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Drivers for a University ICT 
Strategy

● We are living in the “Knowledge Age”
● A crowded higher education field – around 200 public + private 

universities in Pakistan
● ICT can be the “game-changer”
● Higher education has a symbiotic relationship with ICT
● ICT is changing learning patterns – universities have to be in 

harmony with the changing scenario
● ICT with Open Source can allow us to bridge the digital-divide
● We have not only to catch-up but rather to leap-frog ahead of 

the competition – ICT can allow us to do that
● Modern university is an “online”, “automated”, “paper-less” 

university
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The Information Pyramid

Knowledge

Information

Data

Signal

Meaning assigned to data 
by means of conventions 
applied to that data A representation of 

facts, concepts and 
ideas suitable for 
storage, automatic 
processing and 
transmission

An electrical, electronic, 
electromagnetic, optical 
or mechanical 
representation of data 
which can travel on a 
communication medium 
or be stored

Why is this important for us and part of this 
discussion?

Knowledge resides in individuals

Knowledge is the distinctly human 
attribute. Knowledge allows us to infer, 
create, judge – makes us the best 
creation of the supreme creator

The certainty of some 
information is called 
knowledge

Knowledge is where the 
value lies

Raw 
Materials 

for 
University

University 
Finished 
Goods
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Knowledge, Labor and Capital – 
the Eco System

University

Company

Knowledge

Capital

Labor

Wealth 
Generation

Knowledge

Labor

University Industry Link
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Typical University Private Cloud

University Private Cloud
(Data Center)

IT Applications
LMS
Email
Timetable
Student Feedback
Online Admission Test
Instant Messaging
Network Mgmt Service
Directory Services
Terminals Services
Desktop Applications
Engineering Design Apps
Online Admission 
Application
Storage Services
Video Conference 
Service
ERP
  Accounting
  Student Records
  Library Management
  Inventory & Stores
  Time, Attendance &
  Leave Mgmt

SAN

Physical Servers

University Data
ERP, LMS, Email

Internet
10 + 16
MBPS

Email

Web

Digital 
Library

Social Media

Xen Hypervisor

University 
Firewall

Laptop PDA

Wireless Network
Infrastructure Access Points and 
smaller access points provide 
wireless networking coverage to 
entire university campus.

Virtual Private 
Network – VPN
VPN access to university 
Network for employees and 
business partners. Through 
VPN all enabled IT services 
can be accessed securely 
from any remote location

Thin & Fat Clients
High Speed Campus 
Network
800+ network nodes in 8 
segments covering all offices 
and Labs at the University 
connecting to a High 
Performance Network Core

Video 
Conferencing

Virtual Servers

Multiple redundant 
media high-speed 
Internet Links



  

The Modern University System

● Semester System (based on National and 
International Standards) – Modular Approach

● Rigorous: Continuous Assessment
● Each Course is a COMMUNITY lead by the 

TEACHER
– LMS helps the community collaborate and communicate

– LMS helps in maintaining transparency w.r.t teacher and 
students

– LMS augments/empowers the teacher – does not replace 
him/her

● Feedback helps to stabilize the system and 
Feedback improves quality
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Students' Services with IT
● Register for courses
● Access resources available all over the world to enhance 

learning
● Get course materials, assignments, tests and grades
● Interact with teaching staff and fellow students through forums
● Get financial information – dues
● Get News about activities such as seminars, events, the 

department, university
● Can use his/her PDA, Laptop anywhere on campus to get 

access to services
● Can use all services from home or any other location through 

secure VPN
● Can communicate and collaborate – today learning is 

collaborative and social
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Faculty's Services with IT

● Can communicate with students beyond the classroom
● Can document their efforts through availability of 

course materials online for everyone to see
● Can communicate and collaborate with their 

colleagues throughout the global academia
● Can access research information repositories like HEC 

Digital Library
● Can use technology and tools to enhance their 

teaching effectiveness and satisfaction
● Manage research and projects using world-class 

project management system



Linux and Open Source & 
Some Misconceptions

● Open source is a viable business model - business model is based on 
services alone:

– Implementation
– Customizations
– Training
– Documentation
– Support

● A fair and consumer friendly business model for software because:
– Software is heavily reuse oriented and incrementally developed

– Software is infinitely replicable

● Open source is free software !
– Software is free, people are not !

