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Answers
Unit R050  IT in the digital world

Topic area 1  Design tools

Test your knowledge
1 The start of a flow chart is represented by:

2 Any two from:
	nodes
	sub-nodes
	branches/connecting lines
	key words
	colours
	images.

3 How a problem could be solved. 
4 Any product that moves or has a timeline.
5 Any two from:
	branding
	colours 
	fonts
	text
	user interaction functionality.

6 Any one from:
	The processes and decisions are shown 

sequentially so does not show concurrent 
processes.

	Can become complicated if a lot of 
decisions need to be shown.

	Cannot be used to create visual designs.
7 Mind maps
8 Design tools:
	visualisation diagrams
	mind maps
	high-fidelity wireframes.

9 Images can be imported from a scanner or a 
graphics package.

10 It means that a number of components or 
elements can be moved as one.

Practice questions
1 Indicative content, for example:

connecting line

decision

2 Indicative content, for example:
	Easy to add ideas at any time.
	Can help focus on the ideas and links 

between them.
	Shows dependent ideas.

3 Indicative content, for example:
 A library mind map sorts and organises 

information about the website home page to 
enable the client to clearly understand the 
contents. 

4 Indicative content, for example:
 A low-fidelity wireframe uses boxes to show 

where the content will be shown on the 
website, but no details are provided. A high-
fidelity wireframe will also show boxes where 
the content is to be placed, but these boxes 
include detail about the contents. A low-fidelity 
wireframe does not include details about the text 
to be included, while a high-fidelity wireframe 
will detail the font type, size and colour. 

5 Indicative content, for example:
 There are in-bsssuilt tools and features in 

word-processing software which allow shapes 
and lines to be used to create a visualisation 
diagram. The tools include shapes, such as a 
box, which can show where the elements are 
to be placed. 
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Topic area 2  Human Computer 
Interface in everyday life

Test your knowledge
1 Any one from:
	type
	touch
	gesture
	voice.

2 So that important information stands out and 
the interactions are clear. 

3 An embedded system is built into a digital 
device and provides the user with options to 
choose from.

4 To allow the user to interact with a digital 
device remotely. This is done using the IoE to 
allow the two devices to communicate. 

5 Any one from:
	Increased security.
	A customer only has access to their own 

accounts.
	Can operate bank facilities without the 

need for bank staff.
	Flexibility of when and how to use bank.

6 Light emitting diode
7 There is a separate backlight to illuminate the 

display from behind.
8 The size of a screen is usually described 

by the length of its diagonal, which is the 
distance between opposite corners.

9 The more options and sub-options that are 
included in the HCI, the more processing 
power is needed.

10 Any one from:
	size of display
	cost of device
	method of interaction
	processing power requirements
	memory requirements.

11 Apple devices.

12 It may not function as intended, with some 
limited functionality and even limited options 
for the user. 

13 Any one from:
	database
	mobile app
	spreadsheet
	website.

14 The HCI allows a user to carry out tasks using 
the options presented to them.

15 As soon as the software is accessed by the 
user.

16 The answer to this question will depend on 
the gestures selected from the image or found 
during research. 

17 Any one from:
	pan
	rotate
	select different objects
	activate triggers.

18 PCs and laptops
19 Through a tap on the touch screen or by using 

the mouse and a click.
20 All actions with an HCI can be completed by 

just speaking.

Practice questions
1 Indicative content, for example:
	Advantage: Offers users a personalised 

experience.
	Disadvantage: If connection is lost, then a 

personalised experience will no longer be 
offered to the user.

2 Indicative content, for example:
 Touch and gesture can be used, where the 

user touches the touch screen or uses a 
gesture on the touch screen to carry out an 
action. 

3 Indicative content, for example:
 A lot of options on an HCI means the HCI 

file size will be large. This will need a lot 
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of memory which means there is not much 
memory available for other applications.

4 Indicative content, for example:
	keyboard 
	voice.

5 Indicative content, for example:
	Using a mouse to select the option required 

can be precise, meaning the chance of 
selecting the incorrect option is reduced.

	The user can move around the HCI using 
shortcut keys on a keyboard, meaning 
time can be saved as tasks are completed 
quickly. 

Topic area 3  Data and testing

Test your knowledge
1 Random letters and numbers, symbols, 

graphics and sound.
2 The facts and figures are without meaning; it 

is not possible to understand what they mean.
3 Information is created when data is 

processed.
4 Number
5 Information is in context; data has no context. 
6 Drop-down list, radio buttons or a tick list.
7 Currency
8 Whole numbers
9 Example answers: 
	To show a percentage score in a test.
	To show the discount applied to a selling 

price.
10 Any number with or without decimal places.
11 Verification checks that the data on the source 

is the same as the data entered. 
12 Input mask/format check
13 Any one from:
	drop-down list
	radio buttons
	tick list.

