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Introduction

If you are a student studying the T Level in Health and Science (Healthcare Science pathway) and preparing for
core exams, this support pack is for you.

We know that the exams can seem daunting, and there are so many points to consider and skills to develop, but
we, at NCFE, are here to help. This support pack contains guides and activities on various areas to help with your
exam preparation, as a supplement to your classes, and will support your independent learning. The support
ranges from exam techniques, information about the quality of written communication (QWC), a framework for
extended-response questions (ERQs) and more. In addition to guides, this pack contains some activities in each
section.

We do not recommend going through all sections at once; it can be a lot to digest. The first section is a self-
assessment; this is a good place to start to identify areas where you would benefit from more developing or
seeking further support. We recommend you start with these key areas and then work through the others step by
step; some sections may be new learning, whilst others are revision — all can help support you in your exam
preparation!
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Self-assessment

In each of the areas give yourself a RAG rating (red — R, amber — A or green — G). Rate yourself 'red’ if you are not
confident, ‘amber’ if you have some confidence and ‘green’ if you are very confident. Once you have completed a
section of this pack, come back and rate yourself again, saying why you have given yourself that rating. If you are
still on red or amber, what are your next steps to turn this to a green?

Exam key terms
and
requirements

Key terminology

Exam
techniques

Quality of written
communication
(QWC)

English:
foundations

Maths:
foundations
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Tips for exams

Multiple-choice
questions
(MCQs) top tips

Short-answer
questions
(SAQs) top tips

Extended-
response
questions
(ERQs) top tips

Identifying the
relevant
knowledge and
applying
correctly to
context
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Exam key terms and requirements

Assessment objectives (AOs)

The exam papers have been designed to assess 3 assessment objectives (AOs) detailed below.

AO1

AO1 is assessing the demonstration of the relevant knowledge and understanding — such as recalling key
information or facts. Multiple-choice questions (MCQs), or some questions that just need a one word or one
sentence answer, would be examples of questions that only assess this objective.

AO2

AO2 is a higher demand objective that goes beyond just recalling information, and instead into using and applying
that knowledge to different situations and contexts. Questions can include completely new and unfamiliar situations
and contexts, but the knowledge and principles that have been taught would still apply to this new situation in the
question. Many short-answer questions (SAQs) can assess both AO1 and AO2, but some SAQs can also assess
A03.

AO3

AQ3 is being able to analyse information and issues and evaluate the situation to make informed judgements and
draw conclusions. This might include considering the potential impacts the situation described in the question might
have, any future considerations, comparing the pros and cons of a situation and justifying a decision — so it is about
the careful consideration of a situation from multiple aspects, and then justifying any decisions or conclusions
made.

Command verbs

One thing to look for in an exam question is the command verb, such as state, explain, compare, evaluate,
suggest. Getting used to what the command verb is asking for should help to maximise the marks gained in the
questions.

It is worth using as many command verbs as possible when revising for different parts of the content in preparation
for the exams.

When revising for pathogens as an example, you could try to think of questions involving as many different
command verbs as possible.

This can be from lower demand questions such as being able to add labels to a diagram of a bacteria cell — which
is much more of a recall of knowledge question, an AO1 question, such as identify — and then more demanding
questions such as comparing viruses and bacteria and assessing the suitability of conditions for different
pathogens to survive.
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Command verb table

Follow this link T Level support materials command verbs to access the different command verbs that will be in
your assessments.
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Key terminology

Here are some of the key terms from the T Level Technical Qualification in Healthcare Science specification. Once
you have covered these areas, or for revision, write their definition in the space provided. There is space at the end

for you to add any other terminology you feel would be useful.

