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Teacher’s Introduction

This course companion has been written specifically for the Pearson BTEC Level 3 National Extended Certificate in
Applied Science (AAQ) (first teaching from September 2025).

About Unit 6: Contemporary Issues in Science

Unit 6 (70 GLH) js assessed internally. It is 90 guided learning hours.

Unit 6 is an optional unit in the Extended Certificate (260 GLH),

The theory notes and recap questions cover the essential knowledge and

understanding prescribed in the BTEC Unit 6 specification (Contemporary Always check the exam board

Issues in Science). The notes are presented in specification order. website for new information,
including changes to the
specification and sample

Each of the three learning aims (A—C) is given its own section in the resource. >
assessment material.

These are as follows:
A. Investigate contemporary scientific issues that impact the global population and environment.
B. Examine the effect different organisations have on contemporary science.

C. Understand how to evaluate and report scientific information.

The three learning aims are assessed as follows:

A. Investigate contemporary scientific issues that impact the global population and environment.
Students are required to investigate projects over the last 30 years and describe how they have been
implemented; their effects on people and the environment, and any ethical concerns they may have raised.

B. Examine the effect different organisations have on contemporary science.
Students are required to identify different organisations and their influence on contemporary issues within
science. They must also examine the methods used by these organisations and their effectiveness.

C. Understand how to evaluate and report scientific information.
Students are required to understand different types of scientific reporting and their target recipients. They
must be able to examine the reliability of information and disinformation alongside source reporting and
referencing. Students will also need to write articles on scientific issues that are appropriate for general and
professional audiences.

Questions are interspersed throughout the guide to test and develop understanding. Mini-tasks are aimed at
consolidating knowledge and understanding, whereas the skill-building activities develop the specific skills
students will require in the assessment.

As activities are open response and designed to practice skills across a range of different scenarios, and to avoid
providing students with templates as per BTEC guidelines, answers have not been included in this resource.

Additionally, a list of websites for further research organised by topic is provided as an appendix, teachers may
wish to share some of these sites with students to get them started on their research, but should use this with
caution so as to not risk offering too much additional support.

The table on the following page provides an overview of which skills are covered in which tasks, to support
teacher planning.

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 1 of 74 © ZigZag Education, 2025




Skill code Skill description _

AP1 Carry out a literature search on chosen scientific developments an
summarise research.

A.P2 Describe the effects of scientific developments on society.

A.P3 Describe the effects of scientific developments on the environmen /

AMI Exp!ain the effects of two scientific developments on society and t e
environment.

A.D1 Eva!uate the effects of two scientific developments on society and
environment.

B.P4 Describe the role of governmental and global organisations in coni
with contemporary scientific issues.

B.PS Describe the role that non-governmental organisations have on
contemporary scientific issues.

B.P6 Describe the role of business organisations in connection with
contemporary scientific issues.

B.M2 Explain the impact that different organisations have on contempai
scientific issues.

B.D2 Evaluate the impact that different organisations have on contempi
scientific issues.

C.P7 Explain how a scientific issue is reported and presented for differg
audiences.

C.P8 Explain how the reporting of contemporary science issues could b
interpreted as valid and reliable.

M3 Produce an article which discusses a scientific issue for a general a
using information from selected sources.

C.D3 Produce an article which evaluates a scientific issue for a professio
audience, using selected sources and further research.

COPYRIGHT
PROTECTED

ig

29

Education

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 2



Learning aim A: Investigate coi
scientific issues that impact {
population and environr

Al Scientific issues

! Key points covered

e  Climate change . Health for all e [C
e Food security . Medical treatments

In our ever-changing world, scientific issues play a crucial role in shaping our future
topics we're facing today:

Driven largely by human activities, climate change significantly
impacts our environment. We must understand its causes and
effects and take action to mitigate these changes.

Climate
change

Ensuring everyone has enough to eat is another critical issue.

Food Modern farming methods, genetic modification, animal
security welfare, and smart land use and conservation strategies all play
a part in securing our food supply for the future.

Transitioning to clean energy is essential for reducing our
carbon footprint. This includes the use of lithium batteries in

ef!I::;y electrif: cars, harnessing the power of w'l.nd and SO|E.II" energy,
exploring nuclear power and nuclear fusion, and utilising
hydroelectric power.
Achieving health for everyone involves tackling inequalities,

Health advancing regenerative medicine and stem cell therapy,

for all promoting health through vaccination and healthy behaviours,

and preparing for future pandemics.

Innovative medical treatments are transforming healthcare.

Medical These include proton beam therapy, stem cell therapy, genetic
treatments | engineering, and advanced prosthetics, all of which offer new
hope for treating various conditions.

By understanding these scientific issues and working towards solutions, we can cre
future for all.

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 2
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Climate change

Anthropogenic causes and effects

Climate change refers to significant changes in global temperatures and weather |
change occurs naturally, recent changes are largely due to anthropogenic (human
burning of fossil fuels and deforestation. These activities release greenhouse gas
methane into the atmosphere, trapping heat and causing the planet to warm.

Global average temperature change

0 | IHI M’” - ,ll|.111i,urll.r|n

1850 1875 1900 1925 1950 1975 2000 2025

The burning of fossil fuels and deforestation are two major human activities that si
change by increasing the concentration of greenhouse gases in the atmosphere.

Mini-task

What are the main anthropogenic causes of climate change?

Burning of fossil fuels
Fossil fuels such as coal, oil, and natural gas are burned for energy in power plants,
This combustion process releases large quantities of carbon dioxide (CO,) and met|
potent greenhouse gases.
1. Carbon dioxide (COz): When fossil fuels are burned, carbon stored in these fu
air to form CO,. This gas is a significant contributor to the greenhouse effect b
lifetime, meaning it can remain in the atmosphere for hundreds of years, contir
2.  Methane (CHj): Although methane is released in smaller quantities comparec
effective at trapping heat, making it a more potent greenhouse gas on a per n
emissions come from natural gas production, livestock digestion, and the dec: COPYRIGHT

Deforestation PROTECTED

Deforestation, the clearing or thinning of forests by humans, also plays a crucial rol

1. Carbon storage: Trees and forests act as carbon sinks,
absorbing CO, from the atmosphere during the process
of photosynthesis and storing it in biomass (trunks,
branches, roots and leaves). When forests are cleared,
not only is this carbon sequestration capability lost, but
the carbon stored in the trees is released back into the
atmosphere as CO, if the wood is burned or left to decay.

2. Soil carbon release: Forest soil also stores significant
amounts of carbon. When forests are cut down, the
disturbance to the soil can release this stored carbon
as CO,.

g
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Mechanism of the greenhouse effect

1. Absorption of infrared radiation: Greenhouse gases in the atmosphere, sucl
infrared radiation emitted by the Earth's surface. Normally, this radiation woull
greenhouse gases trap some of this heat, causing the atmosphere to warm.

2. Radiation re-emission: These gases then re-emit the absorbed heat in all dif¢
the Earth’s surface. This additional heat further warms the surface, leading to !
the greenhouse effect.

Impacts on global warming

1.  Temperature increase: The enhanced greenhouse effect leads to an increase
phenomenon known as global warming. Even small increases in average glob
significant impacts on climate patterns.

2. Climate change: The warming of the planet leads to broader changes in clim:
sea levels, and ecosystems. This includes more frequent and severe weather &
droughts, and heavy rainfall.

3. Biodiversity loss: As temperatures rise and habitats change, many species mg
a loss of biodiversity. This can disrupt ecosystems and the services they provit
of crops and regulation of water cycles.

Mini-task

Describe two major effects of climate change on the environment.

Understanding the role of human activities, such as the burning of fossil fuels and ¢
to climate change is crucial for developing strategies to mitigate their impact. By 1
emissions and protecting forests, we can help stabilise the climate and reduce the |
global warming.

The Greenhouse Effect

Some solar radiation

is reflected by the Some of the infraf
Earth and the passes through th

I atmosphere. Some is absorbed
in all directions by
gas molecules. The

is to warm the Ea
-« _and the lower atm

Most radiation is abs@fibed
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Measures to mitigate change

To combat climate change, we must reduce greenhouse gas emissions.

This can be achieved through various strategies:

e Renewable energy: Using energy sources such as wind, solar, and
hydroelectric power that do not emit greenhouse gases.

e  Biofuels: Fuels made from organic materials that can replace fossil fuels.

e  Carbon capture: Technologies that capture and store carbon dioxide
(CO,) emissions from sources such as power plants and industrial
processes before they can enter the atmosphere. The process involves
three main steps: capture, transport and storage. During the capture
phase, CO; is separated from other gases produced in industrial activities
using various methods such as pre-combustion capture, post-combustion
capture, and oxy-fuel combustion. Once captured, the CO, is compressed
and transported, typically through pipelines, to suitable storage sites.
These sites are often deep underground geological formations such as depleft
saline aquifers, where the CO, can be securely stored for long periods. This te
reducing greenhouse gas emissions and mitigating climate change, particular!
to decarbonise.

Measures to reach carbon neutrality

Achieving carbon neutrality means balancing the amount of carbon dioxide
emitted with the amount removed from the atmosphere. This can be done by:
e  Switching to non-carbon energy sources
e Increasing the use of renewable energy
e Implementing biofuels and carbon capture technologies

Measure

Individual scale

Local scale

Switching to
non-carbon
energy sources

Individuals can switch
to electric vehicles
(EVs) and use electric
appliances instead

of gas.

Opting for renewable
energy plans if
available.

Local governments can
invest in public EV charging
infrastructure and promote
public transportation.
Encouraging community-
wide shifts to non-carbon
energy solutions, such as
solar panels for homes.

Increasing the
use of renewable
energy

Installing solar panels
or small wind turbines
on homes.

Using renewable
energy providers.

Local municipalities

can build solar farms or
wind farms.

Providing incentives for
businesses and homes to
switch to renewables.

Implementing
biofuels and
carbon capture
technologies

Individuals can

sup port biofuel use
by choosing biofuel
options for heating or
transport where
available.

Local industries can
adopt biofuels for
machinery and heating.
Local governments can
invest in carbon capture
technologies for local
power plants.

COPYRIGHT
PROTECTED
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This table highlights the actions that can be taken at different scales to help achiey
varying levels of impact and feasibility depending on the scope of implementation.
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Mini-case study

Countries such as Sweden and Costa Rica are paving the path towards carbon nel
strategies and ambitious targets to reduce greenhouse gas emissions and promga

Sweden's approach:

Sweden has set a bold goal to become one of the world's first fossil-free welfare |
aims to achieve net zero greenhouse gas emissions, primarily by transitioning to |
as hydropower, wind power, and bioenergy. Initiatives include extensive investmie
infrastructure, incentives for electric vehicles (EVs), and stringent regulations on ¢
industries and households. This comprehensive approach has positioned Sweden
sustainable development and climate action.

An offshore wind fam.

Costa Rica's success story:

Costa Rica has made remarkable strides towards carbon neutrality, leveraging its
The country derives over 99% of its electricity from renewable sources, primarily |
geothermal energy. Through robust policies and initiatives, Costa Rica has not on
but also preserved its rich biodiversity and ecosystems. The government's commi
with investments in renewable energy projects and sustainable practices, has gati
serves as a model for other nations striving for environmental sustainability.

Z
%
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acN Hydroekctric Plant, Cachi, Province of Cartago, Costa |

Impact and lessons learned:

Both Sweden and Costa Rica demonstrate that achieving carbon neutrality is feas 3
planning, and public engagement. Their success underscores the importance of i1 Ig
into national energy policies, fostering innovation in technology and infrastructus
businesses in sustainable practices. 09

Education

e  Define carbon neutrality and provide an example of a country working towal
e How can urban areas effectively transition to carbon neutrality?
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o Skill-based question

'I—/
I Describe how reforestation projects are implemented to combat climate —
Use specific examples covered in this unit, of reforestation initiatives in s —
: ; ; - . 7’
Tips: Step I: Define reforestation and its role in climate change mitigation. A
Step 2: Research reforestation projects in two countries (e.g. Brazil and F 4 N
v/ /

Step 3: Use the table below to organise your findings:

Reforestation

project name Steps taken s

Country

Step 4: Write a short paragraph summarising how reforestation is carrit 1

specific examples. —
7\
'{\%}: c‘é.,'}.
Food security =7

p

Modern farming methods —

Modern farming techniques play a crucial role in meeting the food demands of a b -
Two key methods at the forefront of this effort are precision agriculture and hydrag { \
{ ]
r‘.
- 4
Precision agriculture employs advanced technologies such as GPS, sensors P~
and drones to monitor and manage crop growth, soil conditions and I" 1%
environmental variables. By precisely applying inputs like water, fertilisers ./
and pesticides only where and when they are needed, farmers can optimise —y
yields, reduce resource wastage, and minimise environmental impacts such !i-\\\___j
as water pollution and soil degradation. This approach not only enhances -
crop productivity but also promotes sustainable farming practices. N

COPYRIGHT
PROTECTED

Drones equipped with modified cameras use NIR (Near Infrare
photography to map plantations and monitor plant healh effectiy

g

Mini-task

________________________________________________ Qg9

Explain the importance of precision agriculture in modern farming. Ed ucation
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Hydroponics, on the other hand, involves growing plants without soil, instead usin
Plants are typically grown in a controlled environment, such as greenhouses or veri
factors such as temperature, humidity and light can be carefully regulated. Hydrop
efficiency and water use, making them suitable for urban agriculture and areas witl
method allows for year-round cultivation, reduces the use of pesticides, and can pr
traditional soil-based farming.

These modern techniques are integral to addressing global food security challenge
efficiency, sustainability and resilience in the face of climate change.

Mini-task

Name two modern farming methods that contribute to food security.

Genetic modification

Genetic modification (GM) involves the precise alteration of an organism’s DNA't
achieve desirable traits. In agriculture, this technology is used to engineer crops wi
enhanced characteristics such as improved yield, resistance to pests and diseases, ¢
increased nutritional value.

Techniques like CRISPR-Cas9 and gene splicing enable scientists to introduce or my
plant's genome. For example, genetically modified crops can be engineered to wit
conditions, reduce the need for chemical pesticides, or increase the nutrient conter

While GM crops have the potential to significantly boost food security by increasin
reducing food shortages, they also spark debates about their long-term environme
health risks. Concerns include the possibility of unintended consequences on non-
development of resistant pest species, and the ethical implications of modifying ge

What are some ethical concerns associated with genetic modification in agricultl

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 2
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Animal welfare

Ensuring humane treatment of animals in agriculture is a fundamental aspect of et!
This involves providing animals with adequate living conditions that meet their phy
Key components include ensuring sufficient space, proper nutrition, and access to ¢

Humane handling practices are essential to reduce stress
and discomfort during transportation, housing, and routine
procedures. Additionally, farm animals should be protected
from extreme weather conditions and given opportunities
for natural behaviours.

Welfare standards are often regulated by national and
international guidelines, such as those outlined by the RSPCA
and the World Organisation for Animal Health (WOAH).
Adhering to these standards not only improves animal health
and productivity but also addresses ethical concerns and
consumer expectations regarding animal rights.