14 Leaving out mandatory, required, data in a 
field. 

15 The data is entered twice. Both entries are 
compared to check they are the same. If they 
are not the same then an error message will 
appear asking the user to check their data 
entry. 

16 Any two from:
	email
	interview
	online questionnaire and survey.

17 A conversation between two people in which 
questions are asked.

18 A question where there is only a set number 
of answers to be chosen.

19 Data that is descriptive and cannot be 
measured.

20 Any one from:
	Large numbers of people can be asked to 

fill in the same questionnaire/survey.
	Comparisons are easy to formulate.
	Cheaper than interviews for large numbers 

of people.
21 The cloud is the software, services and 

storage areas that run on the internet rather 
than being stored and accessed on a physical 
location storage device.

22 Through a web browser such as Edge, 
Chrome, Firefox. 

23 Any one from:
	If there is no power the device will not 

work.
	If the device is dropped the components 

may fail.
24 Any one from:
	primary hard drive
	network drive.

25 Any one from:
	There are no moving parts, so they are 

reliable and durable.
	The reading and writing of data can be  

fast.
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	Low power consumption.
	Portable, small and lightweight.
	Range of capacities available.
	Fast speeds, with no moving parts or  

boot-up time.
26 Any one from:
	The final solution will be fit for purpose and 

be of high quality.
	Testing will have covered all functions and 

features so all errors should have been 
identified and rectified. 

	Technical testing means that the solution 
will have been tested on a range of digital 
devices and operating systems.

	User testing will ensure the user journey is 
error free and intuitive to use.

	Carrying out testing can ensure the 
reliability and robustness of the solution.

27 Extreme
28 Any one from:
	Testing an HCI to make sure the buttons 

and macros work as intended.
	Calculations used in a spreadsheet 

solution.
	How a solution loads on opening on a range 

of digital devices and operating systems.
	Data validation on a form.

29 Testing carried out by users who will use the 
solution.

30 Any one from:
	data entry
	HCI functionality
	different user interaction methods.

Practice questions
1 Indicative content, for example:
 Currency, because the customer needs to 

know how much to pay for their order. The 
currency can be shown in a format showing 
pounds and pence. 

2 Indicative content, for example:
 A length check can be set so that a username 

is equal to, or greater than, a specified 
length as defined in the validation rule. For 
example, a username of a single letter is not 
a good username, so a validation check would 
highlight the length is not acceptable and has 
to be a specified number of characters. 

3 Indicative content, for example:
	Advantage: Cheaper than interviews for 

large numbers of people.
	Disadvantage: A badly designed question 

may not get the data required in the right 
format.

4 Indicative content, for example:
	Advantages: Files can be accessed from 

anywhere as long as there is an internet 
connection. Storage space can be saved on 
users’ devices as the files are stored in the 
cloud. 

	Disadvantages: Without an internet 
connection, or with a slow/unstable 
connection, the files, software and apps 
stored in the cloud can be inaccessible. If 
the storage space is the victim of an attack, 
the data/information could fall into the 
wrong hands. 

5 Indicative content, for example:
	calculations used in a spreadsheet solution
	user interaction in an AR product.

Topic area 4  Cyber-security 
and legislation

Test your knowledge
1 Denial of service
2 A hacker who hacks into a computer system 

with malicious intent – stealing, exploiting the 
data stolen or seen, and selling on the data. 
They carry out illegal hacking activities and 
can be prosecuted under UK IT legislation.
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3 A Trojan horse is a standalone malicious 
program designed to give full control of an 
infected digital system to another digital 
system.

4 Phishing uses a fake website that looks 
identical to the real one.

5 Any two from:
	baiting
	phishing
	pretexting
	quid pro quo
	scareware
	shoulder surfing.

6 When the data is destroyed by a cyber-
security attacker and no longer exists.

7 Data at rest means that the data is not moving 
from device to device or network to network. 
Data in transit means the data is being sent, 
or moving, from one location to another.

8 A DoS attack aims to make a computer 
network unavailable to users.

9 Any one from (for example):
	name
	address
	date of birth.

10 Any one from:
	Data will need to be restored, taking time 

and possibly losing money.
	A loss of trust from customers/suppliers if 

personal/sensitive data has been stolen.
	Increased costs to upgrade security/

hardware/software.
	Compensation may need to be paid.

11 To stop unauthorised access to digital devices 
and the data and information stored on them.

12 A fingerprint, eye scan or voice.
13 A correct and valid code has to be inputted 

before the door opens.
14 Radio-frequency identification.
15 Through radio transfer.
16 Read, write, edit or delete data and 

information.

17 Two-factor authentication.
18 Asymmetric and symmetric.
19 It monitors traffic into and out of a network.
20 A password acts as authentication.
21 When data is no longer required, or it should 

be securely destroyed for legal reasons.
22 An area on a storage device that stores data.
23 No, because the wipe also removes all the 

basic commands stored on the storage device –  
and these are the commands that make the 
storage device operate.