Term

Definition

Core component section A: the health and science sector

Accuracy

Antimicrobial resistance

Bioinformatics

Cleaning

Consent

Decontamination

Descriptive statistics

Dignity

Disinfection

Duty of care

Good laboratory practice (GLP)

Good manufacturing practice (GMP)

Version 1.0 October 2022
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Good scientific practice (GSP)

Inferential statistics

Job description

Person specification

Personal protective equipment
(PPE)

Person-centred care

Precision

Primary care

Privacy

Reliability

Safeguarding

Scope of practice

Secondary care

Standard operating procedures
(SOPs)

Version 1.0 October 2022
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Sterilisation

Tertiary care

Urgent/Immediate referral

Core component section B: science concepts

Alternating current

Anatomic classification system

Antibody

Antigen

Bioinformatics

Carbohydrates

Cardiovascular system

Catalyst

Collision theory

Count-rate

Deoxyribonucleic acid (DNA)
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Digestive system

Direct current

Direct transmission

Endocrine system

Enzyme

Epidemiology

Epigenetics

Eukaryotic cells

Evolutionary genomics

Excitation

Functional genomics

Genetics

Genome

Genomics

Version 1.0 October 2022
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Half-life

Homeostasis

Indirect transmission

Injury

Integumentary system

lonisation

Lipids

Longitudinal wave

Monomer

Musculoskeletal system

Nervous system

Physiological classification system

Polymer

Potential difference
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Prokaryotic cells

Proteins

Renal system

Reproductive system

Resistance

Respiratory system

Ribonucleic acid (RNA)

Semi-conservative replication

Structural genomics

Titration

Topographic classification system

Transverse wave

Trauma

Visual system

Version 1.0 October 2022 Page 14 of 72



T Level Technical Qualification in Healthcare Science Student Pack

Wave

Other terminology
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Exam techniques

Identify strengths and where to begin

An effective time management strategy is to plan what order you are going to answer the questions in. This will
play to your strengths and help build your confidence. The exam papers are divided into 4 sections, with each
section addressing different areas of the taught content. In advance of the exams, you should identify which section
of the exam paper contains the content you feel most knowledgeable and confident in and you should begin the
exam with that section.

Use the table below to identify the content areas within the different sections of the exam paper and add your
comments to each section, showing your strengths and weaknesses within the content, and how confident you are
feeling. An additional column has been added to allow you to rank the order of the sections, from strongest to
weakest.

Exam paper A

Section A

Section B

Section C

Section D
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Exam paper B

Exam section Content assessed Comments Rank order

Section A

Section B

Section C

Section D

Targeting the lower demand questions

You may be used to taking the traditional approach to answering an exam paper, beginning at question 1 and
answering each question in turn (question 2, followed by question 3), as illustrated below with the arrows.

Section A Section B Section C Section D
Question 1 Question 6 Question 11 Question 16
Question 2 Question.7 Question 12 Question 17
Question 3 Quiestion 8 Question 13 Question 18
Question 4 Question 9 Question 14 Question 19
Question 5 Question 10 Question 15 Question 20

However, each section of the exam paper begins with the lower demand questions, with an increase in challenge
and demand as you progress though the section. The exam papers have been designed this way intentionally, as
beginning with lower demand or ‘easier’ questions has been shown to help lower anxiety and settle you into the
exam.

By changing your exam approach to the one illustrated below with the arrows, this can help you to secure more
marks by addressing the less challenging questions first, rather than missing those opportunities if you had to
spend more time on a more difficult question.
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This approach will also allow you to ‘pick and choose’ (example on illustrated boxes below) between the higher
demand questions and those you feel most confident with. Higher demand questions usually require a longer

answer response.

Section A Section B Section C Section D
Question 1 Question 6 Question 11 Question 16
Quesition 2 Question 7 Question 12 Question 17
Questiori*3 Question 8 Question 13 Question 18
Question 4 Question 9 Question 14 Question 19
Question 5 Question 10 Question 15 Question 20

Time management

Exam time management tips

1. Skim through the paper before you start

N o o & 0 N

Budget your time for each question or section

Start on the questions or sections you find easiest

Make an outline for longer answer questions

Keep an eye on the clock

If you do not know the answer to a question, come back to it later

lists and notes can help you structure your answers better

8. Stop and breathe

Version 1.0 October 2022
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Quality of written communication (QWC)

Think about the register and tone of what you are going to write:

o what will be the tone/attitude of the writing? think of extended-response questions (ERQs) as professional
evaluations, therefore the tone will always be formal

