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Learning Outcomes

At the end of this lecture, you should be able to:
• identify some of the different applications of computing and IT on society, 

including through digital currencies, data mining, social networking, and 
technology enhanced learning
• be aware of the impacts of IT on society
• identify some of the new emerging technologies/research areas being adopted 

by society
• identify a selection of career options in the computing and IT industry
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Information Technology in Society

Computing and information technology (IT) have brought a great impact on 
people's livelihood. Applications of computing and IT include:
• digital currencies
• data mining
• social networking services/platforms
• technology-enhanced learning
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Digital Currencies

A digital currency (or electronic currency) is money that is not in physical form like 
banknotes and coins but is recorded electronically. 
• can be used to buy services and physical items
• can be used within communities (e.g., online games: for trading virtual items or 

between members)
• can be stored as an amount or balance on a stored value card (SVC) where funds 

are recorded on the card and not in a separate account

4



Centralized Banking Systems

In most countries, there is a central control of the financial activities of, for 
example, banks and financial institutions, by governments. The physical and digital 
currency in the economy can be monitored and adjusted if the government thinks 
it is necessary to do. This is a centralized banking system.

A centralized banking system regulates and supervises 
the financial activities in a country or region. 
• controls the entire money supply, reserves, interest 

rates and foreign exchange of the state
• debit and credit card systems are regulated by 

centralized banking systems but may be issued by 
many different banks
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CENTRALIZED BANKING SYSTEMS

Central Bank Digital Currency (CBDC)
Central Bank Digital Currency (CBDC) (or digital base money) is the digital form of what is 
known as fiat money (i.e., physical currency used in a country issued by governments and 
banks).
• CBDCs are part of the money system, and the money supply can be used as a means of 

payment and for storing value
• are a responsibility of the central bank of the government that set it up and the bank 

keeps a record of the amount of money in each account
• value is backed by the bank's reserves such as gold and foreign exchange
• each unit of currency in a CBDC system carries a unique serial number which prevents 

counterfeiting
• using CBDC money has both convenience of cryptocurrencies and protection from 

unpredictable fluctuations in value provided by traditional centralized banking
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CENTRALIZED BANKING SYSTEMS

Credit Cards
A credit card is issued by a bank to a cardholder. 
• merchant (an individual or business) accepts a credit card from cardholder in return for 

goods or services, then sends details to merchant's bank – the acquiring bank
• after a time period, issuing bank sends a bill to the cardholder requiring payment
• failure to pay within an agreed time period will incur interest to the next bill
• interchange: information and money flow between merchant, bank and cardholder 

through
• presenting the card to the merchant as payment,
• payment being authorized using a signature or a PIN, or
• neither in the case of contactless payments

• cardholder is essentially loaned money by the bank issuing the credit card to purchase 
goods or services until the holder repays the loan
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CENTRALIZED BANKING SYSTEMS

Debit Cards
A debit card is another type of card issued by a bank to a cardholder. 
• amount to be paid to a merchant accepting a debit card for payment is taken from the account of 

the cardholder with no bank lending the holder any money
• transaction does not proceed if not enough funds available

Offline credit cards work similarly to credit cards:
• no network connection from merchant to bank or account of the cardholder
• card is presented and authenticated with a signature (not a PIN) at merchant's point of sale
• amount is taken from holder's account within 2-3 days of purchase
• mostly used to withdraw or deposit money at ATMs or merchants
• cardholder often must pay a fee when using an offline credit card
• there's a maximum daily limit on use

8



CENTRALIZED BANKING SYSTEMS

Debit Cards
Online debit cards:
• requires every transaction to be electronically authorized using a network connection to 

the issuing bank so that the transaction can be processed immediately
• transaction amount is taken from cardholder's account and transferred into the 

merchant's account at moment of purchase
• authentication is by cardholder entering a PIN known only to themselves

• merchant must have access to electronic PIN pad for entry of cardholder's PIN and for authorizing 
transaction

• far more secure and safe than offline debit cards; now the norm in many areas of the 
world

• online debit card systems allow the cardholder to withdraw cash at ATMs and at 
electronic points of sale checkouts at merchants, whereas offline debit card systems do 
not
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Automatic Teller Machines (ATMs)

An automatic teller machine (ATM) is where users insert bank cards into, enter 
their PIN and can withdraw cash, look at their account balance and sometimes 
carry out other transactions (e.g., pay bills).
• can be located outside of buildings for use at any time or 

within restricted areas for security
• PIN: personal identification number known only to the user
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CENTRALIZED BANKING SYSTEMS