24 A hard drive shredder or a drill or hammer.
25 By using a paper shredder to shred them or 

by burning them.
26 Access to materials that you do not have 

permission to view.
27 There are five sections.
28 50 years.
29 Creative work which can be treated as an 

asset or physical property. IP covers four main 
areas – copyright, trademarks, design rights 
and patents.

30 Any one from:
	Using software without the correct 

software licence.
	Downloading files from the internet.
	Copying music, DVDs, CDs and software.

31 The Information Commissioner’s Office (ICO).
32 The person the data is held about.
33 Any two from:
	Used fairly, lawfully and transparently.
	Used for specified, explicit purposes.
	Used in a way that is adequate, relevant 

and limited to only what is necessary.
	Accurate and, where necessary, kept  

up to date.
	Kept for no longer than is necessary.
	Handled in a way that ensures appropriate 

security, including protection against 
unlawful or unauthorised processing, 
access, loss, destruction or damage.
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34 By ticking a box, sending an email or clicking 
a button or icon.

35 The Information Commissioner’s Office (ICO).
36 Any one from
	If the information is already in the public 

domain.
	If the information is contained in court 

records.
37 Any two from:
	Analyse workstations and assess and 

reduce risks.
	Ensure that workstations meet the 

minimum requirements.
	Plan work so that there are breaks or 

changes of activity.
	Arrange and pay for eye tests and glasses 

(if special ones are needed).
	Provide health and safety training and 

information.
38 Examples include:
	tired eyes
	discomfort
	temporary short-sightedness
	headaches
	repetitive strain injury (RSI)/muscle 

problems.
39 Any two from:
	Check their screen is well positioned and 

properly adjusted.
	Make sure lighting conditions are suitable.
	Take regular breaks from screen work.

Practice questions
1 Indicative content, for example:
	Black hat: The hacker hacks into a 

computer system with malicious intent.
	Grey hat: The hacker hacks into computer 

systems for fun or to troll, but does 
not have malicious intent towards the 
computer system.

	White hat: The hacker is given permission 
to hack into systems to identify any 
loopholes or vulnerabilities. 

2 Indicative content, for example:
	Phishing: Phishing tries to get users to 

input their credit or debit card numbers, or 
security details or log-in details into a fake 
website.

	Scareware: Scareware tries to scare 
people into downloading and buying 
useless software.

3 Indicative content, for example:
 Data can be scrambled by using an encryption 

code to scramble the contents of a file. 
The proper code is needed to unscramble 
the file so it can be read and used. If the 
encrypted file is accessed by anyone without 
the correct code to unscramble it, the data is 
meaningless.

4 Indicative content, for example:
 The Act defines the actions that an employer 

and employee should take when working with 
DSE. The Act applies to everyone working 
with DSE for more than one hour per day. 
The employer should plan the activities of the 
employees so there is a break away from the 
DSE. Employees should take regular breaks 
away from the DSE. 

5 Indicative content, for example:
 If an image has been created by someone 

else and they are the copyright holder, then 
permission must be obtained. The creator 
may ask for a fee to use the image. The name 
of the copyright holder should also be shown 
on the website.

Topic area 5  Digital 
communications

Test your knowledge
1 To help people work together in groups and 

share files and documents. 



7

2 An infographic is a collection of images, 
charts/graphs, statistics and text that  
provides an easy-to-understand overview of a 
topic.

3 Any two from:
	sound
	text
	graphics
	hyperlinks/weblinks.

4 Any one from:
	Information about a topic can be collated 

and presented as a report.
	Headings and subheadings can be used to 

enhance the structure of the report.
	A range of elements, for example a table 

of contents and graphs/charts, can be 
included.

5 Any one from:
	Negative posts can be seen by many people 

and shared.
	Posts can be made anonymously as 

profiles can be set up in a false name.
	Needs to be kept up-to-date and 

monitored, which can take time.
6 Any one from:
	pre-defined templates
	frames 
	drag and drop.

7 Any two from:
	infographics
	leaflets
	letters, including mail merge
	newsletters 
	reports.

8 A graph provides a visual representation of 
data. 

9 A collection of data about a single item which 
is unique.

10 Speaker notes appear on the presenter’s 
screen, but cannot be seen by the audience.

11 Any two from:
	They have a battery that powers them for 

several hours.
	They have an onscreen or physical 

keyboard.
	They have cellular or Wi-Fi access the 

internet. 
	They usually have a touch screen.
	They are of a size and weight that allows 

them to be carried. 
12 A smart TV is one that can connect to the 

internet.
13 A smart TV can be connected using the  

built-in Wi-Fi or using a cable.
14 A PC is not mobile, while a laptop is portable 

and mobile. 
15 On a projected smartboard, the user interacts 

with the display by using a stylus pen or a 
finger directly on the screen. On a television-
style smartboard, the user interacts with the 
smartboard display using a pen and eraser.