Proofread your writing for readability:
e check one area at a time:

o spelling — this includes looking for commonly confused words such as there, their and they’re or practice
and practise (for example, homophones — words that have same pronunciation but different meaning or
spelling)

o be aware of your own ‘common’ mistakes, and check for these (for example, mistyping letters the wrong
way round in certain words)

o punctuation — you could take one area at a time (for example, capital letters, full stops, commas, colons,
apostrophes, question marks)

o grammar — have you written in full sentences? Have you used the correct subject-verb agreement and
tense? Do you jump from past to present?

e ways to proofread:
o place a ruler underneath each line as you read
o proofread backwards (for example, start on the last paragraph)
e read your writing aloud or in your head when in exam conditions — put yourself in the reader’s shoes
e proofread after you have answered the question and then again at the end of the assessment if there is time

e read slowly and carefully — do not skim read!
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There are 3 marks available for quality of written communication (QWC) in the ERQs — be aware of marking criteria
and bands for QWC. In the example below, see the key words in bold to get the full 3 marks.

Mark

Descriptor

The answer is clearly expressed and well-structured.
The rules of grammar are used with effective control of meaning overall.

A wide range of appropriate technical terms are used effectively.

The answer is generally clearly expressed and sufficiently structured.
The rules of grammar are used with general control of meaning overall.

A good range of appropriate technical terms are used effectively

The answer lacks some clarity and is generally poorly structured.

The rules of grammar are used with some control of meaning and any errors do not significantly
hinder the overall meaning.

A limited range of appropriate technical terms are used effectively.

There is no answer written or none of the material presented is creditworthy.
OR

The answer does not reach the threshold performance level. The answer is fragmented and
unstructured, with inappropriate use of technical terms. The errors in grammar severely
hinder the overall meaning.
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English: foundations

Why spelling, punctuation, and grammar (SPaG)?

Spelling, punctuation, and grammar (SPaG) enables us, as writers, to convey our thoughts in a way that our reader
will find easy to understand.

SPaG that is clear and accurate can make you appear more professional and get your message heard.

Employers are more likely to employ people who have good written communication skills.

Apostrophes
There are 2 types of apostrophes:
e possession —ownership/belonging (for example, the dog’s toy)
e omission — where you leave out a letter (for example, I'm a student (Instead of | am))

In formal writing such as reports and articles, apostrophes for omission should be avoided to help keep the formal
tone and register.

Apostrophes for possession often cause some confusion.
1. The dog'’s tail was fluffy.

Dog is a singular noun, so you need to add an apostrophe and ‘s’ to show that the tail belongs to the dog.

2. James's dog was naughty.

James is a singular noun so, even though it ends in an ‘s’ already, you need to add an apostrophe and another ‘s’
to show that the dog belongs to James.

3. The brothers'feet were muddy.

This sentence is referring to more than one brother. Brothers is a plural noun that ends in an ‘s’, so you don't add
another ‘s’ after your apostrophe. You can just add an apostrophe to show the feet belong to the brothers.

4. The children’s toys were broken

Children is a plural noun, but it does not end with an ‘s’, so you need to add an apostrophe and an ‘s’ to show that
the toys belong to the children.

The following activity is for you to try to recap apostrophes for omission and possession, as well as identifying if
they are singular or plural.
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Apostrophe activity

You will find the answers to all activities in the appendix of this pack.

Add the apostrophe

Possession/omission

Singular or plural?

My dads name is Amir.

Pauls dog is very cute.

| read the research its apparently Harmans Theory of aging.

Antonios grandma speaks English, Italian and Arabic.

My sisters friend is coming to visit in an hour.

Im not sure but | think the physiotherapists are meeting next
week.

The hospitals strategy.

The Childrens Hospital

Hes the friend | spend the most time with.

Thats Davids pen, he must have forgotten it.

The swimmers families cheered them on.

Version 1.0 October 2022
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Using the correct word

Sometimes words can be confusing as they sound the same but have different spellings and meanings. Below are
some words that are often confused, with an activity to help secure understanding of the meanings.

The dog had eaten all dinner.

been a fantastic day, she exclaimed.

The dog licked paw.

Let me know when ready.

Who else will be coming to the cinema with John and ?

The children and were sitting on the settee.
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shoes are these?

left their shoes in the doorway again?

| do not know number this is.