Electronic Point of Sale
An electronic point of sale (EPOS) is a self-contained computer system that carries out all 
the tasks that an employee might do at a checkout to complete a sale.
• used at checkouts or sales points in stores allows customers to pay using credit or debit 

cards
• payable amount by purchaser is calculated at checkouts using 

devices such as barcode scanners, keypads, touchscreens, and 
weighing scales that input data about the items being sold 
to the customer

• at checkout, total amount to be paid is calculated and displayed 
to the customer

• customer uses a chip and PIN reader or contactless card reader 
to pay with a credit or debit card

• amount paid is recorded and transferred digitally via centralized banking systems
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CENTRALIZED BANKING SYSTEMS

Stored Value Cards
Stored value cards hold a fixed amount of money that can be withdrawn or used to 
buy goods.
• a value or amount of money is added to the card when the card is first purchased
• card is discarded when amount is spent or used up; some allow 'top-ups', making 

the card act like a purse
• require no network connection for use
• examples of stored value cards: gift cards, travel cards, 

preloaded debit cards
• store of value on card is sometimes referred to as an electronic 

purse (e-Purse) as the cardholder can take out money or add 
money to the purse
• not the same as electronic wallets
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CENTRALIZED BANKING SYSTEMS

Stored Value Cards
• store of value on card is sometimes referred to as an electronic purse (e-Purse)

as the cardholder can take out money or add money to the purse
• not the same as electronic wallets

• electronic wallet is a web service or software that stores the user's logins, passwords and 
credit card details

• stored value cards do not hold these details

• major risk: lack of security
• the cards often require no authentication for use; anyone can use the card so long they 

possess it
• original cardholder usually loses the stored value if the card is lost or damaged
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CENTRALIZED BANKING SYSTEMS

Digital Wallets and Online Wallets
A digital wallet is an encrypted software application or service that stores user 
details on a computer device. 
• can be used to store bank and credit card details, identification details, driving 

license details or almost anything
• details stored in digital wallets can be used for making purchases or for verifying 

the user's identity or age

An online wallet allows users to store their online shopping information such as 
logins, passwords, credit card details and shipping address in secure software. 
• can be used to fill out online forms when purchasing goods where all the user 

must do is enter a password and the form is automatically completed
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CENTRALIZED BANKING SYSTEMS

Mobile Electronic Wallets
A mobile electronic wallet is an app or software that can be installed and used on a mobile 
device such as a smartphone. 
• used to store details of the user's credit or debit cards, loyalty cards and other payment 

options
• when making purchase, user opens the app on the smartphone, chooses the card to use 

and then taps or holds the phone against a terminal designed to accept digital payments
• Near Field Communication (NFC) is used to transfer required data to and from the phone 

and terminal like contactless payments with physical cards; this means smartphone must 
be held close to terminal

• data stored is encrypted and usually access is permitted only through two-factor 
authentication with PINs and fingerprints
• makes system more secure and helps to prevent fraudulent use of the smartphone if it is lost or 

stolen
• further, the ability to remotely wipe or disable a lost smartphone helps keep details safe and 

secure
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Decentralized Systems

Decentralized systems are currency systems that are not controlled by any central 
authority. Examples include virtual currencies and cryptocurrencies.

Characteristics of decentralized digital currencies:
• stored electronically with no physical presence
• have no central controlling or regular authority; transactions are peer-to-peer 

over distributed and open networks
• transactions are anonymous with users having no identification requirement
• transactions are irreversible
• have a limited supply that depends on the algorithms used when they are 

created to try to prevent manipulation of its value

16



DECENTRALIZED SYSTEMS

Virtual Currency
A virtual currency is another type of digital currency, which represents a value or amount 
of money that is stored only in digital form.
• can work similarly to real money (coins and paper money) for buying goods or services, 

but not recognized as having any legal tender status by governments or financial 
situations

• not issued by central banks or authorities
• not regulated, but rely on trust between users and get their value from assets owned by 

developers or other mechanisms
• mostly used between members of a specific virtual community (e.g., online virtual world 

or players in games on gaming networks)
• most often used for P2P transactions
• value can fluctuate wildly in a very short time (since currencies are not regulated by any 

centralized authority)
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DECENTRALIZED SYSTEMS

Cryptocurrency
A cryptocurrency is a type of digital currency that uses cryptography technology to 
keep transactions authentic and secure.
• examples of cryptocurrencies: Bitcoin, Litecoin
• control of a cryptocurrency is not centralized but works by using a distributed 

ledger
• means transaction record is shared and replicated across many institutions, sites, and 

countries
• records are synchronized between all the sites (using a blockchain system)
• a blockchain consists of a list of records, known as blocks, that grows with every transaction 

and linking the blocks creates a chain
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DECENTRALIZED SYSTEMS

Cryptocurrency
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DECENTRALIZED SYSTEMS