Land use and conservation

Balancing agricultural land use with environmental conservation is essential to prot
biodiversity. Sustainable agricultural practices are designed to optimise land prodt
environmental impact. Techniques such as crop rotation, which involves alternatit
same field to improve soil health and reduce pest build-up, are vital for maintainint
reliance on chemical inputs.

Agroforestry integrates trees and shrubs into crop and livestock systems, enhancin
structure, and providing additional income sources. Additionally, conserving wildlil
landscapes helps to preserve ecological balance and supports species conservation
helps to ensure that agriculture can meet current food demands without comprom
for future generations.

tict

Agroforestry in Masake, Uganda.

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 1€
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Mini-case study

The introduction of genetically modified organisms (GMOs) in
agriculture has led to increased crop yields and reduced pesticide
use. For example, Bt corn, which is genetically modified to resist
pests, has significantly decreased the need for chemical pesticides.

An emply seed bag for com
containing three patented genes
that make it resistant fo herbicides.

@ Skill-based question

Find and evaluate three reliable sources that discuss strategies to improv

Tlps: Step I: Search for articles, reports or websites on food security strategi
or trusted organisations (e.g. FAO, WHO).
Step 2: Complete the table below to evaluate the reliability of each sout

Source Type : Evidence of re
: Publisher SR
name (e.g. article, report) (e.g. citations, pee¢|

Step 3: Based on your evaluation, explain which source is most reliable,
strategies discussed in that source.

Clean energy

Lithium batteries in electric cars
Electric vehicles (EVs) are

powered by lithium-ion IB:RL""!:;(:H

batteries, which store and batteries that

release energy through power electric

electrochemical processes. vehicles.

These batteries are crucial

for reducing emissions from the COPYRIGHT
transportation sector as they enable PROTECTED

vehicles to operate without internal
combustion engines, which are major
sources of greenhouse gases. Lithium-ion
batteries offer high energy density and
efficiency, contributing to longer driving
ranges and shorter charging times for EVs,
making them a key technology in the shift
towards sustainable transportation.

g

ag
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Mini-task

How do lithium-ion batteries help in reducing carbon emissions from transportat
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Wind power
Wind turbines cc
wind into mecha
transformed into
generator. Wind
energy source th
on fossil fuels, th
emissions. Mods
substantial amoL
installed both on
wind energy a ve
clean energy pro

Wind turbines in southem Calffornia.

Solar power

Solar panels, or photovoltaic (PV)
systems, capture sunlight and convert
it into electricity through the
photovoltaic effect. Solar power is

a pivotal player in the transition to
renewable energy, offering a
sustainable and abundant energy
source. Solar energy systems can be
deployed on various scales, from small
residential rooftops to large solar
farms, contributing to energy security
and reducing the carbon footprint
associated with electricity generation.

AdOD NOILOIdSNI

Compare and contrast wind power and solar power as renewable energy sources

Nuclear power and fusion

Nuclear power generates electricity through nuclear fission reactions, where atomn
nuclei are split to release energy. It produces large amounts of energy with minim;
greenhouse gas emissions but poses challenges such as the management of radioz
waste and the potential for catastrophic failures.

COPYRIGHT
- = Nuclear fusion, a pot PROTECTED

to replicate the Sun's |
fusing atomic nuclei..

clean energy with few

safety and waste dispt
issues compared to fis :
. — 19
though it remains in tl
experimental stage. 09

Education

Mini-task

Compare the pott
disadvantages of

A nuclear power plant in Be lgium.
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Hydroelectric power ' f
Hydroelectric power generates electricity by '
harnessing the energy of flowing or falling water.

It is a reliable and renewable energy source that can
provide consistent power supply, making it a
cornerstone of many national energy grids.

However, hydroelectric projects can have significant
environmental impacts, such as altering water
ecosystems and displacing local communities.

Despite these challenges, hydroelectric power remains
a vital part of the global renewable energy mix.

The Three Gorges Dam, (
facill

Mini-case study

Norway is widely recognised as a global leader in sustainable energy production.
generated from hydroelectric power, making it one of the most renewable-based
world. Hydroelectric power is Norway’s main renewable energy source, harnessi
from rivers, lakes and waterfalls to generate electricity. This process produces mir
emissions, resulting in a very low environmental impact compared to fossil fuels.

clean, renewable source, Norway has made significant strides towards carbon net
its carbon footprint across sectors. This strategic investment in hydropower not o
domestic energy needs but also strengthens its position as a global role model f¢
transition to greener energy systems. Norway's long-standing commitment to st
benchmark for climate-conscious innovation and environmental stewardship.

AdOD NOILO4dSNI
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o Skill-based question

—
3 Summarise the main points of a case study on Norway's use of hydroelec

energy production.

Tips: Step I:Read the case study provided. |dentify the main aspects of Norwa
Step 2: Use the table below to organise your findings:

Key aspect Details

Percentage of electricity generated

Main renewable energy source

Environmental impact
Contribution to carbon neutrality

Global leadership in energy

Step 3: Write a summary (100—150 words) using the information from t
. Norway's reliance on hydroelectric power.

. The environmental benefits of this energy source.

. Its role as a global leader in sustainable energy.

Health for all

Inequalities

Health inequalities are disparities in health status and access to healthcare

that exist between different groups within a population. These inequalities

can be influenced by a range of socio-economic factors including:

e Income: Individuals with higher incomes often have better access to
healthcare services, healthier living conditions, and improved overall health
compared to those with lower incomes. Financial resources enable access
to private healthcare, higher-quality nutrition, and wellness services.

e  Education: Higher levels of education are associated with better health outcai
are more likely to engage in health-promoting behaviours, have better health
preventative care.

e  Geography: Geographic location can significantly impact access to healthcare
or remote areas often face challenges such as fewer healthcare facilities, longe
and shortages of healthcare professionals.

Understanding these factors is crucial for addressing health disparities and ensurifi
equitable access to necessary health resources and services.

COPYRIGHT
PROTECTED

Mini-task

Explain the concept of health inequalities and provide an example.

g
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Regenerative medicine and stem cell therapy
Regenerative medicine is a rapidly advancing field focused on repairing
or replacing damaged tissues and organs to restore normal function.
This field encompasses several techniques:

Stem cell therapy: This involves the use of stem cells — undifferentiated cells
with the potential to develop into various types of cells — to treat or prevent
diseases. Stem cells can be derived from various sources, including embryonit
tissues and adult tissues like bone marrow. These cells are used to regenerate
damaged tissues, such as in cases of spinal cord injuries, heart disease, and
certain types of cancer.

Tissue engineering: This involves creating biological substitutes that can
restore, maintain or improve tissue function. It combines cells, scaffolds and
growth factors to develop new tissues or organs.

Gene therapy: A related area where genetic material is introduced into a patis
disease. It can be used to correct genetic defects or enhance the body's abilif

These advancements offer significant potential for treating conditions that current!
effective treatments.

L

Stem cells being injected into the knee of a patient.

Health promotion va
Health promotion focuses on encouraging behaviours and conditions that as
enhance overall well-being and prevent disease. Key strategies include: the
e Vaccination: Immunisation is a critical component of public health, age

helping to prevent the spread of infectious diseases such as measles,

flu and COVID-19. Vaccines work by stimulating the immune system to fight ¢
Healthy eating: Promoting balanced diets rich in fruits, vegetables, whole gra
prevent chronic diseases such as obesity, diabetes, and heart disease.
Exercise: Regular physical activity is essential
for maintaining good health. It reduces the
risk of many diseases, improves mental
health, and supports overall well-being.
Education on harmful behaviours: Raising
awareness about the risks associated with
smoking, excessive alcohol consumption,
and drug abuse is vital for preventing related
health issues. Education campaigns and
public health initiatives aim to reduce the
prevalence of these behaviours and their
associated health impacts.

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 15
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Preparing for pandemics

Pandemic preparedness involves a series of strategies and measures to
manage and mitigate the impact of widespread infectious diseases.

Key components include:

Healthcare infrastructure: Strengthening healthcare systems to handle surgée
in patient numbers, including building capacity in hospitals, training healthcar
workers, and ensuring the availability of essential medical supplies.

Vaccine development: Rapid development and distribution of vaccines are ¢
Research and production must be accelerated to provide effective vaccines an
Public health measures: Implementing measures such as social distancing, m
protocols helps to reduce the spread of infectious diseases. Public health cam
how to protect themselves and others during a pandemic.

Global coordination: Effective pandemic response requires international colla
resources and strategies. Organisations like the World Health Organization (Vi
coordinating global efforts and providing guidance.

Mini-task

Mini-case study

The COVID-19 pandemic underscored the critical importance of pandemic prepat
countries with robust healthcare systems and rapid vaccine development capabili
spread more effectively.

For instance, New Zealand and the United States adopted markedly

different approaches with varying outcomes. New Zealand implemented tRh-‘
strict lockdowns and extensive contact tracing early on, resulting in a ol
lower infection rate and fewer deaths. As of July 2021, New Zealand dis
reported around 2,800 cases and 26 deaths, with an R-value evi

consistently below 1, indicating the virus was not spreading widely.

Conversely, the United States faced challenges with inconsistent
lockdown measures and delayed vaccine rollout in the initial

stages, leading to a significantly higher number of infections and
deaths. By the same period, the US had reported over 33 million

cases and more than 600,000 deaths, with R-values fluctuating
due to varying levels of public health measures across states. This A1
comparison highlights the impact of preparedness and “
coordinated responses in managing pandemic outcomes, -
providing valuable insights for future public health strategies. 7y
S -
Infographic from the Pubifc Health
Agency of Sweden:
Protect yourself and others from | il
infection’, regarding COVID-19 |

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 1€
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@ Skill-based question
—
4

Create a properly formatted Harvard-style reference list for the followin —
universal healthcare: —
. An academic journal article. ﬁ

2. Avreport from the World Health Organization (WHO). J

3.  Abook on public health policy. 'm

Tips: Step I: Research and collect the details for each source (e.g. author, titli |
Step 2: Use the table below to organise the required elements for Harv:

Source type Author(s) Title Publisher/Journal

Journal article
WHO report
Public health book

Step 3: Write the references using the Harvard style. For example:
Smith, J., 2020. Universal Healthcare Policies. London: Health Publications.

(® zzed.uk/12837-Harvard-I
® zzed.uk/12837-Harvard-2

Medical treatments

-’
|
m
O
Links to online guides for Harvard referencing ;
()
O
Proton beam therapy *«J
Proton beam therapy is a cutting-edge form of radiation therapy that utilises e
protons, rather than traditional X-rays, to target and destroy cancer cells. Protons lJ
are positively charged particles that can be directed precisely to the tumour site. _<
One of the major advantages of proton beam
therapy is its ability to deposit most of its
energy directly at the tumour, a phenomenon
known as the Bragg peak. This means that
protons deliver high doses of radiation to the
cancerous tissue while sparing the
surrounding healthy tissues and organs from
unnecessary radiation damage. This precision
can significantly reduce side effects and
improve outcomes, particularly in treating
tumours located near critical structures or in
paediatric patients where long-term effects
need to be minimised.

COPYRIGHT
PROTECTED

The Varian TrueBeam is & | 3
precise and fas I9

Mini-task 09
""""""""""""""""""""""""" Education

What are the benefits of proton beam therapy compared to traditional radiation {
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Stem cell therapy

Ster
Stem cell therapy involves the use of stem cells to repair or regenerate cap:
damaged tissues and organs. Stem cells are undifferentiated cells with the cell|
unique ability to develop into various types of cells and tissues. grov

This therapy has shown promise in treating a wide range of conditions, including %
cells may help to repair damaged nerve tissues; heart disease, by regenerating dafr
diabetes, by potentially restoring insulin-producing cells in the pancreas.

Advances in stem cell research continue to expand the scope of possible treatment
regenerative medicine.

Genetic engineering

Genetic engineering, also known as genetic modification, involves altering the DN
of an organism to treat or prevent diseases. Techniques such as CRISPR-Cas9 have
revolutionised this field by enabling precise editing of the genome.

CRISPR allows scientists to make targeted changes to DNA sequences, correcting g
inherited diseases, or introducing new genetic material to enhance cellular functior
applications in treating genetic disorders such as cystic fibrosis, muscular dystroph
The ability to modify genes at a molecular level holds significant promise for perscl
therapeutic options.

Mini-task

Describe two ways in which genetic engineering can be used in medical treatmen

Prosthetics 4
Modern prosthetics are sophisticated artificial limbs designed to T
restore functionality and improve the quality of life for individuals for

who have lost limbs.

Unlike traditional prosthetics, advanced models often incorporate technologies suc
detect electrical signals from the muscles, allowing the user to control the prosthet
Some prosthetics are even equipped with brain-computer interfaces (BCls) that en:
artificial limbs through neural signals, offering a more intuitive and natural way of i1

These advancements in prosthetic technology aim to enhance mobility, dexterity, &
individuals regain independence and improve their daily lives.

The Modular Prosthetic Limb (MPL) developed by John Hopkins Applied Phy
with Walter Reed National Military Medical Center and the Uniformed Services Univers

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 12
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Mini-case study

Advances in prosthetic technology have enabled athletes with prosthetic limbs to
Games, showcasing their incredible capabilities and resilience.

AdOD NOILOIdSNI

Describe how modern prosthetics are enhancing the lives of individuals with limb

0 Skill-based question

5 Describe what genetic engineering is and a technique commonly used in
how this technique can be used to treat genetic disorders and improve p
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A2 Implications of scientific issues

. Social
. Economic

! Key points covered

. Environmental
. Ethical

When we talk about the implications of scientific issues, we're exploring how scient
challenges affect different aspects of our lives. These implications can be grouped

Social implications

Economic implications

Ethical implication

These refer to how
scientific issues influence
the way people interact
with each other and
society. This can
include improvements
or problems in

health, employment,
education, travel and
communication.

This area looks at how science
affects the economy, such as
the production, distribution
and trade of goods and
services. It also involves how
supply and demand are
influenced, and the broader
economic impact on both a
large (macroeconomic) and
small (microeconomic) scale.
Additionally, it considers
income, spending and
investment related to
scientific developments.

Here, we examine the
moral values and belig
of individuals regardin
scientific issues. This
includes debating wha
right or wrong and
considering conflicts |
arise between science
and other influences li
politics, medicine, law,
religion, society, and il
economy.

Macroeconomic —the branch of economics that studies large-
scale factors affecting a country's economy, such as national
income, unemployment, inflation, and economic growth.

Microeconomic — the branch of economics that studies
individual households, businesses, and markets, focusing on
supply, demand, and decision-making at a smaller scale.

Biotic —refers Ic
ecosystem, inclu
microorganisms.

Abiotic — non-liv
of the environme
and the functioni

By understanding these different implications, we can better grasp the complex effi

our world.

Scientific advancements and issues impact our world in many ways. Understanding
comprehending the full scope of scientific progress. This section delves into the s¢
environmental implications of scientific issues. Each area helps us appreciate how!!

aspects of life.
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Social implications

Scientific issues can profoundly influence the interaction between individuals and
groups, leading to improvements or deterioration in social factors such as health,

employment, education, travel and communication.

Health

Scientific progress, particularly in medicine, can dramatically improve public health
diseases. The development of vaccines and new medical treatments exemplifies th
development of COVID-19 vaccines has significantly reduced the pandemic’s impat

allowed societies to return to normality more quickly.