Do you know singing this song?

| your apology.

No dogs allowed guide dogs.
Everyone the nurses need to attend.
They do not credit cards in the shop.

| am going to visit the new medical

| must my breathing techniques.
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On a Friday, the children handwriting.

The injection is given at your doctor’s

Does the medication the symptoms of the patient?

The new medication has no on glucose.

My would be to visit your GP.

| that you stop smoking.

| asked the doctor for some

Scientists that you wear a mask.
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You are not in the restricted area.

The process of learning clinical reasoning may be assisted by using think

The patient was to go home.

She read the instructions
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Activity

Create an example sentence showing the correct use of each of the following words.

Past Gone in time/no longer

Passed To indicate movement

A noun that means a suggestion about what

Advi
viee you should do (a guide to action)

A verb that means to suggest what should
Advise be done — to recommend/give info to
someone (verb)

Lose To fail to win or hold on to something

Adjective: not tight, not attached
Loose or

Verb: to free something or someone.

Affect To influence something

The result — it represents the end and a
Effect good way to remember is both start with an

e.

Come to a conclusion, make an educated
guess.

Infer

Imply To suggest, hint at.
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Tenses activity

There are three main tenses in English: past, present, and future.

The past describes things that have already happened, for example, | went on a park run last week.

The present tense describes things happening right now, for example, it smells delicious in the kitchen.

The future tense describes things yet to happen, for example, next year | am going to Australia.

Identify the tense of the sentence.

Sentence

Tense: past/present/future

1. We will go to the cinema on Saturday.

2. Rashid is eating his lunch.

3. Mario is walking to the shops.

4. Viktoria slept all day yesterday.

5. Mr and Mrs Perez are speaking Spanish.

6. My parents flew from Gatwick airport.

7.1 am going to read a book.

8. Elena is writing a story.

Version 1.0 October 2022
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Sentences

This is an example of a main clause. It is a complete sentence and makes sense by itself.

This is a simple sentence.

ate a chocolate biscuit.
Subject Verb Object

A compound sentence connects 2 independent clauses, usually with a coordinating conjunction like, and,
or, but. They combine 2 or more self-sufficient and related sentences into a unified single sentence.

This is a compound sentence:

Conjunction

This is a complex sentence:

Complex sentences are formed by adding a subordinate clause to a main clause
Subordinate clauses add information to the main clause.

For example: ‘who is younger than me’ is a subordinate clause as it adds more information to the sentence but
does not make sense on its own.

A subordinate clause must be separated from the main clause using punctuation (usually a comma).
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Sentence activity

What is the sentence type: simple, compound, or complex?

Molly, 2 years younger than me, was not allowed to go.

It was a very sunny day.

They did not like the food, so they left the restaurant

The boy was crying because he had fallen.

Ahmed, managed to find a chair, while others had to stand.

| have a dog called Toby.
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Maths: foundations

Maths is an important part of all T levels and indeed, any health and science role. We use maths when calculating
doses, to communicate information such as disease statistics, and to determine if treatments are working
effectively, amongst others. This section includes guides and questions on a selection of mathematical areas. Give
these a go to develop your skills. Please note that the mathematical examples and questions are not exhaustive. If
you identify areas you would like to work further on, be sure to speak to your teacher or a maths specialist.

Rearranging formulae

A formula is a relationship between different variables that is expressed algebraically. Often the formula will have
application in everyday life, such as the formula for speed or the formula for converting Degrees Celsius to
Degrees Fahrenheit.

There may be cases where we wish to rearrange a formula to find a different variable from that formula.

Example 1

Rearrange

<
I
=

to make f the subject.
We can divide both sides by A which will remove A from the right-hand side of the equation leaving

just f.

There is our answer!

Rearranging can become more complex when we have more values and with the introduction of algebraic

fractions, but it is just a step-by-step process.
Example 2

Rearrange
4 +x
= -2

to make X the subject.

The first term we need to remove is -2, this is because it is the only variable on our right-hand side that is not part

of the fraction.
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We can move the -2 by adding 2 to both sides:

4 +x
7

The second term we need to remove is the denominator, and we can do this by multiplying both sides by 7.

y+2=

7(y+2)=4+x
Notice the use of brackets as the 7 is multiplied by both ¥ and 2.