16 Real-time data
17 Applications/apps that are designed to be 

run on a mobile device such as a tablet or 
smartphone.

18 Voice over internet protocol
19 An intranet website is one that is hosted on 

a private network that is accessible only to 
those people who have log-in, or access, 
details. An internet website is one that can be 
accessed by anyone who is connected to the 
internet.

20 Any one from:
	The message given through multimedia 

can be lost if too many elements are used.
	If the quality of the multimedia is low, then 

the message may not be seen as reliable.
	Too much information can be given.
	If the users do not have the correct 

hardware/software then some elements 
may not work as intended.

	If distributed via the cloud or email they 
can take a long time to download and 
access.



8

21 5G was designed to provide faster download 
speeds and greater capacity.

22 Bluetooth is a wireless technology that allows 
the exchange of data between different 
devices. 

23 A mobile hotspot is a hotspot that’s mobile 
and can be set up anywhere. It is a location 
where the internet can be accessed.

24 Wireless access point
25 Any one from:
	Devices cannot be moved as a wired 

connection may not be available.
	The wires and cables could become 

unplugged from devices, meaning the 
connection is lost.

26 The different factors that should be 
considered when selecting the type of digital 
communication and the distribution channel.

27 By using large print, Braille, a screen reader, 
enlarging text size. 

28 Any one from (for example):
	screen reader
	text enlargement
	alt tags.

29 Any one from:
	presentation
	infographic.

30 Any one from:
	local
	national
	international.

Practice questions
1 Indicative content, for example:
 Provides a quick overview of the new service 

meaning people can quickly glance at the 
infographic to get information. 

2 Indicative content, for example:
 Word processing includes tools which enable the 

user to copy, move, delete and format text. DTP 
provides features and characteristics, including  

pre-defined templates, frames and drag and 
drop, which make it more suitable. These 
make DTP better for creating complex  
layouts.

 Templates are included in DTP so many other 
people may have used the same template. 
Word processing does not allow a user to use 
frames so the final layout may not be as the 
user intended. 

3 Indicative content, for example:
 Automatic transition is when a slide is set a 

specified time to be shown before it moves on. 
Manual transition is when an action is taken 
to move the slide to the next one.

4 Indicative content, for example:
	Emails may go into the junk/spam folder so 

may not be seen.
	Attachments could contain a virus.

5 Indicative content, for example:
 Most devices have Bluetooth capability so are 

easy to pair.

Topic area 6  Internet of 
Everything (IoE)

Test your knowledge
1 The Internet of Everything (IoE) is a collection 

of smart devices which can connect to each 
other and exchange data using the internet.

2 Any two from:
	humans/people
	processes
	data
	devices.

3 Human to device.
4 For example:
	Advantage: Increase in technology-based 

jobs.
	Disadvantage: Reduction in some job roles 

that carry out repetitive tasks that can be 
automated.
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5 Any one from:
	lights
	fitness trackers
	heating controls
	smart TVs
	smart electric plugs
	printers that automatically order ink when 

supplies are low
	smart energy meters.

6 Any one from:
	heart rate
	blood pressure
	blood glucose levels.

7 Smart glasses are wearable computer 
glasses; they can automatically provide 
information about something in the wearer’s 
sight such as a product or location, and facial 
recognition of a person.

8 Vehicle-to-vehicle communication (carried out 
using wireless technology between vehicles)

9 Automatic number plate recognition.
10 The password set by the manufacturer of the 

device; they are weak passwords and can 
usually be found on the manufacturer’s website.

Practice questions
1 Indicative content, for example:
 Data is sent 24/7 in real time. 

2 Indicative content, for example:
 The IoE allows medical staff to monitor data in 

real time. The data is sent when the patient is 
in an ambulance. This means that the doctors 
and nurses already have a detailed picture of 
the patient’s condition before they arrive at 
the hospital.

3 Indicative content, for example:
 If the smart device and the data it sends 

was the target of a cyber-security attack, 
there could be a leak of sensitive data, 
data destruction or manipulation. Default 
passwords can be found on websites on the 
dark web. 

4 Indicative content, for example:
	listening to music
	creating ‘to do’ lists
	checking a weather forecast
	learning new skills
	controlling smart devices in a house, such 

as lights and plugs
	checking, and adding events to, a calendar.

5 Indicative content, for example:
	Advantage: It is safer to use an 

autonomous vehicle because digital 
devices do not get distracted or tired.

	Disadvantage: A stable connection is 
needed to send and receive data between 
devices and vehicles.

Unit R060  Data manipulation using spreadsheets

Topic area 1  Planning and 
designing the spreadsheet 
solution

Test your knowledge
1 Any one from:
	To show the flow of data through a 

spreadsheet solution.