Mini-case study

The eradication of smallpox, declared in 1980, is one of the
greatest achievements in public health, saving an estimated

I
]
I
I
I
I
]
I
I
I
i 5 million lives annually.
]
]
]
]
1
]
I
I
]
I
I

Employment

Scientific progress has created new job opportunities while also
transforming or eliminating traditional roles. This can lead to both
social benefits and challenges.

Technological advancements and automation

With the rise of automation — the use of technology to perform tasks
without human intervention — many industries have improved efficiency
and productivity. For example, robots are now widely used in
manufacturing to perform repetitive tasks, while artificial intelligence (Al)
is automating data analysis in fields like finance and healthcare.

Mini-case study

I

I

I

i

E The retail sector has seen significant automation
i through the introduction of self-checkout systems.
i While these technologies reduce wait times for

E customers, they also replace traditional cashier

! roles, leading to job displacement. According to a
i report by the World Economic Forum (2021),

E automation may displace 85 million jobs globally
i

I

I

I

I

I

I

I

I

i

by 2025 but also create 97 million new roles in
areas such as Al, robotics, and renewable energy.

£ f
pon't forget
cour batleres

LY

B

Autoi
softwi
tasks

Artifil
of hur
progl

Data |
organ
infortt
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STEM jobs

Advancements in science and technology have increased demand for STEM jobs
(science, technology, engineering and mathematics). Roles such as data analysts,
renewable energy engineers, and biotechnology researchers are in high demand
as industries adapt to new scientific discoveries.

Mini-task

Identify two careers that have emerged due to scientific advancements.
Describe how these roles contribute to society.

Education

Technological advancements driven by science have transformed onlin
education, making it more accessible and efficient. Online learning applic
platforms and digital resources enable students to access educational contel
materials from anywhere in the world, breaking down geographical —=
barriers. However, this shift has also highlighted the digital divide - Digit:
the gap between those who have access to modern information and mmeﬁ:

communication technology and those who do not.

Mini-case study

During the COVID-19 pandemic, many schools and universities shifted to online/|
kept education going but also highlighted the digital divide, as students without
Internet faced significant challenges.

Travel
Science has revolutionised the way we travel, making transportation faster, safer, al

High-speed rail and electric vehicles (EVs)

High-speed rail systems like Japan's Shinkansen and advancements High-spee

in electric vehicles (EVs) are examples of how science has operates i
3 ) systems, o

transformed travel. High-speed trains allow people to commute

quickly between cities, reducing travel time and improving Electric \;re

productivity. EVs, powered by renewable energy sources, aim to electric mo

reduce greenhouse gas emissions and dependency on fossil fuels. engine, off|
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Mini-case study

E Nissan, one of the pioneers in electric vehicle (EV)

! development, helped bring EVs into the mainstream

i with the launch of the Nissan LEAF — one of the

E world's best-selling electric cars. As of 2023, EVs made
' up 14% of all new car sales globally, highlighting the

E growing demand for cleaner, more sustainable travel

options. This shift has been supported by continuous
advancements in battery technology, which have
improved the range, performance and affordability
of electric vehicles, making them more accessible to
everyday consumers. Nissan's commitment to
innovation and environmental responsibility
positions it as a key player in the global transition

to low-emission transport.

Space exploration and tourism

Innovations in space travel have opened new possibilities for transportation.
Companies like SpaceX and Blue Origin are developing reusable rockets to
make space exploration and even space tourism more accessible.

Mini-task

Research a recent advancement in transportation technology (e.g. electric aircraft
Explain how it could impact travel in the future.

Communication
Advances in communication technology have transformed how people share inforr

The Internet and mobile technology

. . . Intemet —a glob

The Internet, combined with mobl.le technology, has created a and devices, ena
globally connected world. Innovations such as 5G networks information.

enhance Internet speed and connectivity, enabling activitiessuch | — ©

as video conferencing, streaming, and instant messaging in real 3G network - th

time. Social media platforms have also revolutionised how technology, offer

connectivity cor

people interact, share news, and access information.

Mini-case study

E During the COVID-19 pandemic, platforms like Zoom and Microsoft Teams becar

and online education. These technologies allowed millions of people to stay conr
distancing measures, showcasing the importance of robust communication systel

Artificial intelligence in communication

Artificial intelligence (Al) has transformed communication through tools like chatbc
personalised recommendations. For example, Al-powered virtual assistants (e.g. S|
tasks such as setting reminders, playing music, and answering questions.

Mini-task

List two ways 5G technology improves communication. Provide examples of how
business operations.

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 23
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@ Skill-based question

Explain the causes and effects of the digital divide in society and its implic
scientific advancements.

Tips: Step I: [dentify the main causes of the digital divide (e.g lack of infrastructur
Step 2: Discuss the effects on access to education, healthcare, and empli
Step 3: Use the table below to organise your findings:

Cause Effect
Lack of infrastructure

Social and economic differences

Step 4: Write a short paragraph explaining the relationship between the
digital divide, including specific examples.

Economic implications

Scientific advancements significantly impact the economy through the production,
distribution and trade of goods and services, as well as affecting supply and
demand, income, expenditure, and investment.

Production and distribution

Technological innovations can enhance production efficiency and the distribution of
goods. For example, automation in manufacturing has led to increased productivity,
reduced costs, and transformed how goods are produced and distributed.

Mini-case study

The introduction of assembly lines
by Henry Ford in the early twentieth
century revolutionised the
automotive industry, making cars
more affordable and accessible.

Investigate how automation has impacted manufacturing industries.
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Supply and demand

Scientific developments can create new markets and change existing ones. The ris¢
technologies, such as solar and wind power, has shifted demand away from fossil fi
global economies.

Mini-case study

The electric vehicle (EV) market is a prime example of how scientific innovation is
landscapes. Companies like Tesla have pushed the boundaries of battery technalt
demand for electric cars and a decline in traditional petrol vehicle sales.

Mini-case study

The renewable energy sector is one of the fastest-growing industries globally. In |
Renewable Energy Agency (IRENA) reported that over 12 million people were em
Jobs worldwide, with significant growth in countries such as China and the United
employment demonstrates how scientific advancements can directly contribute

Income
Scientific innovations often lead to the creation of new industries and job opportur
individuals and businesses. However, some industries may decline, leading to ecar

Emerging industries

Scientific discoveries often give rise to new industries. For example,
advancements in renewable energy technology have created jobs in solar
panel manufacturing, wind farm construction, and energy storage. These roles
contribute to economic growth and reduce reliance on fossil fuels.

Research a scientific advancement that has led to the creation of new job roles.
Identify how this innovation has impacted income for individuals and businesses.
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Expenditure
Scientific advancements influence expenditure by changing how money is spent ar
infrastructure. These changes can occur at the personal, corporate or government:

Consumer spending Wearable de)

New technologies often lead to changes in consumer behaviour. ooty sch <
: functionality lj

For example, smartphones and wearable devices have become

essential tools for communication and health monitoring, Consumer 5}

increasing consumer spending on technology. households 0l

Mini-case study

Apple’s wearable device market has grown significantly, with products like the Ap
$50 billion global market for wearable devices in 2023. This trend reflects how ad
drive consumer spending and create new economic op portunities.

AdOD NOILOIdSNI

Government spending
Governments often allocate funds for scientific research and development (R&D), &
technology. This spending not only advances knowledge but also creates infrastru

Mini-case study

COPYRIGHT
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I

i During the COVID-19 pandemic, governments
E worldwide spent billions on vaccine

! development. The US government's

i Operation Warp Speed allocated $18 billion for
E vaccine research, which helped pharmaceutical
i companies like Pfizer and Moderna produce
i life-saving vaccines in record time.
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Mini-task

Predict how the advancement of electric vehicles might affect government or cor
with a justification.

Tips: Step 1: Understand the key terms

e  Advancement of electric vehicles (EVs): Includes improvements in technoli
and more widespread ado ption.

e  Government spending: Money spent by the state on infrastructure, incently

e  Consumer spending: How much and where people spend their own money

Step 2: Consider how governments might spend

Think about:

e Investment in charging infrastructure (e.g. public charging points).
¢ Incentives/subsidies for EV purchases (e.g. grants or tax reductions).
e Reduced income from fuel taxes as fewer people buy petrol/diesel.
e Increased funding for green energy research or manufacturing.

Step 3: Consider how consumers might spend

Think about:

e |Initial cost of buying an EV (often higher than traditional cars).

¢ Long-term savings (e.g. lower fuel and maintenance costs).
Costs for home charging installations.

Insurance, battery replacements, or new features like smart apps.

Step 4: Make a prediction

Use phrases like:

e ltis likely that...’

e ’Inthe future, consumers may choose to..."
e  ‘Governments might invest more in...’

Step 5: Justify your answer

Back up your prediction with logic or real examples:

e  ‘'For example, the UK government announced £1.6 billion in funding for EV i
e  ‘Since EVs are cheaper to run, consumers may save money in the long term.
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Investment
Investment in science and technology drives innovation and

: : ; Investms
long-term economic growth. Both public and private sectors soeoich
contribute significantly to these investments. expectall
Private investment Infrastru
Private companies often invest in scientific research to stay gri?:;js;rz
competitive. For example, the electric vehicle (EV) industry has aﬁd cor

attracted billions in investment for battery technology and
charging infrastructure.

Mini-case study

Tesla's investment in battery technology has revolutionised the EV market. in 202
$1 billion to research and develop next-generation batteries. This investment not
performance but also reduces costs, making EVs more accessible to consumers.

My, . P
Manufacturing floor inside Tesla Motors headquarters, in Palo Alfo €

Public investment
Governments invest in scientific advancements to address societal challenges. For
renewable energy projects help combat climate change while boosting local econa

Mini-case study

E The European Union’s Green Deal allocated €1 trillion for climate-related projects

renewable energy, sustainable agriculture, and green technology. This initiative st
a low-carbon economy and creates new economic opportunities.

Scientists at the Environment Agency work with universities and other scientific &
investigate environmental problems and solutions. Its research is published publii
include flooding, pollution, climate change and drought. Explain how this investit
growth or innovation.
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@ Skill-based question
—

7 Evaluate the benefits and drawbacks of transitioning to renewable energy
and solar power.

Tips: Step I: Research the benefits (e.g. reduced emissions, job creation) and
costs, dependence on weather).
Step 2: Use a table like the one below to compare benefits and drawbac

Aspect Benefit
Environmental

Economic

Energy reliability

Step 3: Write an evaluation paragraph, weighing the benefits and drawb:
aspect has the greatest impact overall.

Ethical implications

Ethical implications concern the values and beliefs held by individuals :gtu:;
and society about what is right and wrong. Scientific issues often raise by indiv
ethical questions and can lead to conflicts with other societal influences
such as politics, medicine and religion. Beliefs
certair |
Rights and wrongs witho'g
New scientific developments often spark ethical debates. For instance, Cloninc
genetic engineering and cloning raise questions about the extent to genetic.
which humans should interfere with natural processes and the potential cell, tiss

long-term consequences.

Mini-case study

The first genetically modified organism (GMO) was created in 1973, and since the
of intense ethical debate regarding their safety and impact on the environment.

k* COPYRIGHT
e PROTECTED

Conflicts with other influences Stem cell resea

Scientific issues can conflict with political, legal and religious ;S;Z?cztecrznc;::zr
beliefs. For example, stem cell research, which has the potential '

to treat a range of diseases, is controversial because it involves Embryo — an ea
the use of human embryos. multicellular orgz I9
to the first eight |
Education
Mini-task

e What are some ethical concerns associated with genetic engineering?
e  How can political decisions impact scientific research?
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Mini-case study

In 2001, the US government restricted federal funding
for stem cell research due to ethical concerns.

This decision slowed down scientific progress in this
field until the restrictions were eased in 2009,
highlighting the impact of political and ethical
considerations on science.

e Skill-based question
J

8 Describe how genetic engineering techniques, such as CRISPR-Cas9, are
and explain the ethical implications of these applications.

Tips: Step I: Research how CRISPR-Cas9 works (e.g. cutting DNA to insert ¢
Step 2: Use the table below to describe the steps of the process and pri

Step in the process Description

Identify target gene
Modify the DNA
Test and apply

Step 3: Discuss the ethical concerns, such as biodiversity loss and food st

Environmental implications ]
Scientific issues also impact the environment, affecting both living (biotic) i
and non-living (abiotic) elements. These impacts can be local or global in 1

scale, influencing natural and developed environments.

Natural and developed environments

Scientific advancements can lead to both positive and negative environmental
changes. While technologies like renewable energy can reduce pollution, industria
activities can lead to habitat destruction and climate change.

Mini-case study QUITE APAICH

oo 2 o Size of the Great Faific Garl
The Great Pacific Garbage Patch, a massive accumulation of e |
plastic waste in the ocean, is a stark reminder of the

environmental impact of human activity.

Great Zagi
1.6 million
the size o1

Hawl

The size of the Great Pacific Garl
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Changes to the environment

Scientific innovations can help mitigate environmental Bioremediation - the
damage. For example, bioremediation uses microbes, to remove p
microorganisms to clean up oil spills and other
pollutants, demonstrating how science can address
environmental issues.

Pollutants — substaric
causing harm to ecosy

Mini-case study

The Deepwater Horizon oil spill in 2010 released millions of barrels of oil into the
employed various methods, including bioremediation, to clean up the spill, shovi
addressing environmental disasters.

b

The Deepwater Horizon oil spill from the air.

e How does renewable energy technology benefit the environment?
e What are some environmental consequences of industrial activities?

o Skill-based question

'l-l/
9 Find and evaluate three reliable sources that discuss strategies for reduci

their environmental implications.

Tips: Step I: Search for articles, reports or websites on reducing plastic
such as government agencies or NGOs.
Step 2: Complete the table below to evaluate the reliability and key poit

Source Type : Evidence of |
name (e.g. report, website) Fabllsher (e.g. citations, pe

Step 3: Based on your evaluation, explain which source is most reliable,
Summarise the strategies discussed in that source, such as bans on single:
biodegradable alternatives.
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Learning aim B: Examine ti
different organisations h
contemporary scien

B1 Governmental and global organisatio

! Key points covered

*  United Nations (UN) *  Department of He:
*  World Health Organization (WHO) . National Health Se
. International Group of 7 (G7) . Regulators

. UK government

Governmental and global organisations play vital roles in shaping policies, address|
regulating industries. They influence areas such as healthcare, environmental consi
Below, we'll explore these organisations, their responsibilities, and their impact on ¢

United Nations (UN)

The United Nations (UN) is an international organisation founded in 1945 to pron
cooperation among nations. It has 193 member states and works across multiple/a
human rights, and sustainable development.

Key initiatives: S
e  The Sustainable Development Goals (SDGs): A set of 17 global (SC
goals aimed at ending poverty, improving health, and combating pov

pro

climate change.
e Climate Action Summit: The UN brings world leaders together to

. . .o . i Pai
address climate issues and drive international agreements like the cof
Paris Agreement. wal

Mini-case study

The UN's role during the COVID-19 pandemic was critical in coordinating internai
organisations like the WHO to ensure equitable access to vaccines through initiat

COVAX

CFPl Gl

= b i ", 2 _‘:"d;'!a
Handover of COVID-19 vaccines from the COVAX campaigh
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Research one of the UN's Sustainable Development Goals. Explain how science ¢t
achieving this goal.

