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Instructions to candidates

	y Do not open this examination paper until instructed to do so.
	y Section A:  answer two questions.
	y Section B:  answer one question.
	y Each question is worth [20 marks].
	y The maximum mark for this examination paper is [60 marks].
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Section A

Answer two questions. Each question is worth [20 marks].

1. A cashless society

In the near future, it is possible that cash will not be accepted as a means of payment in 
Sweden. People are already using alternative ways of paying such as mobile payment, card 
payment and internet payment. Currently 94 % of citizens in Sweden have internet access. 

In 2012, a new payment app* called “Swish” was created that allowed users to transfer 
money using their cell/mobile phone. The user has to download the Swish mobile bank app 
to their cell phone and create a user ID. Once this has been done the user can register for 
Swish which connects their bank account to their cell/mobile phone number. 

The Swish app can be used with all the Swedish banks. The maximum amount of money that 
can be transferred using the Swish app is controlled by the user’s bank.

Swish cannot be used if the user does not have a Swedish bank account. However, this only 
applies to less than 1 % of the Swedish population.

To make a payment using Swish you select a person in the contact list on your cell/mobile 
phone and follow a series of steps, see Figure 1.

Figure 1: The Swish app

The Swish app allows you to send money to friends, companies and organizations. However, 
it is not widely used when purchasing from a shop. In this case, credit or debit cards are still 
the preferred method for making payments. 

* app: small specialized program run on mobile devices, the internet, a computer or 
other electronic device

(This question continues on the following page)
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Turn over

(Question 1 continued)

(a) When a user wants to make a payment with the Swish app, the app will need to collect 
data about the transaction.

(i) Identify two items of data that the app could collect from the user making the 
payment. [2]

(ii) Identify the steps taken by the app to make the payment into the bank account of 
the person receiving the money. [4]

(b) Explain why it is important that any data sharing agreement between the Swish app 
and the Swedish banks has policies that address both the storing and sharing of app 
users’ data. [6]

(c) Many people in Sweden have seen the advantages of using the Swish app. It allows 
friends to share a restaurant bill, to pay where credit or debit cards are not accepted, to 
easily pay for babysitting or parking tickets, or make a donation at church. 

However, some people in Sweden have expressed concerns about not using cash and 
making the Swish app the only means of payment.

To what extent do the advantages of the Swish app as the only means of payment 
outweigh the disadvantages. [8]

– 3 –

M21/3/ITGSX/HP1/ENG/TZ0/XX

2221 – 5511



2. Automatic crop watering system

Since 1990, Bertha Ascayo has been the manager of El Pallar, a farm in Chacra Province, 
where fruit trees are grown. In recent years, the climate has become more unpredictable 
and the farm has suffered from periods of drought, and Bertha is aware that she needs to 
manage the watering of her fruit trees more than she has had to in the past.

Bertha will need to make some improvements to the watering system by adding a rain sensor 
and use a computer program to automate the watering process. She has decided to use the 
proprietary software offered by the company that has installed the equipment for the watering 
of the trees. 

By using this software, Bertha can program a different watering plan for each type of tree. 
This includes programming the days of the week, times of the day and length of the water 
cycle for each type of tree to be watered. For example, orange trees will be watered on 
Mondays and Thursdays at 6am for 45 minutes, and at 8pm for 30 minutes.

(a) (i) Identify three characteristics of proprietary software. [3]

(ii) A computer program uses the data provided by the rain sensor to decide whether 
to water the trees. Identify the steps in this program. [3]

(b) Water is becoming increasingly scarce in Chacra Province and the provincial 
government is concerned there will be a point when there is not enough water for all of 
the farms to water their crops or fruit trees. 

To manage water for the watering of crops and fruit trees, the provincial government 
of Chacra Province intends to create a computer model to calculate how much water 
each farm in the province will receive. 

Explain three factors that will contribute to the accuracy of the model. [6]

(c) The farmers of Chacra Province are concerned about the provincial government using 
a computer model to determine the amount of water they will be allowed to use to 
water their fruit trees.

To what extent should the farmers of Chacra Province rely on their knowledge and 
experience, rather than the computer-based solution provided by the provincial 
government, to manage the watering of the fruit trees? [8]
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3. Technology disruption in Orams Academy

Many schools use virtual learning environments (VLE) such as Firefly, PowerSchool 
Learning, Schoology, Final Site LMS and Google Classroom. The VLE is used for document 
storage, lesson content and homework management as well as for communication between 
the school, students and parents. 

In addition to the VLE, collaborative cloud-based online tools such as Google G Suite and 
Microsoft Office 365 are used by students and teachers.

Recently, Daniela Stark, the principal at Orams Academy, has become concerned that 
using only one VLE may not prove to be as beneficial as originally thought. She has heard 
that some teachers and students are also successfully using social media tools such as 
Facebook, Twitter or Instagram to share their learning. She has also been told that the lack of 
bandwidth that the school experiences at times can cause problems.

Daniela is considering an alternative approach and allowing teachers and students to choose 
the most appropriate tools to manage their learning.