The third term to remove is ‘4’, and we can do this by subtracting this
from both sides.

7(y+2)—4=x

And there we have it! Have a go yourself using the practice questions below.

Practise rearranging formulae
You will find the answers to all activities in the appendix of this pack.

1. Rearrange the following formula to make X the subject:

9(x—4)+3=y
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2. Rearrange the following formula to make X the subject:

t+x
m

4y =

3. The formula to convert degrees Fahrenheit to degrees Celsius is:
5
C= 6 (F—=32)

You record a temperature of 36.2 C, use the formula above to convert this into Fahrenheit
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4. How much current flows through a 9 V battery that has a resistance of 6.4 Q? (Hint: You will need to remember
Ohm’s law)

Using units: dimensional analysis

In the health and science sectors, you may find yourself either performing calculations with no formula or
calculating units for an unfamiliar calculation. Both these tasks can be solved with the understanding of one
principle: dimensional analysis. The name may sound complicated, but it is essentially using units to your
advantage.

For example, you have a patient with suspected tachycardia (high heart rate) and you have been asked to measure
their heart rate in beats per minute (bpm), so you count their heart rate in a 30 second interval and obtain 57 beats.
But how do you calculate bpm if you don’t have the formula to hand? This is where dimensional analysis can help!

First, some background. Whenever you put numbers through a calculation or formula, you are also putting their
units through the calculation.

For example, when calculating the speed of a car travelling 200 km in 4 hours using the formula:

distance
speed = ——
time
We input our values from the question into the formula:
200 km 50 km /h
—_—— m
4 h
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If we look just at the units, we can see we are treating them algebraically — that is, like an x or y:

km_k L
7o

Tip: whenever you say ‘per’ in units, that means divide.

For example, ‘km/h’ means km divided by hour.

Therefore, if you do not have the formula for calculating speed, or you have forgotten it, you can work it out from
the units:

e km/h
- kilometres divided by hour
- distance divided by time

By the same principle, if you do not know the units, but have the formula, you can calculate the units by putting
them into the formula.

Using this principle of dimensional analysis can mean less memorising and can help you out when you are given
an unfamiliar equation.

Try the following practice questions using the key points from above (the answers are at the end of this section).

Working out units from formulae/calculations

1. You are preparing a dose of ibuprofen for a patient. You calculate the concentration using the following formula:

] mass
concentration = ————
volume

You dissolve 100 mg in 5 mL, what are the units?
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2. Researchers are looking into the effect of dietary acid on the breakdown of tooth enamel. From their
experiments, they calculate the rate of decay as mg of enamel broken down per hour. What are the units?

3. When analysing blood samples for haemoglobin concentration to diagnose anaemia, a technician will perform a
count for the mass of haemoglobin (measured in g) per litre of blood. What are the units for this?

Working out formula from units

1. Resting heart rate is given in beats per minute (bpm). Therefore, what is the formula to calculate heart rate?

2. The density of copper at room temperature is 8.96 g/cm3. Therefore, how would you calculate the density of a
200 cm? piece of aluminium with a mass of 540 g?

3. The units for moments are Newton-metres (Nm). If you were to calculate the moment experienced by a
prosthetic arm holding a weight, what formula would you use? The weight exerts a force of 10 N and the distance
of the weight from the elbow of the arm is 0.3 m.
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Calculating rate

Rate is a measure we need to calculate in various areas of health and science.

Remember:
change
rate = —
time

And the units? The rules of dimensional analysis apply here too!

Have a go at these questions.

1. A newborn baby has an increase in mass of 2 kg in the 6 weeks from birth. Calculate the rate of increase, giving
your answer to 2 significant figures. State the units.

2. A clinical researcher is looking at the effect of a new pharmaceutical drug on breathing rate. In a 5-minute
period, one subject has 90 breaths. Calculate their respiratory rate in breaths/minute.
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3. A chemical reaction produces 500 g of product in 16 minutes. Calculate the rate of reaction and state the units.