	To show how the navigation through a 
spreadsheet solution works.

2 Mind map.
3 A series of images.
4 To design the layout of:
	a worksheet
	a printed output.

5 The layout in minimal detail of a page or 
screen.
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6 Any five from:
	addition
	subtraction
	average
	countif
	count
	division.

 (Note, there are many other examples that 
could be included.)

7 So that it appears in a logical order for the end 
user.

8 It displays only the relevant data without 
deleting the other data. Other data is still kept 
in the spreadsheet but hidden from view.

9 Indicative content, for example:
	Enter only whole numbers.
	Must be a combination of text and numbers.
	Must be a value between 0 and 20.

 There are many examples that could be included.
10 To minimise the chances of data being entered 

incorrectly.
11 The spreadsheet that will be printed. Can also 

refer to the section of a page that could be 
printed on.

12 The style that an organisation uses to ensure 
all its documents look consistent; house style 
usually includes fonts and colours, and the 
layout/type of imagery.

13 Any three from:
	title
	labels
	key
	scale
	distinct colours for different data.

14 Line chart.
15 Because it is easier to find data when it is in 

an order.
16 To allow the end user to interact with the 

spreadsheet solution.
17 User perceptions are the users’ expectations 

of how a spreadsheet solution should work. 
These are created by the past experiences 

 of the user and will affect how they use 
a spreadsheet solution. This needs to be 
considered when designing a solution: what 
are users used to using or doing in the past?

18 White space is used to declutter the layout of 
a document or worksheet so that information 
can be seen clearly.

19 Memorability is important so that a user 
understands how to use the system and will 
become quicker at using the system due to 
the conventions used.

20 Messages provide the end user with instructions 
on how to enter data and guidance on how to 
solve any issues that may have developed.

Assignment practice
1 Marking guidance: Please refer to the OCR 

marking criteria for TA1 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: The visualisation diagram is only one 
aspect of the TA1 requirements; you will need to 
produce other documents in a full assignment. 

 Your visualisation diagram should contain 
enough detail for a third party (someone other 
than you or the headteacher) to create the 
spreadsheet HCI for you. The detail should 
include how it will look (colours, fonts, sizes, 
and so on) and clear instructions about how 
the HCI will work (click here to do this, select 
from dropdown, and so on).

 The HCI itself should be well set out, with all 
the information that the headteacher requires 
to meet their needs.

Topic area 2  Creating the 
spreadsheet solution

Test your knowledge
1 Any two from:
	lookup
	range check
	text length
	limited choice.
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2 =NOW()
3 To only show the relevant data on a 

spreadsheet while hiding other data.
4 One method is to:
 1 Format the cells and tick the Locked option.
 2  Password protect the worksheet so that 

locked cells cannot be edited.
 (Different spreadsheet software will use 

different methods to lock cells.)
5 Goal Seek will produce the answer to any 

question by changing one of the cells involved 
in the calculation.

6 Line chart.
7 Pie chart.
8 A chart that combines two different sets of 

data that are related.
9 The section of the spreadsheet that will be 

printed.
10 The gaps between the edges of the paper and 

the printable area.
11 An object or graphic that can be clicked to 

trigger an event.
12 Forms provide an easy interface for the end 

user to enter data into, instead of straight into 
the cells of the spreadsheet.

13 Hyperlinks are text or graphics that link two 
pages or information.

14 An automated series of actions.
15 Macros create a sequence of activities that the 

user would carry out repetitively; this saves time 
as the end user only has to carry out the first step.

Assignment practice
2 Marking guidance: Please refer to the OCR 

marking criteria for TA2 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: Your spreadsheet solution should 
contain three main parts: HCI, technical and 
outputs.

 HCI. Is the system easy to use? Can the 
headteacher navigate to, and do, everything 
that they told you they wanted in TA1?

 Technical. Is the data used correctly? Do the 
calculations work correctly and allow the 
headteacher to find the information that they 
want easily? 

 Outputs. Does the system provide the 
headteacher with summaries of what they 
want? Do these need to be printed or on 
screen? Can these results be changed quickly 
to be about a different department?

Topic area 3  Testing the 
spreadsheet solution

Test your knowledge
1 Checking the functionality of the spreadsheet 

works, such as the formulae and functions.
2 When the end users check how the system 

works, including how easy the system is to 
use.

3 Invalid, erroneous and valid.
4 To ensure that you do not reach the end of the 

project with a major issue that needed to be 
sorted out earlier.

5 Test plans keep records of the testing process 
and ensure that all aspects are tested.

Assignment practice
3 Marking guidance: Please refer to the OCR 

marking criteria for TA3 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: Your test plan should cover all 
the areas that need to be tested from the 
spreadsheet; so, it needs to cover both 
technical and user testing.