@ Skill-based question
p—

10 Summarise the main objectives of the United Nations’ Sustainable Develc
their relevance to scientific progress.

Tips: Step I: Research the UN’s SDGs. Focus on three goals related tg
good health, and quality education).
Step 2: Use the table below to organise key details:

Sustainable Development Goal Objective

Climate Action
Good Health and Well-being
Quality Education

Step 3: Write a paragraph summarising how the UN'’s SDGs contribute
using the information in the table.

World Health Organization (WHO)

The World Health Organization (WHO) is a specialised agency of the UN that
focuses on international public health. It provides leadership on health matters,
sets global health standards, and coordinates responses to health emergencies.

Key initiatives:

e  Eradicating diseases: WHO played a key role in eradicating smallpox and
continues efforts to eliminate diseases such as polio and malaria.

e  Global vaccination campaigns: Ensuring widespread access to vaccines to
protect against infectious diseases.

Mini-case study

During the COVID-19 pandemic, WHO provided guidance on safety
measures, developed vaccination strategies, and monitored the spread of
the virus globally.

i COPYRIGHT
| PROTECTED

g
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Education

Investigate how the WHO has contributed to tackling a specific global health cha
Possible challenges include but aren’t limited to malaria, measles and HIV.
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@ Skill-based question
—

11 Create a properly formatted Harvard-style reference list for the followin
I.  An article discussing WHO's role in eradicating smallpox.
2. AWHO report on global vaccination strategies.
3. Abook chapter on public health leadership by WHO.

Tips: Step I: Find the required details for each source, such as author names,
Step 2: Copy and complete the table below to organise reference detail

Source type | Author(s) | Title | Publisher/Journal | Year
Article
Report
Book chapter

Step 3: Write each reference using Harvard formatting. For example:
Smith, J., 2020. WHO's Vaccination Strategies. Public Health Reports. 25

International Group of 7 (G7)

The G7 is an intergovernmental organisation consisting of seven of the world's larg
advanced economies: Canada, France, Germany, Italy, Japan, the UK, and the Unite¢
States. It discusses and addresses global economic and political challenges.

Key focus areas:
e  Climate change, trade, and economic stability.
e  Supporting global health initiatives such as vaccine development and distribut

Mini-case study

The G7 influences global scientific research and healthcare by funding large-scale
international collaboration, and shaping global policy. At the 2021 G7 Summitin |
provide one billion COVID- 19 vaccine doses to low-income countries, highlighting
health equity. This pledge not only addressed immediate public health needs bu
international cooperation in vaccine development and distribution. Additionally,
research partnerships, such as those supporting pandemic preparedness, antimici
related health challenges. By aligning their economic power with scientific prioriti
accelerate innovation, fund health-focused research institutions, and ensure that |
treatments are shared more equitably across the globe.
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A photograph of the G7 leaders at the 2021 summit in Cornwa Education

Explain how the G7 influences global scientific research and healthcare.
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0) Skill-based question

12 The graph below compares the percentage of people in G7 countries wh
a serious threat to humanity in 2023, against the global average. Analyse
trends and differences between the G7 nations and the rest of the world

Tips: Step I: Study the graph carefully, focusing on:
. The percentage of people who believe climate change is a serious tl
. The global average for comparison.
. Variations between countries in the G7.

Share of people who believe in climate change and think it's a serio
threat to humanity, 2023

Participants were asked to score beliefs on a scale from 0 to 100 on four questions: whether action w
global catastrophe; humans were causing climate change; it was a serious threat to humanity; and wag

Italy

Canada

Waorld

France
Germany
United Kingdom
Japan

United States

Data source: Vlasceanu et al. (2024). Addressing climate change with behavioral science: A global intervention
countries.

Mote: Based on survey data across almost 60,000 participants from 63 countries,
OurWorldinData.org/climate-change | CC BY

Step 2: Copy and complete the table below to organise your observatio

Coutitey. Percentage believing climate | "‘E

change is a serious threat

United States
Canada

Germany

France

United Kingdom

Japan

[taly
World

Step 3: Use the following prompts to guide your analysis:

. Which G7 countries have the highest and lowest percentages?

. How do G7 countries compare to the global average!?

. Are there any notable differences between individual G7 countries?

Step 4: Write a paragraph summarising the graph, including:

. The overall belief in climate change as a serious threat within G7 cc
. How G7 nations compare to the global average.

. Any trends or outliers within the G7.
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UK government
The UK government plays a central role in funding scientific research, regulating iny
challenges through various departments and agencies.

Department of Health and Social Care (DHSC)

The DHSC oversees the National Health Service (NHS) and sets policies to improve P h
public health in the UK (public health policy). It allocates funding for healthcare ./
services and manages health crises, such as pandemics. ——

@ Skill-based question H

13 Evaluate the benefits and drawbacks of the DHSC's COVID- 19 vaccinatic ( ‘:"‘_\

Tips: Step I: Research the DHSC's vaccination rollout, including successes )
challenges (e.g. logistical issues). l
Step 2: Use the table below to compare benefits and drawbacks:

Aspect Benefit ‘; I
Public health | —
Economic .,—f*"‘gf}‘
Logistics “

Step 3: Write an evaluation paragraph, weighing the benefits and drawb: )
effectiveness of the strategy. S 4

National Health Service (NHS) \_/

The NHS provides free healthcare to UK residents and invests in medical research':

Mini-case study Y

The NHS’s COVID-19 vaccination programme, launched in December 2020, becar
successful in the world, demonstrating effective policy and healthcare delivery.

COPYRIGHT
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Mini-task Education

Research a recent medical innovation funded or implemented by the NHS.
Examples: Al-powered skin cancer diagnosis, CRISPR-based gene therapy for sick
drones for medical sample transport.
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@ Skill-based question
—

14 Describe how the NHS implemented its COVID-19 testing and tracing s)
examples of the steps involved.

Tips: Step I: Break the process into key steps (e.g setting up testing centres,
COVID-19 app).
Step 2: Use the table below to document each step:

Step in the process Description

Setting up test centres

Developing the app

Step 3: Write a paragraph describing the system, focusing on how it was

Environmental departments

Department for Environment, Food and Rural Affairs (Defra)
Defra handles policies on environmental protection, food production, and animal v
farming practices and climate change mitigation.

Centre for Environment, Fisheries and Aquaculture Science |
Cefas conducts research on marine and freshwater ecosystems to support sustaina
environmental protection.

Forestry Commission
The Forestry Commission manages forests and promotes sustainable forestry prat
and climate change.

Mini-case study

Defra and the Forestry Commission collaborated in 2021 to plant 7,000 hectares ¢
England Tree Strategy, enhancing biodiversity and carbon sequestration.

Riital Deuslopmant Service

This land is managed under the

Energy Crops

Scheme

Discuss how Defra's work supports environmental sustainability.
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@ Skill-based question
—

15 Explain the causes and effects of the UK government’s decision to ban sit —
Tips: Step I: Identify key causes of the ban (e.g. environmental concerns, publ /f”"

Step 2: Discuss the effects on businesses, consumers and the environme A

Step 3: Use a table like the one below to organise your findings: I 4 N

{l\_&{, v

| —l

Cause Effect _ U

Environmental concerns R

Public pressure U .[:H

.ﬁ"}%"\gl

Step 4: Write a short paragraph explaining the causes and effects, using %E% .ei!

UK policies. OH

UK Research and Innovation (UKRI) ‘L{é‘*‘“‘“‘%

UKRI funds scientific research and innovation across a Research %\\W J
conducting 3

range of disciplines, from medical advancements to renewable

_ ideas to & v
energy technologies.
—
Mini-case study ~\
UKRI invested £800 million in 2021 to support the development of green technoli \ ;;'
power and carbon capture. ;ﬁ
I 4 %‘?.-
\ )
./

Econonr
and Soc¢
Researc

Minb sk a8
Identify a UKRI-funded research project and explain its potential impact on societ
COPYRIGHT
PROTECTED
Regulators
Environment Agency

The Environment Agency ensures compliance with environmental laws, monitors pe

Food Standards Agency (FSA) ig
The FSA regulates food safety and quality, ensuring that the food supply is safe ant

Qg
Medicines and Healthcare products Regulatory Agency (MH Education

The MHRA ensures the safety, quality and effectiveness of medicines and medical (

Human Fertilisation and Embryology Authority (HFEA)
The HFEA regulates fertility treatments and embryo research, ensuring ethical prac
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Mini-case study

The MHRA's rapid approval of COVID-19 vaccines in 2020 allowed the UK to bect
vaccinations, showcasing the importance of regulatory agencies.

Research how the Food Standards Agency (FSA) has contributed to a recent scier
food safety or innovation. Explain the FSA's role in this development and its impa
food industry.

@ Skill-based question
—

16 Find and evaluate three reliable sources about the role of the Medicines :
products Regulatory Agency (MHRA) in vaccine approvals.

Tips: Step I: Search for reports, articles, or government documents on the M
Step 2: Use the table below to evaluate and summarise the sources:

Type (e-g. Publisher Evid8

RoUrcelamE report, article) relia

Step 3: Write a short explanation of which source is most reliable, and !
findings about the MHRA's role.
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B2 Non-governmental organisations (N¢

! Key points covered

. Professional organisations and learned societies . Pressure groups, ti

Non-governmental organisations (NGOs) are independent organisations that opef:
governments. They play a crucial role in advancing science, health, education, and
NGOs can be classified into professional organisations, learned societies, pressure ¢
think tanks. This section explores these categories and their impact on society.

Professional organisations and learned societies

These organisations promote scientific knowledge, research, and professional deve
They support their members, provide resources, and influence policy.

Scientific societies

Royal Society of Biology (RSB)

The RSB promotes the study of biology through education, public engagement,
and policy advocacy. It supports research and provides accreditation for
biology-related degrees. The RSB launched the 'Biology Week' initiative to
engage schools and the public in science.

Royal Society of Chemistry (RSC)

The RSC advances chemical sciences by funding research, publishing journals, and
The RSC's ‘Global Experiment’ allows students worldwide to participate in collaborz

Institute of Physics (IOP)

The IOP focuses on advancing physics through education, research, and policy adv
resources and supports early-career physicists. The IOP’s ‘Limit Less’ campaign aifr
groups to pursue physics careers.

The Royal Society
The Royal Society is the UK's national academy of sciences, promoting excellence il
humanity. It funds research, publishes journals, and advises policymakers.

Mini-case study

The Royal Society has played a key role

in shaping scientific understanding of
climate change by publishing influential
reports on carbon capture technologies,
greenhouse gas emissions, and climate
modelling. Its evidence-based
recommendations have supported
government policies aimed at reducing the
UK's carbon footprint and transitioning to
low-carbon energy solutions. By bringing
together leading scientists and policy
experts, the Royal Society continues to
guide national and international responses
to one of the most pressing environmental
challenges of our time.

Research one programme run by the Royal Society. How does it support scientifit

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 4C

COPYRIGHT
PROTECTED

g

ag

Education




Medical Royal Colleges

These colleges ensure high standards of training and practice in medicine.
They provide resources, conduct examinations, and support healthcare
professionals. For example, the Royal College of Physicians develops
guidelines to improve patient care in hospitals.

Universities and publicly funded research organisations
Universities and research organisations conduct groundbreaking studies in science
critical role in knowledge generation and innovation. The UK’s Wellcome Sanger It
advancing genomic research, including the sequencing of the human genome as p
Genome Project. This pioneering work laid the foundation for modern genetic me
identify genes linked to inherited conditions and develop targeted treatments. The
research in areas such as cancer genomics, rare diseases, and antimicrobial resistan
of personalised medicine and public health.

Identify one research project conducted by a UK university. Explain its societal im

@ Skill-based question

Summarise the key roles and contributions of two professional organisati
advancing scientific knowledge and public engagement.

Tips: Step I: Choose two professional organisations or learned societies to ri
Step 2: Research their main activities and contributions, such as public &
research, or educational outreach.

Step 3: Complete the table below to organise your findings:

Organisation Main activities Examples of contributior

Step 3: Write a short summary (100—150 words) comparing the two or
advancing scientific knowledge and engaging the public.

Pressure groups, trusts, and charities NGOs (
These NGOs focus on advocacy, raising awareness, and funding indepel
initiatives in various areas such as health and the environment. locally ¢
enviren
Environment and conservation Advol
Greenpeace decisio;
An environmental group campaigning against climate change, syster
deforestation, and ocean pollution. Greenpeace pressured COPYRIGHT
corporations like Coca-Cola to reduce plastic waste. PROTECTED

Friends of the Earth
Advocates for sustainable development and renewable energy.
Friends of the Earth successfully lobbied for the UK Climate Change Act 2008.

National Trust 19
Preserves natural and historic sites in the UK. The National Trust manages over 250,C Q
protect biodiversity. It also plays a key role in caring for land within and around natic 9
walking routes, conserve habitats, and promote sustainable tourism. By working in p EdUCO’tiOﬂ

and environmental organisations, the Trust supports the long-term protection of the

National Farmers’ Union (NFU)
Represents farmers and growers in England and Wales, promoting sustainable agti
production and rural communities.
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Health charities

The King’s ACt'?n on British Hr-eart Cancer Terenc
Smoking and Foundation

Fund Health (ASH) (BHF) Research UK Ll
A health think Funds fh;’:ft;f
tank improving | Focuses on cardiovascular Supports cancer supporti
healthcare in reducing research and research and i WE
England. The tobacco-related | raises awareness | patient education. s will
King's Fund harm. ASH's of heart health. Cancer Research e
publishes campaigns led | BHF developed UK's Race for Life Eealth o
reports on NHS | to the UK's ban | an online risk raises millions educatid
performance on smoking in calculator for annually for ———
and patient public places. heart disease cancer research. confider

care. prevention. :
services,

Mini-task

Choose a health charity. Research one of its recent campaigns and explain its out

Think tanks Pcli

Think tanks are NGOs that conduct research and provide policy Prey
recommendations. They often influence governmental decisions. b |

Institute of Economic

Affairs (IEA) Chatham House

A global policy institute addressing international affairs
and global challenges. Chatham House's research on
food security guides international policies. It also
produces in-depth analysis on climate change, public
health, and technology, helping governments and
organisations make evidence-based decisions.

9 Skill-based question
—

18 Create a Harvard-style reference list for the following sources about eny
groups and their campaigns:
I.  Areport on Greenpeace’s campaign against single-use plastics.
2. Abook chapter on the National Trust's conservation efforts.
3. An academic article evaluating Friends of the Earth’s renewable ene

The IEA promotes
free-market economics
through research

and publications.

Tips: Step I: Research or imagine the details required for each source, such a
and title.
Step 2: Copy and complete the table below to organise the reference in

Source type | Author(s)| Title | Publisher/Journal | Year

Report
Book chapter

Academic article

Step 3: Use Harvard referencing format to create the citations.

. Example: Smith, J., 2021. Greenpeace’s Campaign Against Single-|
Reports, 12(3), pp. 45-60.