Percentages

Calculating percentages, is incredibly useful, both in health and science and in everyday life. In the T level
qualification, it falls under GMC2: estimating, calculating and error spotting. In this section, we have step-by-step
guides to help you gain confidence with percentages.

Percentage increase
To work out what the new amount will be after a percentage increase:

1. Work out the percentage of the original amount
2. Add that amount onto the original amount

Example

The diameter of a bacterial colony was 1.2 mm after a 2% increase in size, what will the new diameter be?
Work out 2% of 1.2:

1.2+100x 2 or 1.2 x 0.02 = 0.024

Add the percentage increase to the original amount:

1.2 +0.024 = 1.224 mm

(A shortcut would be to simply calculate 1.2 x 1.02 = 1.224)

Percentage decrease
To work out a percentage decrease:

1. Work out the percentage of the original price
2. Take that amount away from the original price

Example

You order personal protective equipment (PPE) that costs £850; however, you have 10% discount code, how much
do you now pay?

Work out 10% of £850:
850 + 100 x 10 or 850 + 10 or 850 x 0.1 = 85
Take the percentage decrease from the original amount:

850 — 85 =£765
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(A shortcut would be to calculate 90% of the original 0.9 x £850 = £765)

Calculating percentage change
To work out percentage change between an original value and a final value:
1. Find the difference between the 2 values
2. Divide the difference by the original value

3. Multiply by 100 to change that number to a percentage

Example

The laboratory energy bill in 2020 was £1277, in 2022 the bill is £1971. What is the percentage increase in the cost
of energy?

1. Find the difference between £1971 and £1277:
£1971 - £1277 = £694

2. Divide the difference by the original value:
694 + 1277 = 0.5435

3. Multiply by 100 to change the decimal into a percentage:
0.5435 x 100 = 54.35%

Calculating one number as a percentage of another number
1. Divide the number you want to find as a percentage by the other number

2. Multiply the decimal by 100 to convert it to a percentage

Example

A bill for department resources comes to £5600. The PPE equipment ordered was £850. What was the cost of the
PPE equipment expressed as a percentage of the total bill?

Divide the cost of PPE by the total cost:
850 + 5600 = 0.1518

Multiply by 100 to convert to a percentage:
0.1518 x 100 = 15.18%
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Practise calculating percentages

1. You measure a virus cell that is 48 nm in diameter. Another virus cell is measured to be 124 nm in diameter.
How much larger is the second cell given as a percentage?

2. During one week of a disease outbreak, 25,000 people were found to be infected. If the total population is
740,000. What percentage of the population were infected?

3. A group one metal is added to water, and the time taken for a reaction is measured. The group one metal takes
25 s to react. When the water temperature is increased the reaction time goes down to 19 s.
What is the percentage decrease in time taken to react?

4. A cell with a diameter of 0.045 mm is viewed through a microscope, the cell appears to have a size of 18 mm
when viewed through the lens.

What is the magnification of the microscope given as a percentage?
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General mathematical competencies (GMC)

All T level students (regardless of subject) must develop 10 general mathematical competencies. These are:

e GMC1. Measuring with precision

e GMC2. Estimating, calculating and error spotting

e GMC3. Working with proportion

e GMC4. Using rules and formulae

e GMCS5. Processing data

e GMCB6. Understanding data and risk

o GMCY7. Interpreting and representing with mathematical diagrams

¢ GMCB8. Communicating using maths

e GMC9. Costing a project

¢ GMC10. Optimising work processes

You will find that there are specific questions within the external assessments that assess against these
competencies; however, it is important to consider how maths is assessed within your employer set project (ESP).