 The test plan will need to test data entry, data 
processing (formulae/functions) as well as 
how the outputs are presented.

 The test plan should clearly indicate what data 
will be used to test the spreadsheet, including 
invalid, valid and extreme data.
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Topic area 4  Evaluating the 
spreadsheet solution

Test your knowledge
1 Functionality and usability.
2 The style that an organisation uses to ensure 

all its documents look consistent; house style 
usually includes fonts and colours, and the 
layout/type of imagery.

3 Accessibility is the ability for as many users as 
possible to use HCI navigation easily.

4 Memorability is the use of common icons 
and colours in line with the users’ previous 
experiences from other software applications. 
This makes it easier for users to use the new 
spreadsheet solution.

5 The spreadsheet may not work fully. The 
solution may not meet their needs.

Assignment practice
4 Marking guidance: Please refer to the OCR 

marking criteria for TA4 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: The evaluation should cover both 
meeting the client needs and HCI design 
principles to be an effective final evaluation.

 When evaluating the spreadsheet, you should 
include the functionality and usability of the 
solution. The evaluation should consider the 
questions from the Student Book, 4.1 Methods 
used to evaluate the success of the spreadsheet 
solution.

 An effective evaluation should review the HCI 
design principles and conventions. These will 
help to show how effective the solution may 
be for all possible users. 

Unit R070  Using augmented reality to present information

Topic area 1  Augmented reality

Test your knowledge
1 AR: The overlaying of computer-generated 

inputs onto a real-world environment.
 MR: The interaction of computer-generated 

inputs with physical objects in the real-world 
environment.

2 Any two from:
	Immersive gaming, such as Pokémon GO.
	Art galleries and museums, for example 

providing additional information about the 
exhibits.

	The use of AR avatars in theatre/films, for 
example avatars in the same scene as the 
actors who interact with them.

	At live music events, for example making 
the singer much larger in size or making 
them appear to float above the crowd.

3 The creation of a 3D image that appears to 
surround the user.

4 The use of AR in the travel and tourism 
sector is referred to more commonly as 
a travel portal. This enables people to 
‘travel’ to different locations. People can 
travel the world using the screens on their 
smartphones. Travellers can view hotels and 
hotel rooms. They can walk around cities. 
They can even see what the seat is like on the 
plane they are going to fly on. 

5 Discussions may include:
	An increase in shopping experience 

satisfaction, for example being able to 
visualise furniture in the home, trying on 
jewellery, makeup, clothes, and so on.

	Real-time navigation, for example navigating 
around the streets of towns and cities using 
an AR app instead of carrying maps.
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	Technical support, for example accessing 
instructions to carry out a repair of a piece 
of equipment.

	Immersive advertising, for example Pepsi 
ad, AR business cards, and so on.

	Logistics, for example Amazon warehouse 
uses AR wearables to identify the products 
quickly for packing.

 In your discussion, you should also include 
how lifestyle is impacted; for example, does it 
make it better or worse? Why?

6 Superimposed AR uses object recognition. 
The augmented image replaces the original 
image, either partially or completely. For 
example, in the healthcare sector, an X-ray 
superimposed over the patient’s body.

7 Marker-based AR uses markers which can 
be made of specific patterns to trigger the 
augmented experience. Markerless AR is 
more versatile than marker-based and allows 
the user to decide where to place the virtual 
object using cameras, GPS, digital compass 
or accelerometer to gather information for the 
AR software to work. It is used, for example, 
in games such as Pokémon GO.

8 Three different methods:
	gaze
	hand gestures
	voice control.

9 Acceptable examples include: using an AR 
app to view a painting and, once locked in, 
information about the painting is presented.

10 Acceptable examples include: viewing a 
globe of the Earth and using hand gestures to 
move the globe to show different continents/
countries, and so on.

11 Any two from:
	smartphones
	tablets/phablets
	AR headsets
	AR glasses
	laptops
	any other sensible suggestion.

12 Any two from:
	art galleries
	museums
	garden centres
	any other sensible suggestion.

13 Desktop AR is a technology that enables 
laptops and PCs to create an illusion of 3D 
objects that float in front of the screen. This 
is achieved by rendering red–blue 3D images 
according to the user’s viewing position. 

14 AR glasses use a front-facing camera. They 
add 3D images, animations and videos to the 
user’s real-world environment by overlaying 
computer-generated/digital information. They 
can retrieve information from computers, 
smartphones and other devices that can 
support Wi-Fi, Bluetooth and GPS.

15 False

Topic area 2  Designing an AR 
model prototype

Test your knowledge
1 You need to consider why the user experience 

would be better if you used AR. It is important 
to understand how and why your users will 
benefit from your AR app. 

 It is important to carry out as much research 
as you can, especially about your target 
market. For example, if you are creating an 
AR app for education or for the travel industry, 
who is your target audience and what are you 
trying to tell them? 