Step 4: Reflect on why proper referencing is essential for academic integ
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B3 Businesses including multinationals

! Key points covered

. Utilities: energy companies, water companies e  Tobacco companie
. Pharmaceutical companies . Food producers, &g
. Health food companies

Businesses play a crucial role in the economy and society by providing essential go
corporations (MNCs) operate across multiple countries, contributing to economici¢
innovation. However, their activities can have social, ethical and environmental iy
key industries, including utilities, pharmaceuticals, health food, tobacco, and food

Utilities: energy and water companies

Utilities are essential services that provide electricity, gas and water to households |
companies play a vital role in maintaining infrastructure, ensuring public health, ar
energy sector, utility companies are central to the development and implementatic
such as offshore wind farms.

Utility companies are involved in every stage of a wind energy project — from plann
construction, grid connection, and maintenance. They assess suitable offshore locs
technology, and work with engineers to build the infrastructure needed to generaf:
the UK, projects like Hornsea One and Two, operated by @rsted, are examples of st
wind farms developed with the support of utility companies.

These projects help reduce carbon emissions, diversify energy sources, and increas
electricity. By investing in wind energy, utility companies also support national effc
targets, while creating jobs and stimulating innovation in the green economy.

Energy companies

Energy companies generate and distribute power using different sources:

e  Fossil fuels (e.g. coal, oil, natural gas) — widely used but contribute to green
¢  Renewable energy (e.g. wind, solar, hydro) — environmentally friendly altefr

Mini-case study

@rsted, a Danish multinational, transitioned from fossil fuels to renewables and is

—

wind power.
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Water companies

Water utility companies manage the supply and treatment of water. They ensure 5
wastewater treatment.

e Thames Water (UK) supplies water to millions and treats wastewater to reduc
e Desalination plants in countries like Saudi Arabia help provide drinking watei

Mini-task

Research and explain how water utility companies such as Thames Water, and dg
such as Saudi Arabia, contribute to water management.

@ Skill-based question
p—

19 Describe the role that utility companies play in implementing wind energ
the UK’s offshore wind farms.

Tips: Step I: Understand the key terms
. Utility companies — businesses that provide essential public services

(e.g. SSE, Orsted, ScottishPower).
. Offshore wind farms — wind turbines located at sea, used to genera
. Implementation — planning, building and managing wind energy proji

Step 2: Identify what utility companies do

Think about their responsibilities, such as:

. Planning and funding offshore wind farms.

Building and installing turbines and infrastructure.
Maintaining and operating wind farms.

Supplying electricity to homes and businesses.
Meeting government targets for renewable energy.

Step 3: Use a real example

Mention a specific offshore wind project in the UK:

. Example: Hornsea Project by Orsted — one of the largest offshore 1
. Mention how utility companies helped bring it to life (e.g. investmeil

Step 4: Link to sustainability and energy goals
Explain how utility companies help to:

. Reduce carbon emissions.

. Provide cleaner energy alternatives to fossil fuels.
. Support the UK’s net zero targets.

Step 5: Write a clear response

Use this structure:

. Introduction — briefly explain what utility companies and offshore w

. Main body — describe the company’s role and give a UK example.

. Conclusion — summarise how these efforts support sustainable ene COPYRIGHT
PROTECTED

Pharmaceutical companies

Pharmaceutical companies develop, produce and distribute medicines and vaccine:
health. Their work involves extensive research, testing, and regulatory approval.

g

Key contributions:
e  Drug discovery — identifying and developing new treatments. O9

e (Clinical trials — testing medicines to ensure safety and effectiveness. EdUCOtiOﬂ
e  Vaccine production — protecting populations from infectious diseases.
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Mini-case study

The development of a malaria vaccine marks a significant breakthrough in globzl
RTS,S/AS01 (Mosquirix) vaccine, developed by GlaxoSmithKline (GSK), became thi

E recommended by the World Health Organization (WHO) for widespread use amg 4
i More recently, the R21/Matrix-M vaccine, developed by Oxford University and m e
i Institute of India, showed high efficacy in large-scale trials and received WHO apy C /N
| are expected to save thousands of lives annually by reducing severe illness and d /¢
E falciparum, the deadliest malaria parasite. The rollout of malaria vaccines represe - ﬁ
! disease prevention, particularly in sub-Saharan Africa, where malaria remains a l& U
i ()
E ‘nge »95’
a —1
| Ffﬁ%%"-'
i &Md )
i 4
i —
N\
0) Skill-based question "g}‘ j\
-~ —~
20 Find and evaluate three reliable sources about the effectiveness of mRNZ [ 4 \
i |
Tips: Step I: Search for academic articles, government reports, and trusted w l%%.qd.;-'
Step 2: Complete the table below: T_J
Source name Type (article, report, study) Publish: ,,
=
Step 3: Choose the most reliable source and explain why.
Health food companies
Health food companies produce and market food products that promote well-bein
supplements, and functional foods (e.g. probiotic yoghurt, plant-based protein).
Key trends in the industry: COPYRIGHT
e  Organic and natural foods — reducing synthetic chemicals in food production PROTECTED

producing food using natural substances and processes, avoiding synthetic pes
This method aims to improve soil health, promote biodiversity, and reduce env
non-organic food production often relies on chemical treatments and genetica
to increase crop yields and reduce pests, which can leave residues on food and

While non-organic farming is typically more cost-efficient and scalable, orgat Ig
valued for being environmentally friendly and for reducing exposure to syi 09
research continues to compare the nutritional value, health impacts, and su

driving innovation in organic fertilisers, biological pest control and clean-Iz EdUCOtiOﬂ

consumer demand grows, more companies are investing in organic alternative
development in sustainable agriculture.

e  Superfoods — nutrient-rich foods such as chia seeds, quinoa and acai.
e Meat alternatives — companies such as Beyond Meat and Impossible Foods d
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Mini-case study

UK-based company Quorn produces mycoprotein, a high-protein meat substitute
This innovative food product is considered a sustainable alternative to traditional
less land, water and energy to produce. Unlike livestock farming, which contribui
emissions, mycoprotein production has a lower environmental impact and suppo
efforts to combat climate change.

This development relates to several contemporary scientific issues, including foot
security, sustainable agriculture, and reducing global carbon footprints. As globa
demand for protein rises, and environmental concerns grow, alternatives like
mycoprotein offer scalable solutions for feeding the population while protecting
natural resources. Quorn’s success also highlights how biotechnology and food
science are driving innovation in the quest for healthier and more environmentall
responsible diets.

Mini-case study

The global organic food market has experienced significant growth, driven by inc
healthier and environmentally sustainable products. For instance, in the United S
is projected to grow from approximately $65.55 billion in 2024 to $159.04 billion
compound annual growth rate (CAGR) of 10.35%.

This surge in demand has spurred scientific research and innovation in several ke!

e  Agricultural practices: Scientists are developing advanced organic farming t&
health, increase biodiversity, and reduce reliance on synthetic inputs.

e  Pest and disease management: Research into natural pest control methods &
varieties is expanding to meet organic standards without synthetic chemical:

e Food processing and preservation: Innovations in processing methods aim [
quality of organic foods while extending shelf life without artificial preservati

Companies are investing in these scientific developments to improve the efficient
food production. This intersection of market growth and scientific research unde
relationship between consumer preferences and technological advancement in th
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Summarise the key differences between organic and non-organic farming practic 9

Education
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@ Skill-based question
—

21 Explain and evaluate the impact that businesses have on health.

Tips: Step I: Understand the question
. ‘Explain’ means you should describe how businesses affect health (p
. ‘Evaluate’ means you should assess the importance, impact or effect

benefits and drawbacks, with some justification or conclusion.

Step 2: Identify different types of businesses

Consider a range of industries that influence health, such as:

. Pharmaceutical companies (e.g. developing vaccines or medications)
Health food companies (e.g promoting plant-based or organic diets
Tobacco and alcohol industries (e.g contributing to public health c¢
Fitness and wellness brands (e.g. gyms, supplements)

Technology companies (e.g mental health apps, wearable health me

Step 3: Explain the impacts

Business type Positive health impact Neg:

Pharmaceutical
Health food
Tobacco
Wellness/Fitness
Tech (e.g apps)

Step 4: Evaluate the overall impact

. Compare the benefits and harms of different industries.

. Consider how businesses are regulated (e.g. by the MHRA or FSA).
. Include long-term consequences (e.g health inequalities, economic
. Ask: Do the positives outweigh the negatives! |s the impact consist

Step 5: Structure your answer

Use this format:

. Introduction: Briefly state that businesses have both positive and ne

. Main body paragraphs:
o  One paragraph per business type (with examples and explanati
o  Evaluate the impact (how significant, widespread or preventabl

. Conclusion: Summarise your judgement, e.g. ‘While some businessé
through innovation and awareness, others contribute to long-term
stricter regulation.’

Tobacco companies COPYRIGHT
Tobacco companies produce cigarettes, cigars, and smokeless tobacco products. T
regulated due to the health risks associated with smoking. PROTECTED

Impact of tobacco industry:
e  Health effects — smoking-related diseases include lung cancer, heart disease,
e  Marketing regulations — advertising bans and warning labels are enforced in

¢  Emerging trends — the rise of e-cigarettes and vaping as alternatives to tradit |9
T —— Qg
Mini-case study Education

In 2016, the UK enforced plain packaging laws for cigarettes, removing branding !
among youth.
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@) Skill-based question
—

22 Create a Harvard-style reference list for the following, and explain why p
. A government report on smoking regulations. —
. An academic study on vaping. '
. A book on tobacco industry history.

Tips: Step I: Gather publication details.
Step 2: Format them using Harvard referencing style.
Step 3: Explain why proper referencing is important.

Food producers, agriculture, and fisheries

This sector is responsible for feeding populations through farming, livestock and fis
sustainability, and environmental impact are key concerns.

Types of food production: —
¢ Industrial agriculture — large-scale farming using technology for mass produ
e Sustainable farming — organic and regenerative practices to protect soil heall \/
e Aquaculture —fish farming to meet growing seafood demand. '

Mini-case study

Overfishing in the Atlantic Ocean has significantly depleted fish stocks, particulaf!
haddock. This unsustainable harvesting has disrupted marine ecosystems and thi
viability of the fishing industry. In response, governments and environmental age
quotas — limits on the amount or number of specific fish species that can be legal
period, usually per year.

Quotas are designed to help conserve fish populations by ensuring that they are

reproduce. These limits are based on scientific assessments of fish stock health &
national and international agreements, such as those by the Common Fisheries Pt
guidelines from the International Council for the Exploration of the Sea (ICES).

The introduction of stricter quotas in the Atlantic has helped stabilise some fish p
affected the livelihoods of fishing communities, who must now operate within tig
these measures are vital for promoting sustainable fishing, protecting marine biof
generations can continue to rely on the ocean for food and income.

COPYRIGHT
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Education

Research a recent report on global fish stock depletion and summarise the key fir
overfishing, conservation efforts, and future projections.
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Learning aim C: Understan
evaluate and report scientific

C1 Reporting of scientific information

! Key points covered

. Reporting medium e  Thetargetaudienc

Scientific discoveries and advancements must be communicated effectively to diffe
is reported influences public perception, policy decisions, and future research. This
reporting mediums, the impact of social media, and how scientific information is ta

The challenges in science communication are:
e Complexity: Scientific concepts can be challenging to simplify without
oversimplification or inaccuracy.
e Jargon: Many people can ‘switch off’ when they hear technical or
scientific terms.
e  Misinformation: Countering false information and promoting accurate science
e Public engagement: Motivating the public to engage with science can be chall

Effective science communication strategies can include:

e  Knowing your audience: Understand the target audience’s knowledge level, ifi
e  Simplify without oversimplifying: Explain complex concepts clearly and accural
metaphors when possible.

Tell a story: Engage the audience by weaving scientific information into a com
Use visuals: Graphs, charts and images can enhance understanding.

Be accessible: Use plain language and avoid jargon.

Foster dialogue: Encourage questions and feedback.

Influence on social media: Make use of platforms like X, Instagram, YouTube &
wider audience.

e Build relationships: Collaborate with journalists, educators, and community lea

Reporting mediums
Scientific information is communicated through various platforms, ranging
from highly technical journals to social media posts. Each medium has a
different level of reliability, audience and impact.
COPYRIGHT
Specialist or peer-reviewed journals PROTECTED
These are high-quality scientific publications reviewed by experts before
publication. They ensure accuracy and credibility, making them essential for
the scientific community.

Examples: '9

e Nature — a leading journal covering all scientific disciplines.

e  The Lancet — a respected
medical journal publishing
research on global health issues.

ag

Education

THOINTZRHATIONAL WILES

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 42



Mini-case study

The safety and effectiveness of COVID-19 vaccines were published in peer-review
The New England Journal of Medicine and The Lancet, helping governments make
roll-outs.

E Publication

: | /)
i . . por I |° —

: Preprint Public S T
I . \r\ y
| server peer review 9 N
% d E
| 4 Highly.
; Broadr R
: Editabl ( )
E !"’k-,. “_;;J":I
E Wikipedia-integration 4
! Steps involved in science publishing. A
{f N\
Mini-task .'\\ {
______________________________________________ % 4
Pick one of the following peer-reviewed journal articles on climate change and st o~
key findings: {g’ )
1) zzed.uk/12837-Climate-1 ./
2) zmed.uk/12837-Climate-2 —
"I\a_-{e‘
Science magazines N

Science magazines bridge the gap between technical journals and the public by pi
a more accessible, engaging format. While technical journals are written by and fo
language, complex data and detailed methodologies, science magazines simplify ¢
audience. They often use clear language, visual aids such as diagrams and infograj
examples or interviews to make content easier to understand.

Science magazines focus on the implications and relevance of scientific findings rat
process itself, whereas journals typically include raw data, peer-reviewed results, an
For example, a journal article on CRISPR may present genetic sequences and experi
science magazine article might explain how CRISPR could lead to cures for genetic

makes science magazines a valuable tool for science communication, education, an COPYRIGHT
understanding of emerging scientific issues. PROTECTED
Examples:

e New Scientist — covers cutting-edge science in an engaging format.
e  Scientific American — features in-depth analysis on various scientific topics.

g

Minitask ] A
Write a review of a piece of science communication you have watched, read or lis 9
Include: Education

e how the scientist has communicated complicated ideas in a simple way

e any use of images, storytelling or other techniques

¢ who do you think the target audience is

e the advantages and disadvantages of the media for communicating the idea
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Newspaper articles (local, national and international)
Newspapers play a role in communicating breaking scientific news
and influencing public opinion. However, they may oversimplify or

sensationalise science to attract readers.

Examples:

e  The Guardian (UK) — known for detailed climate change reporting.
o  The New York Times (USA) — features a dedicated science section.

Use the checklist to help with your assessment.

Find a recent newspaper article about a scientific discovery and assess its reliabilil

Criteria Yes/No

Notes

Reputable newspaper

Mentions original research

Author has credentials

Accurate use of terminology

Balanced and neutral tone

Includes expert quotes

TV news, documentaries, film, and television series

Television and documentaries can visually demonstrate scientific
concepts, making them more engaging and accessible.
However, they may also introduce bias or misinterpretations
for dramatic effect.