– Free as in “freedom” not necessarily as in “free beer”

● Open source is a better software engineering methodology
“Given enough eye-balls, all bugs are shallow” - Linus' Law
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Moodle Learning Management 
System

● Open Source Course Management System 
(CMS), also known as a Learning Management 
System (LMS) or a Virtual Learning Environment 
(VLE).

● PHP (LAMP/WAMP) Web Application - 
Ubiquitous

● Rock Solid
● Modular, Extensible
● Has beaten many a commercial LMS
● Very large community
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Moodle Quick Start: Use bitnami 
Moodle Stack

http://bitnami.org/stack/moodle
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Moodle Out of the Box
● Course Event Calendar
● Distribution of Lecture Notes and Reading Material
● Grade Book to maintain student grades for assignments, 

quizzes, hourly exams, projects, etc.
● Tests and Quizzes
● Homework Assignment and Collection
● Student Attendance Recording
● Feedback Module to help the teacher receive evaluation of 

his/her teaching
● Course Discussion Forums
● Course Wiki
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Moodle with University Theme
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Turn Editing On ...

Magic starts when the 
teacher “Turns Editing On”
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Additional Moodle Components – 
Create Impact

● EJS: Easy Java Simulations
● VPL: Virtual Programming Lab
● BBB: Big Blue Button
● STACK: Computer Algebra System
● Turnitin integration
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Moodle Activities & Resources

Class Attendance

BigBlueButton 
Video 

Conferencing

Easy Java 
Simulations

Student 
Feedback

Online Test

Turnitin 
Assignment

Virtual 
Programming 

Lab

Pre-recorded 
Lecture
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What is EJS?

http://www.um.es/fem/EjsWiki/Main/WhatIsEJS?



19

Easy Java Simulations
Example - 1
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Easy Java Simulations
Example - 2
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Collaborative Community of EJS
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Virtual Programming Lab

Moodle LMS 
Server with VPL 

Plugin

Programming 
Tools Server

C, C++, SQL, 
Python, Perl, 
etc.

● Makes grading programs easier
● Supports test cases
● Supports multiple programming 

languages
● Checks for plagiarism
● Allows setting editing restrictions 

and avoiding external text pasting.

http://vpl.dis.ulpgc.es/



23
Compiled program 
running

Program can be edited 
online

Plagiarism checker
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BigBlueButton – In Action

Integrates with Moodle
Uses Red5 Streaming 
Video Server
Multiparty video 
conference session
Chat
Shared Whiteboard
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Uploading Lecture Presentation
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BigBlueButton
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STACK - 
http://www.stack.bham.ac.uk/
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STACK in action as Moodle Quiz
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Uses MathJax to render LaTeX 
Quality Math
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Moodle – Turnitin Integration / 1
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Moodle – Turnitin Integration / 2
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● Many experts wrongly believe 
that entire degree programs 
are offered as MOOCs

● MOOCs are not substitute for 
teachers

● MOOCs = Global Talent Hunt = 
brain drain

● MOOCs are not substitutes for 
universities
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Conclusion
● A Learning Management System (LMS) or Virtual Learning Environment 

(VLE) can be used to create a community of learners led by teachers
● These systems can used to augment the traditional classroom teaching 

or alternatively they may be used as a building block for Massive Online 
Open Courses (MOOCs) 

● Open source Learning Management Systems such as Moodle offer 
great potential benefits and closely match the requirements and 
economics of Pakistani Academia 

● Open source learning management systems can augment traditional 
teaching practices and thus contribute in enhancing the quality of higher 
education in Pakistan

● More than out of the box version of Moodle needed - use of specialized 
add-on modules related to Video Conferencing, Shared Whiteboards, 
Virtual Programming Lab, Computer Algebra Systems, Advanced Online 
Testing, Plagiarism detection and Use of CBT Modules within Moodle

● Create an LMS with high impact at low cost
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Thank You !!!
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