Cryptocurrency
Blockchains are created using cryptography and, because the blocks contain 
• details of the previous block, 
• a timestamp, and 
• a record of the transactions, 
they cannot easily be altered once they are made. This makes blockchain systems 
very secure.
• any alterations mean that all the other blocks also must be changed
• alteration is difficult; requires all subsequent blocks to be amended and needs 

the consent of all other creators of the blocks
• blockchain system allows the integrity of the previous blocks to be confirmed all 

the way back to the original block in the chain

20



DECENTRALIZED SYSTEMS

Cryptocurrency
Cryptocurrencies making use of blockchains make use of asymmetric encryption with only 
the owner knowing the private key to access their records on the blockchain.
• private key is lost → records, transactions and value of cryptocurrency are also lost (they 

cannot be accessed by anyone without the key)
Cryptocurrency data is stored across P2P networks. 
• no main or official copy of the blockchain; no copy is trusted or referenced any more 

than any other
• requires a large amount of computer resources (demand increases as system grows over 

time)
• computing power is used in checking validity of cryptocurrency transactions
• use of a user's computer resources to check transactions is rewarded with new cryptocurrency –

this process is known as mining

• Mining for cryptocurrency has led to an increase in demand for more powerful, and 
cheaper, processing systems as well as increasing the demand for electricity.
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Digital Currencies: Advantages vs. 
Disadvantages
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Advantages Disadvantages

Digital currencies enable much quicker and easier 
global transactions to occur
• transactions are made over the internet
• money can be transferred securely within minutes 

between accounts in different countries

Many digital currencies like Bitcoin are not regulated 
and supported by central authorities
• can be lost easily (i.e., losing the passwords or keys 

to cryptocurrencies → cannot recover value lost)

Opens opportunity for online shopping between 
sellers and purchasers around the world

Security can be a problem because passwords or keys 
must be kept secure from unauthorized access

If digital currency is cryptocurrency, value is not 
affected by exchange rates like traditional currency

Digital currencies' actual value can fluctuate 
enormously over short periods of time
• Users can be exposed to large losses as well as 

gains in their value

No cost (commission) payable for exchanging digital 
currency
• incurred on traditional currency when purchasing 

goods from a different country

Exchanging and trading of digital currencies can also 
be difficult if there are few users of the currency



Data Mining

Data mining (or knowledge discovery in databases) is described as the practice of 
extracting useful information or knowledge from very large repositories of data.
• knowledge: actionable information based on further analysis (statistical, heuristic 

or otherwise) of those patterns, associations, or relationships identified in the 
raw data
• information: data that has been given meaning, which often results from the 

processing of data, sometimes by a computer; processed data can be given a 
context and have meaning
• data (singular: datum): can take several forms (i.e., characters, symbols, images, 

audio clips, video clips, etc.), none of which, on their own, have any meaning
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Data Mining

Data mining can use artificial intelligence (AI) and machine learning (ML) with self-
learning algorithms to learn about the data sets to improve its performance. 
• monitor and determine relationships within the data; use the relationships to 

learn and re-examine the data and provide results in real time
• if new data sets become available, ML can use what has been learned to analyze 

the new data
• Artificial neural networks are also used because they can automatically create 

new relationships in the data as they learn from the data being processed

24



Data Mining Process

The CRoss Industry Standard Process for Data Mining (CRISP-DM) is the standard 
method for carrying out data mining. There are 6 phases in total:
• Business Understanding

• determine business objectives, assess current situation, establish DM goals, develop project 
plan (includes the tools techniques to be used)

• project plan should contain list of tasks to carry out, duration taken for each task, resources 
required, inputs & outputs of each process

• Data Understanding and Preparation
• collect data from sources available to business (must be large enough, but also concise and 

manageable)
• produce data description (contains format, # records & fields, any other info discovered 

during collection)
• verify data quality (accurate, complete, valid, consistent and fit for purpose)
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Data Mining Process (cont'd)

• Data Preparation (Preprocessing)
• process of cleaning & formatting data (i.e., by removing redundant attributes, handling missing 

data or noise found) to construct the final dataset

• Data Modeling
• application of selected modeling techniques for mining (i.e., looking for relationships/associations 

between data, data classification, etc.) on final dataset to construct data mining model

• Evaluation
• evaluate the model against the business success criteria from the business understanding process
• proceed for deployment if criteria are met, otherwise backtrack to previous phases to make any 

amendments

• Deployment
• data mining model is made available to the business to use, when it is found to be satisfactory and 

to meet the requirements of the business
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Data Mining Process (cont'd)
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Data Mining: Advantages vs. Disadvantages
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Advantages Disadvantages

Main Advantage: helps in decision making
• Retail businesses can use information about trends 

and patterns in sales/marketing history to make 
decisions about future sales campaigns or what 
goods to sell or not to sell.