 When carrying out research you will see 
plenty of design ideas. So, you need to 
understand what is and what isn’t possible 
with the software that you have and the 
devices that will be used by the end users.

 You need to have a balance between the 
functionality of the design and the technical 
capabilities of the target audience. The 
most important thing is to keep your target 
audience (the user) as the focal point of your 
design.
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2 Visual indicators are used to show where an 
object can be placed by displaying an indicator 
on the screen, such as the outline of a square 
with grid lines.

3 Key points:
	Photographs and images used in AR should 

have a high level of detail and contrast, 
including any unique patterns. If the level 
of detail and contrast is poor, the AR 
experience can still take place, but there 
will be a reduction in the quality of the AR 
experience.

	It is important that you select a unique 
photograph from your own collection or 
create a design yourself. If you use photo 
library photos, someone else may have 
also used the same photograph. 

	Imagine two people in the same room in 
close proximity, using an AR app that has 
been created using the same software 
by two different people, using the same 
photographs (but for different purposes). 
The AR experience created by one person 
and the AR experience created by the other 
person will be distorted. The software will 
recognise the image, but may not be able 
to select the correct information/object for 
the person using the app. In other words, 
the two different applications will try to 
work as one app if they are close to each 
other.

	Do not use logos as marker images. A 
logo can appear in multiple materials for 
different contexts. It can be confusing 
to the computer vision and prevent the 
correct content becoming available 
when the target image is scanned. If you 
want to include a logo, include it in the 
instructions.

	Avoid using the same images or symbols 
within your design. All elements should be 
unique. In order for the computer vision 
to recognise the marker image, it must 
recognise approximately 70 per cent of its 
feature points. If the same images/symbols 
are used for different reasons within the 
design, the computer vision will be unable 

to decide what content you want for each 
image/symbol.

	Images should not be blurred. Computer 
vision cannot interpret blurry images. 
So, do not use images or photographs 
with blurry backgrounds if possible. Look 
for photographs and images that have 
high resolution and different textures. 
Remember, there are no feature points 
when something is blurred.

	It is also important to remember that, 
when your AR marker is scanned with a 
mobile device, it must take up at least 50 
per cent of the camera screen as well as 
keeping any white space to a minimum.

4 If you want to display AR content in a specific 
position in the view of the user’s real world, 
you would use object recognition/marker-
based triggers. If you want to display AR 
content and it does not matter what the user’s 
real-world view is, then you would use a 
markerless trigger.

5 If the digital content does not alter during any 
user interaction, then this is a static layer.

6 Flow charts are used when designing the 
action flow (how the user will interact with 
and move through the AR app). You should 
elaborate on this answer by explaining the 
terms ‘user interaction’ and ‘action flow’.

7 The minimum acceptable content for a mind 
map is:
	Title – title of the mind map.
	Central node – contains the main purpose 

and type of AR experience.
	Nodes – contain the different ideas to 

produce the AR experience.
	Subnodes – provide information about the 

different ideas for each node.
	Associations – can be curved or straight 

and link the central node to the nodes and 
the nodes to the subnodes.

8 A digital mood board is required if you are to 
include samples of video and audio. A hand-
drawn mood board would only include the 
links and a description of the video and audio 
samples.
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9 Your description should include the following 
areas of interest:
	the field of view
	an estimation of the user’s point of view 

(POV)
	the start and end point for each scene
	the user interaction taking place
	what the user will be doing during the 

scene
	a statement of what a user can or cannot 

do during the scene.
10 Any two from:
	sketches/drawings of the AR app
	photographs/images/audio/video to be 

used
	text, including font style, size and colour
	the overall colour scheme to be used within 

the AR app
	annotations explaining the choices made 

within the design.

Assignment practice
1 Marking guidance: Please refer to the OCR 

marking criteria for TA2 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: Your design documentation should 
show that you have analysed the requirements 
for the app and considered things such as the 
purpose and target audience, and the assets 
to be used. In addition, you need to include 
your design ideas for the types of triggers 
to use, the intended layers, and the user 
interaction.

2 Marking guidance: Please refer to the OCR 
marking criteria for TA2 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: You should know how to select 
and use the various design tools – you need 
to use them to support the design of your AR 
app. You may consider the initial ideas from 
Task 1 and use a mind map to develop your 

ideas further. A flow chart would be a useful 
way to plan the user interaction. Mood boards 
would showcase the ideas for the assets, and 
storyboards would navigate the end user’s 
AR app experience journey. The visualisation 
diagram must give an indication as to what 
the app would look like. The high-fidelity 
wireframe should give an indication as to how 
it would work.

Topic area 3  Creating an AR 
model prototype

Test your knowledge
1 It is used for trying out new technological 

or software-related ideas and helps to 
understand any technical risk relating to 
performance. It is used to test a specific 
design element or feature of a product and not 
the product as a whole.