Examples:

e  David Attenborough's Blue Planet Il - highlighted the
impact of plastic pollution.

o  The Martian (2015) — based on real NASA science but
dramatised for entertainment.

Engagin
is interes
broad atl

Bhs—é
the objet

Misinter
or explal

Mini-task

Use the checklist to help with your review.

Watch a science documentary and write a short review on its accuracy.

Criteria

Yes/No

Is the science explained clearly and correctly?

Are facts supported by real scientific evidence or data?

Are any scientists or credible experts interviewed?

Are complex ideas simplified without being misleading?

Is the information up to date?

Are there any signs of bias or exaggeration?

Are visuals (diagrams, animations, models) used accurately?

Does it reference real-world applications or implications?
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Internet and social media
The Internet has transformed how science is reported, but it also raises
concerns about misinformation.

Impact of social media on science reporting
e Advantages: Instant access, global reach, interactive discussions.
e Disadvantages: Misinformation spreads quickly, difficulty verifying sources.

Mini-case study

In recent years, the re-emergence of measles in parts of the United States has be
of online misinformation about vaccines. Once considered eliminated in the US|
several outbreaks — particularly in communities with low vaccination rates.

A key driver of this trend is the rise of anti-vaccination misinformation on social
claims about vaccine safety, such as links to autism or harmful side effects, have ¢
Despite being scientifically disproven, these claims have led some parents to dela
immunisations.

Z
%
U
3L
()
—

This misinformation undermines public trust in science and reduces herd immuni
like babies, elderly people, and those with weakened immune systems — at greate
scientific misinformation, when unchecked, can have serious consequences for pt
the importance of accurate science communication and responsible media repofi

3 YouTube

Snag

COPYRIGHT
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Find a viral science-related social media post and evaluate its accuracy. I9

a9

Education
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@ Skill-based question
J

23 Find and evaluate three reliable sources that report on the effects of mig
Compare how the issue is presented for different audiences (e.g. the pub
people). Inyour answer, comment on the language used, the level of scit
style of each source.

Tips: Step I: Choose three reliable sources
Pick one from each category to compare how different types of audience
. Scientific journal or research report (e.g Nature, Science, academic
. News article or mainstream magazine (e.g. BBC News, National Get
. Youth-focused/interactive format (e.g. YouTube explainer, infograp
Nat Geo Kids)

Step 2: Complete the table below to organise your observations:

Type of Language/ | Scientific

Source ) [ Audience source Tone detail

Step 3: Analyse the differences

Think about:

. Who is the content designed for! (e.g scientists, everyday readers
. Is it simplified or in-depth?

. Are visuals used to help explain the topic?

. Is it persuasive, neutral, or informative!?

Step 4: Write a short evaluation (a paragraph or two)
Use sentence starters:

. ‘The scientific journal is aimed at... and includes technical terms lik
. ‘In contrast, the news article simplifies this by saying...’

. ‘The youth-focused source uses visuals such as... to engage a youn,
. ‘This shows how the same issue is presented differently depending

Step 5: Conclusion

Wrap up by answering:

. Which audience is most likely to understand the issue clearly?

. Which source is most reliable or informative, and why!

. How does the way information is presented affect how people ur
to science!

COPYRIGHT
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Education
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The target audience

Scientific reporting is tailored to different audiences based on age, Intere
education level, interests and social influence. the tyj
engag
General public Socll
The public needs science to be clear, engaging, and relevant to daily life. societ
percéel

Example: Articles on health and wellness in mainstream magazines.

Social groups (generations, activities, and pastimes)

Different age groups consume science differently:

e  Older adults (people over 60) may prefer traditional news sources such as TV

¢ Younger generations, such as millennials and Gen Z, often engage with scien
digital content.

Example: Science influencers on TikTok making climate change content Peer-rl
for younger audiences. publica
before

Scientific community —Na
T : ; . Confel
Scientists use peer-reviewed journals, conferences and technical presen
reports to share research. |
Techn|

Example: Scientists publishing in Nature to share discoveries with peers. that ex
experir

Pressure groups and lobbyists
These groups use scientific reports to influence public policy and corporate decisio

Some ways which pressure groups use science include:

e  Providing evidence: Science can provide compelling evidence to support press
example, environmental groups might use scientific data to demonstrate the '
climate change.

e  Shaping policy agendas: Scientific research can help pressure, voluntary and ¢l
policy agendas. By understanding the latest scientific findings, groups can adj
on evidence and are likely to be effective.

e  Mobilising support: Science can be used to gather public support for these gix
scientific consensus on a particular issue, groups can build a broader base of s

e  Holding governments accountable: Science can be used to hold governments
Pressure and charitable groups can use scientific evidence to expose governr
more stringent regulations.

e  Framing issues: Science can help pressure groups frame issues in ways that res
presenting complex scientific information in a clear and understandable way, ¢
more persuasive.

e  Shared goals: Science can foster collaboration between voluntary and charitab
stakeholders, such as government agencies, academic institutions, and busing
findings and working together on common goals, these organisations can ach

Example: Greenpeace using climate science to push for stricter environmental laws
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Political representatives
Governments use scientific reports to make decisions on public health, energy polici¢

The role of science in policymaking includes:

e Evidence-based policy: Scientific research provides the foundation for develop
and efficient.

e Risk assessment: Scientists help evaluate potential risks and benefits of differe

e  Monitoring and evaluation: Scientific data are used to assess the impact of pg|
necessary adjustments.

e Public understanding: Scientists can communicate complex issues to the publi
public discourse.

Mini-case study

I

I

I

E The UK government’s Scientific Advisory Group for Emergencies (SAGE) provides
i to help manage national emergencies. In 2018, during an intense heatwave that
E wildfires, and infrastructure strain, SAGE was convened to assess the impact of ex
i health and services. The group advised on emergency planning, including guidar
i homes, water resource management, and hospital preparedness for heat-related
E recommendations informed the government’s Heatwave Plan for England, aimed
| preventing deaths during future extreme weather events.

Skill-based question

24 Create a properly formatted Harvard-style reference list for the followin
e A government report on climate change.
e A peer-reviewed journal article about vaccine development.
e A science magazine article on space exploration.

Tips: Step I: Research or generate relevant citation details.
Step 2: Complete the table below:

Source type | Author(s) | Title | Publisher | Year | Additional ¢

Step 3: Format the references in Harvard style, e.g:
e  Author, A, Year. Title of the Source. Publisher. Available at: [URL]
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C2 Scientific information

! Key points covered

. Different types of scientific information e Validity and reliabi

Scientific information is the foundation of research, innovation, and technological ¢
how data is collected, analysed and validated is essential for evaluating its accuracy
explores different types of scientific information, the factors that determine its valic
misinformation can distort scientific understanding.

Non-nume

Different types of scientific information representes
Scientific information can be broadly classified into qualitative and —
S Characterfi
quantitative data. g
of somethin

Qualitative data Observatic
Qualitative data refers to non-numerical information that describes what is see
characteristics, observations and interpretations. It is often _
collected through interviews, case studies, and descriptive reports. Inte_rpretat
assigned fo

Examples of qualitative data:

e  Medical research: Patient feedback on the effectiveness of a new treatment.

* Environmental studies: Observations of animal behaviour in a conservation &
e  Social sciences: Interview-based studies on people’s attitudes towards climats

Key characteristics:

e  Collected through observations, interviews or descriptive studies.
e  Often used in exploratory research to generate hypotheses.

e  Provides detailed context but may lack numerical precision.

Mini-case study

Scientists use qualitative research to
understand how different communities
perceive climate change. Interviews and
surveys help identify regional differences in
climate awareness and adaptation strategies.
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Quantitative data

Quantitative data refers to humerical

measured, analysed statistically, and represented in graphs or tables.
It provides objective and precise results.

Statistics - the collection, analysis
and interpretation of numerical data.

Mathematical models — equations
or formulas used to represent
real-world situations.

Comparisons — identifying similarities
and differences between data sets.

Trends — patterns or general directions
observed in data over time.

Predictions - forecasts about future
events based on data analysis.

Numerica

information that can be than word:

Objective
facts, free

Examples of quantitative data:

e  Medical trials: Percentage of patien
vaccine.

e  Chemistry experiments: Measurem
a chemical reaction.

e  Public health reports: Graphs show
across different regions.

Key characteristics:

o  Based on numbers, statistics and m
e  Allows for comparisons, trends and
e  Often presented in graphs, charts ar

Mini-case study

During the COVID-19 pandemic, governments tracked infection rates using quari
Daily case counts and hospitalisations were presented in charts to inform policy ¢

I
I
I
I
I
I
I
I
I
I
I
i
I
1 - ] - -
: Total confirmed COVID-19 deaths vs. cases, Aug 5, 2020
L The number of confirmed cases is lower than the number of total cases. The main reason for thi§
| The grey lines show the corresponding case fatality rates, CFR (the ratio between confirmed deg
I cases).
I
I
! 100,000
| Mo
i ° o
I . ..Sp.'un
I & ™
I
: 10,000 .(-!clg:.lm o %
| Sweden PakisTan
° )
I o Boe *© -
: 3 Roifiani L ..Saudr AR
{ = v
i 3 o "Aig"haﬁl'.‘rta.\’l
g &) 1,000 nw"ﬂs, e
| a Yemen Slnganye_ oT"'="  Belaus
I 2 -~ Kenya
| 3 len;_mlp 0 S
I @ .’ ® Australia
: = scoiia T, . S
! § 100 i '@ly%'m e® e Cu:- ::onre
o e

i = .SQu‘Ma_nno‘.' o ‘Gabm e
I = °

k= | f Man & Singapore
! § ;510.0 .aﬂ Nem@gmn:u &
I :
. E 10 vonadd o @ Ve o ag Lanka
! e L gaivan
: _ o Juance
: o .Brunen i
| e 8 @ o
: RIS .Curacao .L.'eu i i i o at
; 9 100 1,000 10,000 100,000 1
: Total confirmed cases of COVID-19
I
: Source: European CDC - Situation Update Worldwide — Last updated 5 August, 10:04 (London time) Oul
I
I
I
1

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 57

COPYRIGHT
PROTECTED

g

ag

Education




Find a quantitative data set (e.g. a population growth chart) and describe its trent

@ Skill-based question
p—

25 Find and evaluate three sources that present both qualitative and quan
topic of your choice.

Tips: Step I: Choose a topic (e.g. climate change, medicine, space exploration
Step 2: Find sources that include qualitative and quantitative data.
Step 3: Complete the table below:

Reli:
(Peer-reviewe

Type

Source (qualitative or quantitative?)

Key findings

Step 4: Choose the most reliable source and explain why.

Validity and reliability of source information

The credibility of scientific information depends on factors such as sample size, bia
digital security.

Sample size

Sample size refers to the number of subjects, participants or data points included
in a scientific study or experiment. A larger sample size improves the validity and
reliability of the results in several ways.

Firstly, it helps to ensure that the findings are more representative of the wider paf
of anomalies or outliers. For example, a health study with 1,000 participants is mat
trends than one with only 10, as it captures a broader range of characteristics such
genetic differences.

Secondly, a larger sample size reduces the effect of random variation and increases
detect a true effect or relationship if one exists. This means researchers can be mg
P COPYRIGHT

not due to chance.
PROTECTED

Lastly, studies with larger sample sizes are more likely to produce repeatable and &
conducted again, which is a key aspect of scientific reliability. In contrast, studies
greater risk of producing misleading or non-generalisable conclusions.

Example: A drug trial with 100 participants is less reliable than one with 10,000 par Ig

Qg
_______________________________________________ Education

Explain why a large sample size improves scientific reliability.

Mini-task
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Selection bias 0

Selection bias occurs when certain groups are over-represented or under- #

A . th
represented in a study, leading to skewed results.

u

Example: If a study on heart disease only includes young adults, it may not al

apply to older populations. th

Mini-case study

Psychological research has long been criticised for relying heavily on participants
Western, Educated, Industrialised, Rich and Democratic. These groups represent
portion of the global population, yet much of what we know about human behav
involving WEIRD samples, particularly university students in the US and Europe.

For example, research on decision-making, morality or perception conducted in\
reflect how people from non-Western cultures think or behave. This raises quesi]
generalisability of psychological findings. In one well-known study, researchers it
non-Western communities perceived visual illusions differently, highlighting how
shape cognition in ways WEIRD-focused studies may overlook.

This issue has prompted a growing movement within psychology to include mor¢
samples in research. Doing so not only improves the reliability and fairness of ps!
helps develop more inclusive theories that better represent the global populatior

References and authenticity/peer-review
Peer-review is the evaluation of scientific work by

experts before publication. It ensures research is Evaluation - the process of

. - assessing data, research or fif
credible, accurate and unbiased. Cor oA, e cellRbity

Example: Studies published in Nature or The Lancet Credible — refiable and trusti
are peer-reviewed, meaning they have been critically based on evidence and exper|
assessed by scientists in the field.

The peer-review process
Many processes in scientific research are subject to peer-review.

These include publication of journal articles, acceptance of lectures ool

and presentations at conferences, and the awarding of grants to level. £
fund research. the sar

sciencs
We will look at the peer-review process as it applies to the publication :;;I:z;

of a journal article, but the process is similar for other reviews.

Let's say a research group consisting of two postgraduate students, one postdoci
group supetrvisor (university lecturer or similar) has reached a stage in their work
be published. One member of the group will write the article, often referred to a

get input from other members of the group.

The article will then be sent to a suitable journal where the editor will receive it. |
whether or not the article is suitable for that journal. If it is, then the editor will s¢
reviewers. These reviewers will be peers of the group supervisor. Often, the nam
institution where it came from are removed, so the review is done ‘blind’. In man
names and institution are left in place so that the reviewers can see where the art

A4
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The reviewers will then each, independently, write a report on the article. The rep
e recommendation to publish, publish with amendments, or not publish

e  suggestions for other points to include

e suggestions for further experiments that need to be done and included

¥

The reviewers then send their reports back to the editor.
Sometimes, the two reviews can be contradictory.
If this is the case, then the final decision rests with the editor.

¥

Next, the editor sends the reports back to the author with an explanation of what
has been. In most cases, the names of the reviewers are withheld, so the authors
cannot see who reviewed it.

Advantages of the peer-review process in this case include ensuring that the a
and as accurate as possible before it can be published.

Disadvantages include the duration of the process, which can mean months el
the article and its final publication. This can be so long that either a competitt
another — less rigorous — journal first, or the results are no longer as relevant.
include bias if the author names are known to the reviewers. In addition, work
far is now known in the community of researchers before publication.

Do you think the peer-review process for publication of journal articles should be

o blind — in that the reviewers can see the names of the authors, but the authc
the reviewers?

o  double-blind — in that the reviewers cannot see the names of the authors, ar
names of the reviewers?

e transparent — in that the reviewers can see the names of the authors, and th:
of the reviewers?

Explain your reasoning, bearing in mind that people in research communities, ev¢
know each other personally or know of one another from reputation and previoll

Use and misuse of data
Data can be manipulated or misinterpreted, leading to misleading conclusions.