• Financial institutions and banks can examine 
historical records and discover patterns and trends 
that help to detect fraudulent transactions and 
protect their customers from financial loss.

• DM can assist in detecting potential security risks 
by showing the normal patterns in user activities 
and revealing unusual activity compared to the 
normal.

• Data mining can reveal patterns and trends but 
does not tell the user the significance or value of 
the findings.

• Data mining cannot pinpoint causes of 
relationships and connections between data. (e.g., 
link between increased sales of airline tickets just 
before a flight is due to take off and the ticket 
purchase being online → does necessarily mean 
that the closeness of the take-off time causes the 
purchases to be made online)

• Data mining cannot be used to predict the 
activities of an individual.

• Data mining does not work well with insufficient or 
too large amounts of available data.

• Data collected may be reutilized for other 
purposes.



DATA MINING: USES

National Security
• used to assess crime patterns an allow crime prevention resources to be allocated 

accordingly
• identification of suspect communications by analyzing telephone and e-mail 

communications for language patterns
• look into patterns in travel, financial transactions, and criminal activity in records 

of shared databases within their own countries and those of other countries
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DATA MINING: USES

Surveillance
• allow governments to monitor activities of its citizens at home and abroad by 

collecting and analyzing large amounts of data about internet communications
• communications are intercepted and collected from internet service providers 

and major internet companies
• patterns, trends and groupings among citizens can be discovered
• governments maintain stance that it can help detect and combat crimes (e.g., 

child pornography, terrorism, cyberterrorism, tax evasion, fraud)
• can also be seen as a huge privacy invasion; citizens cannot check if governments 

are respecting their rights and their data is being used in accordance to data 
protection laws

30



DATA MINING: USES

Businesses
• retail companies can mine sales records in stores and online, data from loyalty 

card schemes, survey data, etc. to discover trends and patterns in customers' 
purchasing habits
• shopping habits can be analyzed to determine what people buy, when, and in 

what combinations
• can enable supermarkets to display these items closer together or to send out coupons 

offering incentives on them
• also helpful in advertising campaigns; advertisements for similar or associated items can be 

targeted at customers when they are shopping to prompt them to buy more

• delivery companies use data mining to determine loading patterns for delivery 
trucks and for distribution schedules between warehouses and retail outlets
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DATA MINING: USES

Financial Services
• stock market trading patterns and trends can be analyzed by data mining the records of 

trading of stocks and shares made over previous years
• trend: movement in the values in either the overall upward or downward directions over a period 

of time
• trend analysis looks at many current trends and uses them to try to predict future trends (no 100% 

accuracy guaranteed)
• helps financial institutions to decide which stocks to buy and when to sell them

• credit card companies: discover how customers use their credit cards and how often 
customers change from one bank card provider to a different one
• results are used to offer customers incentives to use their cards more, in different ways, or by 

offering one-off or time-limited deals to dissuade them from changing cards
• can also combat fraud by detecting and comparing unusual patterns when customers use them for 

buying goods or make transactions
• also used to assign credit score by comparing customers' financial activities with one another
• NOTE: credit score – number based on an analysis of a person's financial history; represents how 

worthy they are of being allowed to have more credit from the bank
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DATA MINING: USES

Scientific Research
• used to examine and analyze research paper publications in order to group 

together research on similar topics
• can be used by scientists to discover patterns in the discoveries, which in turn could be used 

as a basis for more research or for the production of summaries of research
• scientists from different research areas would then be able to quickly and easily follow the 

research of others which, in turn, aids their own research

• used in astronomy to analyze huge amounts of data collected from visual, radio 
and other telescopes around the world; looking for patterns in the data that 
might lead to new discoveries about the universe
• research into new drugs for the treatment of diseases can include the mining of 

data from different trials of drug use; helps in development of new drugs, 
medicines and treatments
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DATA MINING: USES

Healthcare
• mining collected data about previous patients and illnesses allows healthcare 

professionals to improve quality and efficiency of their organizations
• help identify best practices and the most effective treatments; can be shared with other 

healthcare professionals and used to save the lives of more patients and to improve their 
quality of life

• able to reduce medical errors if used to improve diagnoses, treatments, and patient care

• also used to detect and reduce fraudulent insurance claims
• fraudulent insurance claims can cost insurance companies or governments lots of money that 

could be spent on genuine patients
• data mining is used to show usual patterns of claims by patients, doctors, and healthcare 

providers and help establish a 'normal' baseline (number & types of claims if no fraud 
occurring) for comparison

• discover patterns in changes in pathogens or identifying clusters of patients 
infected with the pathogens make it possible to detect outbreaks of diseases 
earlier and attempt to prevent their spread
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DATA MINING: USES

