.
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4.3 Star Plot (Glyph)
The “Glyph” tab will be selected by default.

Glyph Ternary Overview Ternary 16 Ternary 15 Ternary 14 Ternary 13 Ternary 12

Figure 6 Glyph tab

On the glyph, the higher the score of the respective performance indicator, the closer the data point is to
the outside axis. Hovering over one out of the two glyphs will bring forward the specific glyph and make
it clearer for the user to see.

Citation Influence (30%)
120.0%

University Names
M 2012 - Harvard University
M 2012 - University of Toronto

100.0%

Research (30%; International Outlook (7.5%)

Industry Income (2.5%) Learning Environment (30%)

Figure 7 Glyph

Clicking on the legend of the glyph will allow a slope graph to appear. The slope graph will reflect the
relative ranking of each performance indicator of a particular university to the other university selected.
Clicking the legend again will make the slope graph disappear.

Citation Influence (30%) Industry Income (2.5%) International Outlook (7.5%)

Ul ———— ] — Ui U1

Uz uz
/ UZ
u1
uz

Research (30%) Learning Envirenment (30%)

Figure 8 Slope graph
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4.4 Ternary Plot

Upon selection of any of the ternary plot tabs, a ternary plot wll replace the glyph.

20127 | .
CATALYTICS v California Institute of Technology v i
A VISUAL ANALYTICS TOOL FOR EXPLORING

Update: Refreshes the Glyph, Map and Temary plot
| overview. (For dropdovn menu only

F California Institute of Technology v
AND ANALYSING UNIVERSITY RANKINGS Updaie ][ Reset Dashboard] Feet Dashbourd: et h e scren and

Click here to find out more about this project.
1) Start by selecting a year folloved by two universities.
2) Choose the universities by either clicking on the multiline graph below or selecting from the dropdovn menu.

3) Adjust the world map and click to discover more about the university.

World Rank

Glyph  Temary Overview  Temary16  Temary15 ~ Temary14  Temary13  Temnary 12

Ternary Plot

Toggle through the years to visualize how the ratios change with their rank
Click and drag to zoom in to a cluster.

Q i,
A: International Students Ratio
100, &
£ 15.16759
hent University
IO Rank #85. Year 2014
B: Student Staff Ratio C: Male Female Ratio

Figure 9 Upon selection of ternary plot

The ternary plot can be viewed from 2 different sets of visual categories - the “Ternary Plot” tab and the
“2012 - 2016” tabs.

Glyph Ternary Overview Ternary 16 Ternary 15 Ternary 14 Ternary 13 Ternary 12

Figure 10 Ternary tab

In all the ternary plots across these tabs, users are able to zoom in onto the ternary plot using a lasso
function to study a cluster of universities that need further analysis.

Ternary Plot

Toggle through the years, or click and drag to zoom at a cluster

A: International Students Ratio

©
>
o

o % % % o

B: Student Staff Ratio C: Male Female Ratio

Figure 11 Lasso-ing and zooming mto clusters
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Hovering over a data point will display general and demographic information of the university.

Ternary Plot

Toggle through the years, or click and drag to zoom at a cluster

Q .|I|II.

A: International Students Ratio

B: Student Staff Ratio C: Male Female Ratio

Figure 12 Hovering over a data point on the tooltip
To reset the ternary plot, users can double-click the middle of the ternary plot.
Ternary Plot Tab

Selecting the “Ternary Plot” tab will replace the glyph visualisation with a ternary plot visualisation within
the same screen. This visualisation shows users all the universities across all years in a ternary plot.

2012 - 2016 Tabs

Users are able to select a single year, through the other tabs labelled by year, to be displayed on the ternary
plot labelled. Each tab will display the ternary plot with universities from that particular year.

4.5 Miscellaneous

Users can reset the dashboard by clicking the “Reset Dashboard” button at the top.

2012 > Note:

"
Calfornia Institute of Technology V) e w s s Gt
Princeton University v | dropdown necy coly

Reset Dashboard: Clears the whoke screen and
Update | Reset Dashboard brngs page back fo Gefault

°
L ]

Glyph Ternary Overview Ternary 16 Ternary 15 Ternary 14 Ternary 13 Ternary 12

Ternary Plot
Togl;!e through he years, of click and drag to 2oom at a chuster
2015 2016
e il
\) 2 A: International Students Ratio
<
10N a

Figure 13 Resetting the dashboard

User Guide 11