Examples of data misuse:

e  Cherry-picking data — selecting only results that support a specific viewpoint,

e Misleading graphs — using different scales to exaggerate trends.

e eg. A company claims that their product ‘kills 99% of germs’, but the study teste
result unreliable.

Give a pro and a con of public open-source research data. You can use this articl¢
® zzed.uk/12837-Open-Source
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Misinformation and disinformation

e  Misinformation —false or misleading information shared without intent to de
e Disinformation — deliberately false information spread to manipulate publicii

Misinformation and disinformation can spread for several different reasons in diffei

Some examples are below:

o Social media: Platforms such as Facebook, X and TikTok allow false informatiol

e  Traditional media: While more regulated, traditional media can also contribute
reporting, lack of scientific understanding or lack of fact-checking.

e  Politics: Politicians and political groups may intentionally spread misinformatic

e  Anti-science groups: Organisations with vested interests in undermining scien/
spread disinformation.

Impact of misinformation/disinformation can include:

e  Erosion of trust: Misinformation can erode public trust in scientists and scienti

e  Public health crises: The spread of misinformation about vaccines or infectious
consequences.

e  Environmental damage: Misinformation and disinformation about climate chai
this global crisis.

Strategies to improve trust will involve tackling misinformation and disinformation

different strategies:

e Improving scientific literacy: It goes beyond simply knowing scientific facts; il
involves understanding the scientific process, being able to evaluate scientific
evidence, and applying scientific knowledge to real-world problems.

e  Supporting fact-checking organisations and initiatives.

e  Encouraging social media platforms to take more responsibility for the conten
shared on their platforms.

e Improving the way scientists communicate their findings to the public.

e  Considering appropriate regulations to protect the public from harmful misinf

Example: During the COVID-19 pandemic, false claims about vaccine side effects s
to hesitancy.

Identify a recent case of misinformation and explain its impact on public underst:

Digital security
Data can be manipulated or misinterpreted, leading to

- ) ) Cyberthreats
misleading conclusions. access, dama
Digital security ensures that scientific data is protected Hacking - ¢a
from cyberthreats, hacking and manipulation. computer syst

disrupt data.
Example: Manipulation
e  Researchers use encrypted databases to store distortion of d:

patient records securely.
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Mini-case study

In 2009, a major controversy known as Climategate erupted when hackers illegall
1,000 emails and documents from the Climatic Research Unit (CRU) at the Univer:

|
I
I
I
I
i
i emails, exchanged between climate scientists, were taken out of context by clima _,1._49“/
E manipulation of climate data. This incident occurred just before the UN Climate ( e
E Copenhagen, casting doubt on the credibility of climate science and fuelling publ ra /,_w}
! 4
E Although multiple independent investigations later cleared the scientists of wror . :5“ |
1 confidence and the scientific community’s reputation was significant. Climategati o
i importance of digital security in scientific research — showing how cyberattacks ¢ F—H—H
1 discredit legitimate science. H
I ‘5_‘-"'=':4¥‘:\
1 ' 4 %
E The case raised awareness about the need for research institutions to protect sen { :
1 transparently, and maintain cybersecurity protocols, especially in politically sensit A 4
i It also reinforced how easily scientific information can be misused when taken ou ~=ﬂ
E without proper explanation. .
: T (
i ¥
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Mini-task
Explain why digital security is essential for COPYRIGHT
scientific research. PROTECTED
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C3 Presenting scientific information

! Key points covered

. Level of scientific detail . Level of referencin
e  Style of writing and reporting: past tense, . Correct and consis

passive voice and in third person Vancouver referen
e Importance of independent or biased information . Evidence to supp@|
. Differentiating between quantity and quality of . Critically valuating

scientific information conclusions preser
. Use of visual and graphics for interpretation . Considering why |t

understand scienct

Presenting scientific information effectively is crucial for clear communication, cred
making. This section explores how to use scientific terminology, appropriate writin
tools to present information accurately and effectively. It also highlights the impor
public understanding of science.

Level of scientific detail
Scientific information must be presented with the correct scientific terminology, lar
clarity and precision.

Key aspects:

e  Scientific terminology — using the correct technical terms enhances accuracy
and prevents misunderstandings.

e language —should be precise, formal and objective. Avoid ambiguous terms

e Accuracy — scientific information must be fact-checked, sourced, and free
from errors.

Example: The term ‘global warming' was replaced with ‘climate change’ in scientifi
describes the complex effects of temperature changes beyond just warming.

Identify five technical terms used in genetics and explain their meanings. Refer b:
earlier in the guide to help you.

o Skill-based question
— COPYRIGHT
26 Identify five scientific terms related to climate change and explain their m PROTECTED
Term Defin

g

Qg
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Style of writing and reporting
Scientific writing follows specific conventions to maintain objectivity and professior

Key writing styles: —
e  Past tense — used when reporting completed research (e.g. 'The experiment i« ﬁ
e  Passive voice — keeps the focus on the research, not the researcher (e.g. ‘The fi ' _
e  Third person — avoids personal pronouns to maintain formality (e.g. ‘It was obs ‘{i/f‘}
Mini-task : et
Rewrite the following sentence in past tense, passive voice, and third person: IJ | l‘
‘I measured the temperature and found that it increased by 2°C.’ f‘z“\;
( .
\ /
Importance of independent or biased information ”_]1
Scientific reporting must be objective and free from bias. However, bias -
can appear in research through funding sources, selective data reporting, -
or personal beliefs. O
Key differences: ;
e Independent research — conducted without external influence, ! Lz
ensuring reliability. 1l
e  Biased research — influenced by funding, politics, or industry interests, ‘ I N\
leading to misleading conclusions. (i: )

Tobacco companies funded studies to
downplay the health risks of smoking,

leading to decades of misinformation. SCIE”cE

DISCOVERED IT

Mini-case study O
U

P’

-

Look at the images and text
used in the advertisement. yo”cm EROVELE

What elements show = NO

misinformation. —
Unpleasant
After-taste”

—added to the world's most

fumous ABCs—
Aiva ys Milder
Bel!er Tasting

; COofer Smoking

COPYRIGHT
PROTECTED

Here's the Biggest 'Plus” in Cigareit |9
"CHESTERFIELD IS THE ONLY CIGARETTE O

E brands tested in which members of our 9
panel found no unpleasant after-tasta.”

Education

From tha repart of a wall-knewn resaarch |

|

' Always Buy Ck
Advertpromoting Chesterfild cigarettes n 1951, | o T
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Find out about the EXCEL heart stent trial and explain how potential bias in the ¢
understanding and trust in medical treatment.

In your answer, consider the role of data interpretation, conflicts of interest, and |
reported to doctors and the public.

Differentiating between quantity and quality of scientific in!
More information does not always mean better information. High-quality scientific
well-sourced, and based on reliable data.

Key indicators of quality:

e  Reputable sources — published in scientific journals or government reports.
e Data transparency — clearly explains methods and results.

e  Replicability - findings should be repeatable by other scientists.

Mini-task

Compare two texts on the same topic — one from a scientific journal or science m
social media. Identify differences in quality.

Use of visual and graphics for interpretation
Data should be visually represented to improve understanding.

Common visuals in science:

e  Graphs — show trends and comparisons.

e Diagrams — explain complex concepts (e.g. cell structures).
e Tables — organise large amounts of data.

Mini-task

Find an example of a scientific graph and interpret what it shows.

Level of referencing, and sources of information
When you make a statement that draws on existing knowledge on your subject, yo
quoting the source of the information.

By referencing your statement, you add authority to it, and you also show that you
author, hence showing that you are not claiming to have discovered yourself the fa

Scientific reports must cite sources correctly to give credit and allow verification.
There are two main ways of referencing: in-text and end-text.

In-text referencing puts the author(s) and the date after or with the statement whic
For example, an in-text reference may look like this:

‘It has been previously shown that X causes Y (Smith and Jones, 2024).'
or

‘It has been previously shown by Smith and Jones (2024) that X causes Y.’
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Where Smith has co-authored their publication with more than one other person, t
Latin abbreviation for ‘and others’.

For example,

‘It has been previously shown that X causes Y (Smith et al, 2024).'
or

‘It has been previously shown by Smith et al (2024) that X causes Y.’
A way of referencing your text without being disruptive to the flow is end-text refe|
on some web pages, such as in Wikipedia articles. These references use small num
facts.
An end-text reference could look like this:

‘It has been previously shown that X causes Y’

The numbers start from 1 for the first time a reference is used and increase sequefi
same article (even a different fact from it) is referenced later, its number is repeatec

An example of this might be:

‘It has been previously shown that X causes Y!". Some authors have disputed th
that Z is also a key variable!*). However, X is known to be dependent on Z!"!’

Summary: key referencing points

e  Use reliable sources (e.g. peer-reviewed journals, government reports).
e  (Cite sources within the text and in a reference list.

e  Use the correct referencing format (Harvard or Vancouver).

Scientific articles also have a bibliography at the end, listing the full references alph

The full reference in the bibliography will give:

The author’s or the editor’s surname, and a comma
Their initial

The year of publication, in brackets

Title of text, in italics or quotation marks

Place of publication

Name of publisher

o b WM E

Correct and consistent use of the Harvard or Vancouver refe
There are different referencing styles used in scientific writing.

Mini-task

Find a scientific article and fill in the table below with the information from the re

Book publisher or

Author(s) Date published s
journal name

Course Companion for Pearson Level 3 AAQ BTEC National in Applied Science Unit 6 Page 6E

COPYRIGHT
PROTECTED

g

Qg

Education




Harvard referencing (author-date format)
e  Example: Smith, J., 2023. The Science of Climate Change. London: Science Pf¢

Vancouver referencing (numbered format)
e  Example: Smith J. The science of climate change. London: Science Press; 202

I doubt that there is any useful information here [1].

All we know is limited, apart from knowing the answer we &
we? Wombat and Koala have discovered some interesting things

Some people are too nosy. What can happen to them is des¢
Lion [2, p. 9].

References

[1]  Generating Bibliographies with biblatex and biber. Wikibo
https://en.wikibooks.org/wiki/LaTeX/Generating_Bil
with_biblatex_and_biber (visited on 03/07/2016).

[2] Laura Lion, Gabrielle Giraffe, and Carl Capybara. The da
the wrong question. Trans. from the German by Luke Lii
Duck. publishing house, 2010.

(3] Walther Wombat and Klaus Koala. “The true meaning of 4
of modern skepticism (2016).

Mini-task

Below are two examples of references — one in Harvard style and one in Vancour
Your task is to convert each reference into the opposite style.

1. Convert the Harvard reference into Vancouver style:

Harvard:
Smith, J., 2022. The impact of microplastics on marine ecosystems. Marine Scieli

2. Convert the Vancouver reference into Harvard style:

Vancouver:
1. Johnson T, Patel R. Climate change and public health. Lancet Planet Heali

For further support: zzed.uk/12837-Referencing

Evidence to support conclusions / claims made COPYRIGHT
Scientific conclusions must be supported by credible evidence. PROTECTED

Key aspects of strong evidence:
e  Reliable data from experiments.
e  Multiple supporting studies.
e logical reasoning connecting evidence to conclusions. |9

ag
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o Skill-based question

—
27 Identify the evidence supporting the scientific claim that regular consump

increases the risk of colorectal cancer.

Tips: Step I: Understand the claim
. Identify the key components of the claim:
o Whatis being studied? (Processed meat consumption)
o  What is the proposed effect? (Increased risk of colorectal cance
o  What is the relationship? (Causation or correlation?)

Step 2: Identify supporting evidence

. Look for research studies that test this claim.

° Consider data from reputable sources such as WHO, NHS, or scientif
. Use a table to summarise key studies:

Source
Study title (journal, Sample size Findin
organisation)

Step 3: Evaluate the evidence

. How strong is the evidence?
o Is it based on alarge population study?
o Are the findings consistent across multiple studies?
o Is there any bias in the research?

Step 4: Consider counterevidence

. Are there studies that challenge or contradict the claim?
. Could there be other factors influencing colorectal cancer risk (e.g. g

Step 5: Write a conclusion
. Summarise the evidence for and against the claim.
. State whether the evidence strongly supports the claim or if further |

Critically evaluating evidence to support or refute conclusio
Scientific claims must be critically evaluated to determine their validity.

Critical evaluation checklist:
o  Are the sources reliable?
e Was the study peer-reviewed?

e Are there conflicting studies? COPYRIGHT

---------------------------------------------------------------------- PROTECTED
Mini-case study

A now-debunked study falsely linked the MMR vaccine to autism, but critical eval
no link.

g

ag
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Choose a recent scientific claim you've heard about (e.g. in the news or online).
Write 2—-3 sentences explaining:

1.  What the claim is.

2. One reason why it might be reliable or unreliable.

Considering why it is important for the public to understand
Scientific literacy is the ability to understand, evaluate and apply scientific informat|
people to make informed decisions about their health, use of technology, and resp
challenges. In a world where science influences nearly every aspect of society, bein
individuals think critically, ask the right questions, and separate fact from fiction.

Key benefits of scientific literacy
1. Understanding health risks
Being scientifically literate helps individuals to assess health information more
e Vaccines: Understanding how vaccines work, their safety, and herd immui
choices and avoid being misled by anti-vaccine myths.
e Nutrition: Scientific literacy allows people to evaluate dietary claims (e.g. '
on evidence, not marketing.
o Medical treatments: It also helps patients understand risks, benefits, and
treatments.

Real-world example: During the development of the HPV vaccine, people wit
were more likely to support its use to prevent cervical cancer.

2. Recognising misinformation
Scientific literacy improves people’s ability to spot misleading headlines, viral |
on social media.
e [t encourages fact-checking, looking for credible sources, and questionir
charged language.
e  This is especially important when scientific issues are politicised or oversil
denial or pseudoscientific health products.

Example: During the ‘Climategate’ controversy, those with higher scientific lit¢
understand that the hacked climate emails didn’t disprove global warming.

3. Engaging in evidence-based policymaking
Scientific literacy allows individuals to participate meaningfully in public debat
related issues.
e  This includes voting on or supporting policies related to clean energy, pu

biodiversity conservation. COPYRIGHT
s  Citizens who understand scientific evidence can hold decision-makers act PROTECTED
solutions backed by research.