Analysis of Social and Economic Trends
• government policymakers rely on trends based on data collected about their citizens to 

make better decision for their countries or regions
• data includes information about migration, a growing or ageing population, change in wealthy by 

different groups of citizens
• these trends can be data mined from this data

• social media data mining collects and analyzes information from various social media 
platforms to predict how groups of users will react to marketing strategies and social 
pressures
• companies can exploit the opportunity to adapt their marketing quickly according to the 

conversations and communications of social media users
• political parties can use such data mining to try to influence voters in elections by quickly 

analyzing chats and postings and targeting their campaigns accordingly
• data on country/region's economy (i.e., all financial transactions that occurred) can be 

analyzed to discover underlying economic trends
• used to forecast stock market prices, effects of changes in taxes, and employment rates
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Social Networking Services/Platforms

Social networking services provide an online platform for people to share ideas, 
views, digital videos and images with others.
• users can connect to almost anyone else who uses a social networking service, 

and these people can connect to other users to form a 'social network' of users
• social networking services use computer networks to connect people, businesses 

and organizations, usually over the internet
• can be used on almost any web-enabled computing device including desktop 

computers, laptops, tablets and smartphones
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Social Networking Services/Platforms

Common features of online social networking platforms:
• most allow & encourage users to create profiles, as well as the facility to add or 

create content linked to their profile
• social networks are created through linking similar profiles on the platform

• allow the active collaboration of users who can interact with each other on 
websites in ways that were not previously possible
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Social Networking Services/Platforms: Types

Types of online social networking platforms include:
• chat rooms
• instant messaging (IM)
• forums
• e-mails
• blogs and microblogs
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Chat Rooms
A chat room is an online space that is used to share information with other users.
• involves multiple users at the same time (unlike IM)
• participants are connected via internet (each can have a nickname or user ID to 

conceal their real name – encouraged esp. for young and vulnerable people)
• chat rooms are usually (but not always) set up to discuss a specific topic
• a selection of users could be sent login details
• users can participate by asking questions or making comments to prompt 

discussion
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Instant Messaging (IM)
Instant messaging (IM) is designed to allow (often) two users to send messages to 
each other in real-time.
• one of the earlier forms of social networking
• possible for more to be included if a group instant message thread is created
• IM service can be found in social media platforms and online gaming (among 

many)
• use cases:

• converse with friends and family
• contact a business to ask them a question or file a complaint

• can also be used to send other media (i.e., sound files, images, video files, emojis, 
stickers, etc.)
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Forums
Forums are an online place that users can post thoughts, ideas and questions. 
Other users can then reply to the post with their thoughts, feedback and answers 
to any questions.
• different from chat facilities because they do not have the same live interaction

• a user who posts a question on a forum is unlikely to be needing an immediate reply from 
other users

• users can post their question, then return to the forum at a later time to see what 
answers and advice other users have given
• others can search in a forum to see if a question has already been asked and/or 

answered
• used by individuals, businesses and organizations to seek advice or act as a 

support facility
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Forums
• some forums have moderators (mods) who check the forum regularly to ensure 

users abide by the forum rules
• moderators can remove posts and block non-abiding users
• some forums are stricter, such that posts need to be approved by moderators

• many forums require users to login first before being able to make posts
• posts are structured as threads

• threads are started when a user posts a question
• replies or responses to original post are added to the same thread
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

E-mail
An e-mail (electronic mail) is a message that can be sent by a user to one or more 
users.
• similar to sending an electronic version of a letter
• user writes the letter, then addresses it to be sent to another user using their e-

mail address (an address linked to their e-mail account)
• e-mail addresses can be identified if they have an '@' symbol within them followed by a 

domain name (e.g., example.com)

• businesses and organizations use e-mails extensively as their main method of 
communication
• send and/or receive information to customers/potential customers

• individuals can also use e-mails to contact family, friends, and organizations
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Blogs and Microblogs
A blog (weblog) is an online version of a journal.
• set up by individuals or groups of individuals, normally to report on their lives or 

a particular topic
• structured in reverse chronological order (i.e., most recent post to the blog will 

appear first)
• a very popular way of people finding out about lots of information in which they 

are interested
• blogger will usually use some online software to create their blog (e.g., 

WordPress, Squarespace, Ghost)
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SOCIAL NETWORKING SERVICES/PLATFORMS: TYPES

Blogs and Microblogs
• examples of use cases:

• businesses and organizations as a method of providing information to customers and 
potential customers about developments within the company

• education facilities (e.g., schools) to allow parents and students to see what has been 
happening in different departments within the school, including any recent school events

• microblog: blogs with smaller level of content (e.g., Twitter, Instagram)
• blogs may have posts that are 1000 words or more, but microblogs will have posts that are 

just a couple of sentences or just an image
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SOCIAL NETWORKING SERVICES/PLATFORMS

Advantages and Disadvantages
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Advantages Disadvantages

Allows communication to occur on a global scale 
between individuals, businesses and organizations.