(a) (i) Identify two characteristics of cloud-based storage. [2]

(ii) Identify two reasons why there might be a lack of bandwidth at times on the 
school’s network. [2]

(iii) Identify two potential disadvantages of using online collaborative tools. [2]

(b) An acceptable-use policy will be required for the appropriate use of virtual learning 
environments and collaborative online tools in Orams Academy.

Explain three elements that would be included in an acceptable-use policy for Orams 
Academy. [6]

(c) Discuss whether Daniela should make every teacher at Orams Academy use the same 
learning platform or she should allow each teacher to choose their own preferred 
learning management approach. [8]
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Section B

Answer one question. Each question is worth [20 marks].

4. Fake news

We see and hear news every day and trust that the information provided is accurate. That 
belief may soon end. 

Artificial intelligence (AI) software is now being developed that can produce fake video 
footage of public figures using recordings of their own voices. A startup company, 
DidYouSayThat, has used a neural network to turn sound into speech. Using as little as one 
minute of data, it can reproduce a particular person’s voice. The developer of this software 
demonstrated the results by using the voices of Bill Clinton, George Bush and Barack Obama 
in a computer generated conversation.

Once a person’s voice has been reproduced, DidYouSayThat can create a fake video using 
a neural network that is trained by processing hundreds of videos of the person’s face. Video 
footage of politicians and celebrities are often used as there is so much data available online. 

The combination of these two approaches (fake audio and fake video), results in fake video 
footage where people are shown doing and saying things they never did or said. Twitter and 
Reddit have already banned the use of fake videos on their platforms.

(a) (i) Identify three characteristics of a neural network. [3]

(ii) Alpha testing will be used in the development of the voice synthesis software. 

Identify three characteristics of alpha testing. [3]

(b) DidYouSayThat has created a number of prototypes of their voice synthesis software.

Explain three reasons why DidYouSayThat would have used prototypes during the 
development of their voice synthesis software. [6]

(c) Law professor John Silverman commented, as humans we tend to believe what we 
see, and the increased number of tools to make fake media that is unrecognizable from 
real media is going to prove a challenge in the future.

DidYouSayThat is aware of the ethical implications of this voice synthesis technology. 
Their ethics policy states that with great innovation comes great responsibility. 

To what extent should DidYouSayThat be accountable for the fake videos posted by 
users of their software on social media platforms? [8]
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5. Mearlet Finances

Alia Khoury, the Chief Executive of Mearlet Finances, has received a large number of 
complaints from customers about the financial products* they have purchased from her company.

These decisions were based on the recommendations of an expert system, MF v1.0. This 
system reduced the amount of time it took to recommend a financial product and allowed Alia 
to reduce the number of staff she employs.

* financial products: such as mortgages, loans, pension schemes and savings accounts

(a) (i) Identify two features of an expert system.  [2]

(ii) Identify two responsibilities of a project manager in the development of an expert 
system such as MF v1.0. [2]

(iii) Expert systems use inference rules.

Identify two characteristics of inference rules. [2]

(b) (i)  Explain how the quality of the data collected can affect the effectiveness of a 
knowledge base. [3]

(ii) Explain why the failure to update data within its knowledge base may cause 
problems for Mearlet Finances. [3]

(c) Since the introduction of the expert system, Mearlet Finances has been able to offer 
a wider range of financial products. This has attracted more customers. However, Alia 
believes that the current expert system may not be able to cope with the increased size 
and complexity of the business.

Alia is considering two options:

 y Option 1: Purchase a new version of the MF expert system, MF v2.0.

 y Option 2: Purchase a new artificial intelligence (AI) system that uses machine learning.

Evaluate these two options. [8]
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6. Pepper

Pepper is a humanoid robot that uses natural language processing, as 
well as voice recognition, to understand what is being said. Pepper can 
also identify basic human emotions by analysing verbal and non-verbal 
clues, see Figure 2.

Pepper has multiple sensors, a battery that lasts for 12 hours and is 
equipped with wireless connectivity. Pepper is released in batches of 
one thousand and they usually sell out immediately.

Software developers can create new apps* for Pepper as the robot has 
a generic profile. So far, Pepper has been successfully used on cruise 
ships, homes in Japan and with the elderly in the UK. However, Pepper 
could not answer questions from customers in supermarkets in some 
parts of the USA and Latin America.

* apps: small specialized programs run on mobile devices, the internet, a 
computer or other electronic device

(a) (i)  Outline one reason why Pepper could not answer a customer’s question in a 
supermarket. [2]

(ii) Pepper was developed using an agile development methodology. 

Outline two reasons why an agile development methodology would have been 
used for the development of Pepper. [4]

(b) Pepper could use either machine learning or rule-based learning for its natural 
language processing. 

Analyse these two options. [6]

(c) King Robotics is planning to use robots in schools. The robots will use a unique 
approach called “care-receiving”. In this approach to teaching the robot does not 
directly instruct the student, instead the robot makes mistakes and asks the student for 
help to correct them. Early studies have found that children respond very positively to 
this approach. The robots will also be able to carry out direct teaching activities.

Evaluate the advantages and disadvantages of using robots such as Pepper to support 
the care-receiving teaching approach as well as carrying out direct teaching activities. [8]

Figure 2: Pepper the 
humanoid robot
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