2 Low-fidelity prototypes do not look real; they 
are an interactive wireframe. They are used to 
simulate processes to identify any user issues 
as early as possible. Low-fidelity prototypes 
do not include interaction. High-fidelity 
prototypes look real and simulate how the 
design works. They are also used to present 
the design ideas to clients and end users. 
High-fidelity prototypes are used to see what 
the client/end user does not like about the 
design as well as what they do like, in other 
words used to obtain feedback. They allow 
real user interactions and look as close as 
possible to the final product.

3 False
4 Any two from:
	must be unique
	must not contain blurred images, too much 

text or too much blank space
	must be of good quality
	must not contain reflections.

5 One or more triggers used to overlay multiple 
assets.
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Assignment practice
3 Marking guidance: Please refer to the OCR 

marking criteria for TA3 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: It is important that you create 
a high-fidelity prototype that reflects your 
design documentation. It is important that 
you only create the prototype and not the full 
working product. The prototype should enable 
some form of user interaction and give an 
indication as to how the app will work and 
what the AR user experience will be like.

Topic area 4  Testing and 
reviewing

Test your knowledge
1 Any four from:
	test number
	what is being tested
	expected result
	actual result
	remedial action.

 You may also include:
	how it will be tested
	re-test number.

2 This is sometimes referred to as usability 
testing. This is when users from your target 
audience try out the AR app prototype (and 
eventually the final product). It allows you to 
see how your target audience interacts with 
your AR app. 

 You should test your prototype with several 
different users where they try the different 
features and the action flow of your prototype. 
You must set the tests you want your users 
to carry out and record the results. You then 
analyse the results, and this will help you 
consider potential improvements that you 
could make.

3 This is the testing of the AR app prototype 
(and eventually the final product) to see if 
there are any errors, bugs, defects or anything 
else that an end user may come across when 
they use the AR app. 

 Reports are produced during technical testing 
that will identify any issues with the AR app 
or any potential improvements that could be 
made. 

 The technical tester will identify the types of 
tests to be carried out and develop a test plan 
to reflect the tests and the results.

4 Any three from:
	Did I plan the tests carefully?
	Did I carry out technical and user testing?
	Did I carry out sufficient testing and were 

the tests appropriate?
	Could I have carried out more testing and 

what would this have been for?
	How carefully did I analyse the results of 

the technical and user testing?
	What did I learn from carrying out technical 

and user testing?
	How helpful was the testing process?

5 Any two from:
	It is easier to understand something that 

you can physically see and use, rather 
than just being told about it. Testing (for 
example, end-user testing) allows people 
to see, touch, feel and test the prototype, 
and share their experiences.

	Usability tests are practical and provide a 
lot of information. User testing should be 
carried out by people who you would expect 
to use your AR app. Their role is to provide 
you with feedback on your design and their 
personal physical experiences of using it. 

	It is advisable to provide users with tests 
and instructions that you want them to 
carry out for you. You are then able to 
analyse the results from the tests and 
make decisions on what you need to do 
before creating the final product. You may 
need to rectify some errors or reconsider 
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the HCI to make it more accessible and 
user-friendly.

	Do not be afraid of failure. It is important 
that your prototype can be tested in such a 
way that any failure with the design can be 
changed so that the final product can work 
properly.

	It is easier to attract investors if you have 
a working prototype to show that the 
final product will work – it gives them 
confidence in the product.

	Test your prototype against the product 
design brief you created. Ask yourself 
whether it meets the design brief and 
works as intended. Make sure you do not 
get carried away and ignore your design 
priorities.

	The testing period is a critical and 
important stage for the development of any 
product. The use of a prototype can reduce 
costs and time wasted from trying to botch 
or fix problems once the complete product 
has been developed.

Assignment practice
4 Marking guidance: Please refer to the OCR 

marking criteria for TA4 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: You should be testing the prototype 
iteratively (during its creation). This is the 
technical testing aspect and is based on your 
ideas for your designs (for example, user 
interaction, triggers, layers, information 
outputs). You should be able to think of 
technical tests to check the functionality 
of the prototype and confirm your ideas. 
There should be clear evidence that you 
have amended any errors which require 
adjustments to the original design ideas. Your 
user test plan should provide feedback on the 
user experience (what they liked, what they 
didn’t like, and what they think would give 
them a better experience).

5 Marking guidance: Please refer to the OCR 
marking criteria for TA4 in the specification 
for full details of the marking criteria and how 
marks could be awarded.

 Guidance: This is not just about saying 
whether the AR model prototype is fit for 
purpose – this is about you reflecting on every 
stage of your journey through the creation 
process. Think about the actions you took and 
how you could improve your design ideas, and 
so on, in the future. Think about whether or 
not you would have benefited from taking a 
little longer when selecting the assets to use, 
and so on.