People can feel overwhelmed by all the information 
and communication they encounter.

Allows people to feel included as they can share 
thoughts and ideas with those who share similar 
opinions.

Some people can feel excluded and feel that everyone 
seems to have a better life than they do.

Allows organization to distribute important 
information to people that could be lifesaving in 
critical situations.

Some organizations could falsely represent certain 
situations and influence opinions of people that are 
built on censored information.

Allows some individuals to make a living writing an 
online blog that others enjoy reading.

Social networking influencers can sometimes lead 
people to think or do things that are harmful, such as 
over exercise or spend too much on expensive 
clothing.



SOCIAL NETWORKING SERVICES/PLATFORMS

Advantages and Disadvantages (cont'd)
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Advantages Disadvantages

Allows people to seek advice or support on various 
issues, including technical support and healthcare. 
This can result in an improved level of customer 
service and care.

Contributions to platforms such as forums, can often 
be made by people who may not be qualified to give 
advice or support. This could lead to a person acting 
on incorrect advice and possibly causing harm.

Provides a stream of entertainment for people. It may be causing people's attention span to decrease 
as they no longer are able to focus on a single activity 
for any length of time.

Can expose people to news stories that they 
otherwise may not be aware of.

News stories can be sensationalized and falsely 
reported.

It allows a level of anonymity that can encourage 
users to participate in bad or sometimes illegal 
behavior that they would not otherwise do, if they 
thought people would know who they are.



Technology Enhanced Learning (TEL)

Teaching and learning has been improved by technology. A large part of 
technology's growing influence on society is the introduction of online learning and 
online courses.
• there exist educational resources available on websites like YouTube and more 

educationally oriented sites like edX and Coursera
• quality and pricing of resources available vary between option to option (free vs. 

premium, active governing body to check and verify teaching level taking place)

There are several platform types for TEL, including computer-based training, online 
tutorials, massive open online courses (MOOC) and video conferencing.
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TECHNOLOGY ENHANCED LEARNING (TEL)

Computer-based Training (CBT)
Computer-based training (CBT) involves extensive training programs that are 
administered using computers.
• often training resources created are available and does not involve the presence 

of a tutor
• resources can be a mixture of text, sound, video and images to present the 

training information in the most effective way
• normally designed to deliver small chunks of training to people, as a step-by-step 

process
• many companies develop and make available this kind of training to their staff to 

allow them to develop their work skills
• there can be tests incorporated into the training that are automatically graded, 

showing how much the user has learnt
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TECHNOLOGY ENHANCED LEARNING (TEL)

Computer-based Training (CBT)
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Advantages Disadvantages

Users can learn at their own pace. Learners may not have a tutor to answer any 
questions that they have.

Different media can be used to create an interesting 
set of resources.

Staff may not be motivated to follow the computer-
based training as they aren't being watched and 
driven to do so.

Staff can improve their own skillset and knowledge 
resulting in promotion or additional pay.



TECHNOLOGY ENHANCED LEARNING (TEL)

Online Tutorials
An online tutorial is a self-study activity designed to teach a specific learning 
outcome. One of the biggest online platforms used for tutorials is YouTube.
• aims to teach the viewer how to achieve a specific goal or outcome
• users can view the tutorial repeatedly until they think they have the 

understanding that they need for the desired outcome
• normally delivered using media

• Recorded tutorials are video or screencast recordings, typically of a subject expert presenting 
information and ideas or giving a demonstration.

• Interactive tutorials are a structured collection of navigable webpages. Individual pages can 
contain any combination of text, images, audio, video, self-test questions and other 
interactive activities. Interactive tutorials can also contain screencasts.
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TECHNOLOGY ENHANCED LEARNING (TEL)

Online Tutorials
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Advantages Disadvantages

There are online tutorials available on almost any skill 
or issue that a person may want information about.

The quality of online tutorials may differ greatly, and 
some may be poor quality, meaning it is time 
consuming to find one that is good.

Users can learn in their own time and at their own 
pace.

An online tutorial could teach a person in an incorrect 
manner. This will depend on the ability of the person 
who is acting as the educator.

Different media can be used to create an informative 
tutorial.