Example: In local communities, public understanding of air pollution data can
zones or low-emission transport policies.

g

Minitask ] 09

Explain why scientific literacy is important for society. EdUCO’tiOﬂ
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Appendix: References for K

Climate Change and Greenhouse Gases

1. NASA. (n.d.). The Greenhouse Effect. Retrieved from https://climate.nasa.gov/

2. Intergovernmental Panel on Climate Change (IPCC). (2021). Climate Change 2021: T
Retrieved from https://www.ipcc.ch/

Health and Healthcare Organisations

1. TheKing's Fund. (n.d.). About Us. Retrieved from https://www.kingsfund.org.uk/
2. National Health Service (NHS). (n.d.). Our Work and Vision. Retrieved from https://

Renewable Energy

1. International Renewable Energy Agency (IRENA). (2021). Renewable Energy and Job
Retrieved from https://www.irena.org/

2. European Commission. (2021). Renewable Energy in the EU. Retrieved from https:/

Genetic Engineering

1. Nature. (2020). CRISPR Technology and its Applications. Retrieved from https://ww

2. National Human Genome Research Institute (NHGRI). (n.d.). What is Genetic Engine
Retrieved from https://www.genome.gov/

Regulators
1. Medicines and Healthcare products Regulatory Agency (MHRA). (n.d.). Our Role in Pul
https://www.gov.uk/government/organisations/medicines-and-healthcare-product!
2. Environment Agency. (n.d.). Who We Are and What We Do.
Retrieved from https://www.gov.uk/government/organisations/environment-agei

Economic Implications
1. World Economic Forum. (2021). Future of Jobs Report.
Retrieved from https://www.weforum.org/reports/the-future-of-jobs-report-2021
2. International Monetary Fund (IMF). (2022). Economic Growth and Climate Change |
Retrieved from https://www.imf.org/

Utilities: Energy and Water Companies
1. International Energy Agency (IEA), 2023. World Energy Outlook 2023,

Available at: https://www.iea.org/reports/world-energy-outlook-2023 [Accessed 1|
2. Thames Water, 2024. How We Supply Clean Water to London.

Available at: https://www.thameswater.co.uk/about-us [Accessed 10 Feb. 2025].

Pharmaceutical Companies
1. World Health Organization (WHO), 2022. The Role of Pharmaceutical Companies in (
Available at: https://www.who.int/publications/pharmaceutical-industry [Accesset
2. Pfizer Inc., 2023. Pfizer's mRNA Technology and the Future of Vaccines.
Available at: https://www.pfizer.com/newsroom [Accessed 10 Feb. 2025].

Health Food Companies
1. European Food Safety Authority (EFSA), 2023. The Impact of Plant-Based Diets on Py
Available at: https://www.efsa.europa.eu/en/topics/topic/plant-based-diets [Acce
2. Beyond Meat, 2023. Sustainability and the Future of Plant-Based Proteins.
Available at: https://www.beyondmeat.com/sustainability [Accessed 10 Feb. 2025

Tobacco Companies

1.  Public Health England (PHE), 2021. The Impact of Smoking on Health and Society.
Available at: https://www.gov.uk/government/publications/smoking-and-health [/

2. British American Tobacco (BAT), 2023. The Future of Tobacco: Vaping and Smoke-Fri
Available at: https://www.bat.com/futureoftobacco [Accessed 10 Feb. 2025].
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Food Producers, Agriculture, and Fisheries

1. Food and Agriculture Organization of the United Nations (FAQ), 2023. State of Worlt
2023. Available at: https://www.fao.org/fisheries/en/ [Accessed 10 Feb. 2025].

2.  Marine Stewardship Council (MSC), 2023. Sustainable Fishing Practices and Overfish
https://www.msc.org/what-we-are-doing/oceans-at-risk [Accessed 10 Feb. 2025].

Economic and Environmental Implications

1. World Economic Forum (WEF), 2023. The Economic Impact of Climate Change on Inc
Available at: https://www.weforum.org/reports/climate-economy [Accessed 10 F&

2. International Renewable Energy Agency (IRENA), 2023. Renewable Energy Jobs Repc
Available at: https://www.irena.org/publications [Accessed 10 Feb. 2025].

Peer-reviewed Journals

1. Nature, 2023. Scientific Publishing and the Role of Peer Review. Available at: https:/
[Accessed 12 Feb. 2025].

2. The Lancet, 2024. Advancements in Medical Research: A Review of COVID-19 Studie:
Available at: https://www.thelancet.com/ [Accessed 12 Feb. 2025].

Science Magazines

1. New Scientist, 2023. How Science Journalism Bridges the Gap Between Research ant
Available at: https://www.newscientist.com/ [Accessed 12 Feb. 2025].

2. Scientific American, 2023. The Role of Popular Science Media in Communicating Clin

Available at: https://www.scientificamerican.com/ [Accessed 12 Feb. 2025].

Newspaper Articles

1. The Guardian, 2024. UK Scientists Make Breakthrough in Renewable Energy.
Available at: https://www.theguardian.com/ [Accessed 12 Feb. 2025].

2. The New York Times, 2023. How Newspapers Cover Scientific Discoveries: The Good,
Available at: https://www.nytimes.com/ [Accessed 12 Feb. 2025].

TV News, Documentaries, and Films

1. BBC, 2024. Blue Planet |l and the Power of Science Storytelling. Available at: https:/
[Accessed 12 Feb. 2025].

2. Netflix, 2023. How Documentaries Influence Public Perception of Science. Available |
[Accessed 12 Feb. 2025].

Internet and Social Media

1. World Health Organization (WHQ), 2024. The Role of Social Media in Spreading Scie
Available at: https://www.who.int/ [Accessed 12 Feb. 2025].

2. Pew Research Center, 2023. Social Media Trends in Science Communication: A Data
Available at: https://www.pewresearch.org/ [Accessed 12 Feb. 2025].

General Public and Social Groups

1. Royal Society, 2023. Public Engagement in Science: How People Interact with Scientl
Available at: https://royalsociety.org/ [Accessed 12 Feb. 2025].

2. Ofcom, 2023. How Different Generations Consume Science Media. Available at: httg
[Accessed 12 Feb. 2025].

Scientific Community

1. UK Research and Innovation (UKRI), 2024. How Scientists Communicate Research t¢
Available at: https://www.ukri.org/ [Accessed 12 Feb. 2025].

2.  American Association for the Advancement of Science (AAAS), 2023. The Importance (
Available at: https://www.aaas.org/ [Accessed 12 Feb. 2025].

Pressure Groups and Lobbyists

1. Greenpeace, 2023. Using Science to Advocate for Environmental Policies. Available |
[Accessed 12 Feb. 2025].

2.  Friends of the Earth, 2024. How Science Influences Climate Change Activism.
Available at: https://friendsoftheearth.uk/ [Accessed 12 Feb. 2025].
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Political Representatives

1. UK Parliament, 2023. The Role of Scientific Reports in UK Policy-Making. Available a
[Accessed 12 Feb. 2025].

2.  European Commission, 2023. Science and Policy: How Research Informs EU Decision

Available at: https://ec.europa.eu/ [Accessed 12 Feb. 2025].

Sample Size and Selection Bias
1. Fowler, F.J.,2021. Survey Research Methods. 6th ed. Thousand Oaks: Sage.
2.  European Medicines Agency (EMA), 2023. How Sample Size Affects the Reliability of

https://www.ema.europa.eu/ [Accessed 14 Feb. 2025].

References, Authenticity and Peer-review

1. Nature, 2023. The Importance of Peer Review in Scientific Publishing. Available at: h
[Accessed 14 Feb. 2025].

2. The Lancet, 2024. Ensuring Research Integrity Through Peer Review. Available at: ht
[Accessed 14 Feb. 2025].

Use and Misuse of Data

1. Royal Statistical Society (RSS), 2023. How Data Can Be Misrepresented: A Guide to £
Available at: https://www.rss.org.uk/ [Accessed 14 Feb. 2025].

2.  Tufte, E. R., 2021. The Visual Display of Quantitative Information. 2nd ed. Cheshirg,

Misinformation and Disinformation

1. World Economic Forum (WEF), 2023. The Spread of Misinformation and Its Impact ¢
Available at; https://www.weforum.org/ [Accessed 14 Feb. 2025].

2. Pew Research Center, 2023. Public Trust in Science: The Role of Misinformation.
Available at: https://www.pewresearch.org/ [Accessed 14 Feb. 2025].

Digital Security

1. National Cyber Security Centre (NCSC), 2023. How Cyber Threats Impact Scientific R
Available at: https://www.ncsc.gov.uk/ [Accessed 14 Feb. 2025].

2.  European Commission, 2023. Data Protection and Security in Scientific Research.
Available at: https://ec.europa.eu/ [Accessed 14 Feb. 2025].

1. Level of Scientific Detail

1. Oxford University Press, 2023. Scientific Writing and Communication: A Guide for 5¢
Available at: https://global.oup.com/ [Accessed 15 Feb. 2025].

2. Cambridge University Press, 2023. The Role of Scientific Terminology in Effective Re:
Available at: https://www.cambridge.org/ [Accessed 15 Feb. 2025].

N

. Style of Writing and Reporting

1. American Psychological Association (APA), 2023. The Use of Passive Voice in Scienti
Available at: https://www.apa.org/ [Accessed 15 Feb. 2025].

2. Nature, 2023. Guidelines for Writing Scientific Reports in Third Person and Past Tens

Available at: https://www.nature.com/ [Accessed 15 Feb. 2025].

3. Importance of Independent or Biased Information

1. World Health Organization (WHO), 2023. How Scientific Bias Affects Public Health P
Available at: https://www.who.int/ [Accessed 15 Feb. 2025].

2. Cochrane Library, 2023. The Impact of Funding Bias on Scientific Research.
Available at: https://www.cochranelibrary.com/ [Accessed 15 Feb. 2025].

=

. Differentiating Between Quantity and Quality of Scientific Information

1. Public Library of Science (PLOS ONE), 2023. Evaluating the Quality vs. Quantity of 5t
Available at: https://journals.plos.org/plosone/ [Accessed 15 Feb. 2025].

2.  Royal Society, 2023. The Importance of High-Quality Data in Scientific Research.

Available at: https://royalsociety.org/ [Accessed 15 Feb. 2025].
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5. Use of Visuals and Graphics for Interpretation
Tufte, E. R., 2022. The Visual Display of Quantitative Information. 2nd ed. Cheshirg,
2. International Data Visualization Society (IDVS), 2023. Best Practices for Presenting Scient

Available at: https://www.datavisualization.org/ [Accessed 15 Feb. 2025].

Lo

6. Level of Referencing and Sources of Information

1.  Harvard University Library, 2023. Harvard Referencing Guide for Scientific Papers.
Available at: https://library.harvard.edu/research [Accessed 15 Feb. 2025].

2. Vancouver Citation Guide, 2023. Correct Use of the Vancouver Referencing System i
Available at: https://www.imperial.ac.uk/library/ [Accessed 15 Feb. 2025].

7. Evidence to Support Conclusions/Claims Made

1. European Medicines Agency (EMA), 2023. How Clinical Trials Provide Evidence for S
Available at: https://www.ema.europa.eu/ [Accessed 15 Feb. 2025].

2.  BMI (British Medical Journal), 2023. The Role of Scientific Evidence in Medicine and
Available at: https://www.bmj.com/ [Accessed 15 Feb. 2025].

8. Critically Evaluating Evidence

1. Cochrane Collaboration, 2023. How to Critically Appraise Scientific Research and Ide
Available at: https://www.cochrane.org/ [Accessed 15 Feb. 2025].

2. Pew Research Center, 2023. Scientific Literacy and the Public’s Ability to Evaluate Ey
Available at: https://www.pewresearch.org/ [Accessed 15 Feb. 2025].

9. Considering Why It Is Important for the Public to Understand Science

1. Royal Institution, 2023. Science Communication and Public Engagement: Why It Ma
Available at: https://www.righ.org/ [Accessed 15 Feb. 2025].

2. World Economic Forum (WEF), 2023. The Role of Science Literacy in Policy Making a
Available at: https://www.weforum.org/ [Accessed 15 Feb. 2025].

Climategate and Digital Security in Science:
. McKie, R. (2019). Climategate 10 years on: what lessons have we learned? The Guag

https://www.theguardian.com/theobserver/2019/nov/09/climategate-10-years-on-y

Psychology’s WEIRD Problem:
. Puthillam, A. (2020). Psychology’'s WEIRD Problem. Psychology Today. Available at|
https://www.psychologytoday.com/us/blog/non-weird-science/202004/psycholo;

EXCEL Heart Stent Trial and Research Bias:
. Mandrola, J. (2020). ‘The EXCEL Trial: A Case Study in Research Bias’. Medscape.
Available at: https://www.medscape.com/viewarticle/933494

Scientific Literacy and Public Understanding:
. National Academies of Sciences, Engineering, and Medicine. (2016). Science Literac!
Consequences. Washington, DC: The National Academies Press. Available at: https:

Nissan and Electric Vehicles:

*  Wikipedia contributors. (2024). Nissan Leaf. Wikipedia. Retrieved from https://en,

. Kageyama, Y. (2023, August 31). Nissan is reusing the batteries from old Leaf electric
sources. AP News. Retrieved from https://apnews.com/article/d48cf53a21e27c9d|

G7 Vaccine Pledge and Global Health Initiatives:

. UK Parliament. (2021). UK and G7 commitments to donate Covid-19 vaccines. Retri
https://researchbriefings.files.parliament.uk/documents/CBP-9419/CBP-9419.pdf |

*  Amnesty International. (2021, June). G7 pledge to share one hillion vaccine doses with pot
Retrieved from https://www.amnesty.org/en/latest/press-release/2021/06/g7-ple
doses-with-poorer-countries-is-a-drop-in-the-ocean/ 5}

. The Guardian. (2021, February 19). G7 pledges extra $7bn towards Covid vaccines f|
https://www.theguardian.com/world/2021/feb/19/g7-pledges-extra-7bn-towards-co
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The Royal Society and Climate Change:
e  The Royal Society. (n.d.). Climate change: evidence and causes.
Retrieved from https://royalsociety.org/topics-policy/projects/climate-change-ev.

Wellcome Sanger Institute and Genomic Research:
. Wellcome Sanger Institute. (n.d.). Our research. Retrieved from https://www.san

National Farmers’ Union (NFU) and Sustainable Agriculture:
*  National Farmers’ Union. (n.d.). Environment. Retrieved from https:ﬁwww.nfuor_‘_f

National Trust and Biodiversity Conservation:

. National Trust. (n.d.). Our cause. Retrieved from https://www.nationaltrust.org.i

Terrence Higgins Trust:
*  Terrence Higgins Trust. (n.d.). About us. Retrieved from https://www.tht.org.uk/|

Family Planning Association:
. Sexwise. (n.d.). Aboutus. Retrieved from https://www.sexwise.org.uk/about-us |

Chatham House and Food Security:
e Chatham House. (n.d.). Food security. Retrieved from https://www.chathamhou:

Development of a Malaria Vaccine:

. World Health Organization. (2021, October 6). WHO recommends groundbreaking.
Retrieved from https://www.who.int/news/item/06-10-2021-who-recommends-{
children-at-risk '

Mycoprotein and Sustainable Food Production:
* Quorn. (n.d.). Sustainability. Retrieved from https://www.quorn.co.uk/company}

Rise of Organic Food and Scientific Innovation:
. Soil Association. (n.d.). Organic market report 2021. Retrieved from
https://www.soilassociation.org/certification/food-drink/news/2021/organic-mz

Overfishing and Quotas in the Atlantic Ocean:
. European Commission. (n.d.). Fisheries.

Retrieved from https://ec.europa.eu/info/food-farming-fisheries/fisheries_en

Misinformation and Measles in the USA:
. Centers for Disease Control and Prevention. (2019). Measles cases and outbreaks. |
Retrieved from https://www.cdc.gov/measles/cases-outbreaks.html

SAGE and the 2018 UK Heatwave:
. UK government. (2018, July 27). SAGE meeting on the 2018 heatwave. Retrieved f@
https://www.gov.uk/government/publications/sage-meeting-on-the-2018-heatw
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