TECHNOLOGY ENHANCED LEARNING (TEL)

Massive Open Online Courses (MOOCs)
Massive open online courses (MOOCs) are courses that are not limited in the 
number of people that can access them and have open access using the web.
• used by a large number of learners at any one time
• often include filmed lectures and other resources, and have forums that can 

be used to interact with other learners and the educators
• allow people in similar industries to learn more about their industry from other people 

within that industry 
• this avenue is allowed at the convenience of the learner

• can be used to develop additional career skills or explore new interests
• progress can be assessed using peer review, written assignments or online tests that are 

automatically graded
• may or may not provide someone a formal professional qualification, but they can 

demonstrate that a person will expand their own learning, in their own time, which could 
be appealing to an employer
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TECHNOLOGY ENHANCED LEARNING (TEL)

Massive Open Online Courses (MOOCs)
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Advantages Disadvantages

Large selection of courses available. Some people may get overwhelmed by the number of 
courses available and may not know which one would 
be best to take.

Can provide an employee with a competitive 
advantage as it demonstrates the motivation to learn 
and improve in their own time.

There are often large numbers of people on the 
courses, so educators may not have a lot of time to 
dedicate to helping each learner.

The number of people on a course is often a large 
amount or unlimited, so people do not have to wait 
for a place to become available.

It may be difficult for educators to keep track of the 
progress of all learners, so they may not recognize 
that some are struggling.

Users can learn at their own pace in their own time, 
often only limited by the submission deadline for 
assignments.

Some learners may struggle with the motivation to 
complete the tasks, and may only choose to complete 
those properly that they know will be assessed.



TECHNOLOGY ENHANCED LEARNING (TEL)

Video Conferencing
Video conferencing is when people communicate using computers, displaying a video 
stream, using an internet connection.
• video will often show the user and any other resources that they want to provide
• video conferencing software often has a facility that will allow a user to share the 

content on their screen with other users that are part of the conference
• educators can carry out a lesson that allows them to speak to the other learners and also

show them any resources that can aid the learning process
• this can feel like a more personal learning experience, as learners are able to see and speak to the 

educator
• lesson quality depends on communication abilities of the educator, as well as the quality 

of the video conferencing software and the internet connection
• can allow learners to ask question in real-time and clarify any points of learning that they 

may be unsure about
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TECHNOLOGY ENHANCED LEARNING (TEL)

Video Conferencing
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Advantages Disadvantages

As learners can ask questions in real-time, this may 
improve their level of learning and understanding.

Video conferencing software can require high 
broadband speeds that may not be available in some 
areas.

As learners can see and hear their educator, this may 
feel like a more personal learning experience and may 
create an increased level of motivation for the learner 
as they may find it more engaging.

Only a small number of learners will be able to be part 
of the video conference, and this will be limited by the 
capabilities of the software and the internet 
connection. This may leave some people waiting a 
long time for a place on a course.

The educator can often share what is displayed on 
their screen with other learners, which could be useful 
if a demonstration needs to be given.



The Impact of IT

• Sports
• used to aid referees in making decisions that could change the outcomes of a game
• e.g., Hawk-Eye can be used in tennis to allow players to challenge the decisions of the 

officials judging the match
• some believe its use stilted play and made the viewing experience less enjoyable

• Manufacturing
• robotics to create assembly lines for products (e.g., cars)
• removes need for humans to work on the more dangerous elements of manufacturing (can 

adversely cause loss of jobs for people)
• possible to create a more consistent and accurate product
• puts companies who cannot afford these equipment at a competitive disadvantage
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The Impact of IT

• Medicine
• performing certain procedures through simulations
• artificial limbs
• use of nanotechnology provided great advancements in discovering cures for ailments

• Education
• use of interactive whiteboards to make lessons more visual and appealing
• aid in online learning with technology-based learning (TBL)

• Banking and Finance
• banks rely heavily on use of IT to keep very large databases of daily transactions records
• enables access to physical currency through use of ATMs
• online banking services to replace need to visit physical amenities: checking bank balance, 

viewing bank statements, setting up direct debits, applying for loans and overdrafts, paying 
bills, transferring money between accounts
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The Impact of IT

• E-business
• online business is common and often seen as an easier, quicker and more convenient way of 

buying goods and services than in a physical store
• good and services are often cheaper online due to cost savings from not needing a shop 

space and from reduced utility bills

• News and Media
• social networks used regularly as a source of news and media for people
• division between those who believe what they see and those who do not

• Family and Home
• control home appliances via voice recognition (e.g., Google Home, Amazon's Alexa)
• smart devices as a source of entertainment to families at home
• help with everyday tasks in the house
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The Impact of IT

• Government and Politics
• social media often used to raise awareness of different political causes and issues
• allows government to see what issues the people have (and therefore should prioritize)
• online government services: tax payments, document applications such as passport or driving 

license

• Monitoring and Surveillance
• CCTV footage and facial recognition software among many used to identify criminals
• dashcams (dashboard cameras) to record journeys (and footage used as evidence to prove 

who's at fault during accidents)
• raised concerns in unsolicited monitoring surveillance by certain parties (invasion of privacy)
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NEW AND EMERGING TECHNOLOGIES

Artificial Intelligence
Artificial intelligence (AI) can be described as the act of a machine or application 
carrying out a task that requires some degree of intelligence when carried out by a 
human being. 
• capable of actions such as learning, planning, recognizing speech, and problem 

solving
• areas of interest in AI

• Logic and Knowledge Representations
• Machine Learning
• Search
• Systems
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Artificial Intelligence
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NEW AND EMERGING TECHNOLOGIES

Artificial Intelligence
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Applications of AI



NEW AND EMERGING TECHNOLOGIES

Augmented Reality (AR)
Augmented reality (AR) is where technology overlays computer-generated images 
onto a user's view of the real world. 
• creates an interactive experience by enhancing the user's view of the real world 

with multimedia elements such as text, sound, animations, and video
• commonly makes use of a digital camera and sensors to read data from the 

surrounding environment, then uses a method of output to display the AR
• examples of use: Pokémon GO, visualizing how furniture looks from smart devices 

(i.e., smartphones, tablets, etc.)
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NEW AND EMERGING TECHNOLOGIES

Virtual Reality (VR)
Virtual reality (VR) allows a user to experience a computer-generated reality that 
doesn't immediately exist in their real-world reality.
• A computer is used to generate a 3D space of a digital reality. The user is then 

immersed into this computer-generated reality, often using a headset.
• The headset will normally incorporate a visual display and headphones to allow a 

fully immersive experience for the user.
• Whilst wearing the headset, a user can then walk 

around the computer-generated reality and 
interact with it.
• The headset uses 2 camera feeds – one for the left eye 

and one for the right, in an attempt to mimic the human 
field of vision.

• examples of VR use: virtual tourism, gaming
65Source: TechCrunch



NEW AND EMERGING TECHNOLOGIES

Computer-Assisted Translation (CAT)
Computer-assisted translation (CAT) involves supporting the ability of translating 
verbal and written text from one language to another.
• CAT tools have been in use to support this practice.

• used to increase productivity and accuracy of human translators (especially when vital 
information needs to be translated immediately)

• works by providing the software with a document for translation
• software is a database-driven software that 

matches words to those in its database; also 
capable of using grammatical rules of a 
language to piece together a translation

• software identifies text elements in a document 
and translates them into the required language
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Careers in the Computing Industry

The following are some career options in the computing industry:
• software developer

• create software programs that allow users to perform specific tasks on various devices, such 
as computers or mobile devices

• responsible for the entire development, testing, and maintenance of software

• database administrator
• analyze and evaluate the data needs of users
• develop and improve the data resources used to store and retrieve critical information

• software engineer
• create, maintain, and manage software applications
• responsible for creating a functional application that meets the requirements set out by a 

client or company, while also considering the hardware and software environment the 
software will reside in
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Careers in the Computing Industry (cont'd)

• computer systems analyst
• assess an organization's computer systems and recommend changes to hardware and 

software to enhance the company's efficiency
• need to have strong interpersonal skills; systems analysts need to be able to convince staff 

and management to adopt technology solutions that meet organizational needs

• computer network architect
• design, implement, and maintain networking and data communication systems, including 

local area networks, wide area networks, extranets, and intranets
• assess the needs of organizations for data sharing and communications

• web developer
• assess the needs of users for information-based resources
• create the technical structure for websites and make sure that web pages are accessible and 

easily downloadable through a variety of browsers and interfaces
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Careers in the Computing Industry (cont'd)

• information security analyst
• create systems to protect information networks and websites from cyberattacks and other 

security breaches
• responsibilities also include researching trends in data security to anticipate problems and 

install systems to prevent issues before they occur

• computer and information research scientists
• invent technology that solves complex problems in fields like science, medicine, and business
• find new uses for existing technology that accomplishes the same goals
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Careers in the Computing Industry (cont'd)

• computer and information systems managers
• analyze a company's technology needs and oversee the implementation of appropriate data 

systems
• need to be able to evaluate software, hardware, networking, and other technology resources 

for purchase or development purposes

• IT project manager
• coordinate the efforts of a team of programmers/developers and analysts to complete 

projects
• analyze technical problems for their company or a client organization, proposing solutions 

and tips to enhance productivity
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Summary

This lecture has covered the following:
• IT in Society

• Digital Currencies
• Data Mining
• Social Networking Services/Platforms
• Technology Enhanced Learning

• Impact of IT
• New Emerging Technologies
• Careers in Computing Industry
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