The table below can be used to guide your focus when it comes to considering how you would demonstrate the
general mathematical competencies:

General mathematical
competency

Examples of how GMC is applied to the health and science T Level

GMC1. Measuring with
precision

Measuring with precision can include:

choosing the correct equipment for the task
the units and scale of the measurement needed

taking account of any errors, such as zero errors and equipment that is ‘off’ a
set amount

how this zero and systematic error could be affected with further calculations,
the error could get compounded

reading calculator screens and choosing the appropriate number of significant
figures/decimal places
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Seps=linatisaysd Examples of how GMC is applied to the health and science T Level

competency
GMC2. Estimating, The estimation, calculating and error spotting competency can require:
calcullatmg and error ¢ understanding and knowledge of the context in order to find appropriate
spotting . .
solutions to calculations
¢ using rules of thumbs when making estimations. For example, an extra inch of
height adds 5 pounds of weight
e getting a sense check of any calculations performed, so you can be reassured
your answer is in line with the expected solution
GMC3. Working with Working with proportions can include:
proportion e using numbers, ratios and percentages, for example, but also graphical
representations, determining trends/pattens
e an understanding of direct proportion and inverse proportion — such as in
graphs, numbers or qualitative descriptions
e applying proportionality to make predictions and draw conclusions, for example
GMCA4. Using rules and Using rules and formulae includes:
formulae

¢ knowledge and understanding of how to use rules and formulae given in the
specification

e general rules as well, such as area and volume calculations, hierarchy of
operators for multiplication, division, brackets, addition (BIDMAS)

e being able to use formula to find different quantities by rearranging equations

e taking account of units and dimensions, and the effect when performing
calculations, for example

GMCS5. Processing data Processing data can include:

o how the data is collected to begin with

o what technology, such as spreadsheets, is used to process the data

e how the data is represented and processed such as tables or chart/graph form

e being able to interpret already processed data, such as drawing conclusions
from provided graphs
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General mathematical
competency

Examples of how GMC is applied to the health and science T Level

GMCS6. Understanding
data and risk

Understating data and risk can include:

e knowledge and understanding of how data is sourced, for example primary, or
secondary sources

e being able to critically evaluate data
e making predictions and drawing conclusions from data

e considering how data was generated, for example sample sizes, data source in
terms of possible bias

GMC?7. Interpreting and
representing with
mathematical diagrams

Interpreting and representing with mathematical diagrams include:
o the creation of suitable diagrams, charts, infographics, for example
e being able to interpret diagrams and charts

e using technology in their production and setting suitable scales, trend lines, for
example

GMC8. Communicating
using maths

Communicating with maths includes:

o the use of calculations and diagrams to represent your findings and support
your conclusions/judgements

¢ using different methods for different audiences — such as information for the
general public versus information for professionals/specialists

GMC9. Costing a project

Costing of a project can include:

¢ financial planning, considering the various costs involved, such as equipment,
space, time, resources, labour

e being able to justify a budget for a certain project

¢ taking into account risks that could potentially impact on any plans

GMC10. Optimising work
processes

Optimising work processes can include:

¢ identifying problems from data gathered, such as time requirements, efficiency,
financials

e suggestions for improvements and any resulting calculations, such as the
amount of time saved, how it would affect resources/equipment costs

¢ gather data to analyse the impact that the changes have and evaluate said
impact
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Tips for exams

Here are some tips to think about when taking an exam and making sure you are prepared.

Top 10 tips to get you started

1.
2.

Read the question more than once

Make notes of keywords in the questions — you could underline or highlight these to remind you to define or
use them in your answer

Look at how much space you have been given for the response, if there is a big space it means it will require
an extended or in-depth answer

Take a note of the number of marks the question has — the bigger the mark, the more detail required

Remember, you do not have to do the exam in a sequenced order — if you do not know an answer, move on to
another question and go back to any unanswered questions once you have answered all the questions you
know

Take note of plural words in questions — it may be asking for more than one, for example, what are the effects
of smoking and age?

If you have maths questions, set them out correctly, show working out and add units — this can be useful if you
input incorrectly into a calculator or if you get an incorrect answer, you could still be awarded marks for the
method and working out

What verb is being used in the question? Is it asking you to describe, explain, identify, justify, or assess? each
verb has a different meaning, so how and what you respond with will depend on this

Plan long response questions so they are constructed in a way that answers the question (for example, quite
often people just write everything they know about the topic and the question is left unanswered)

10.Don’t leave blank responses. If you cannot think of an answer but know something about the topic — by writing

something — gives you the opportunity of being awarded some marks rather than zero if it is not attempted.

Healthcare science top tips

Following on from the top 10 tips to get you started, here are some top tips that apply specifically to the healthcare
science exams:

use the context of the question to identify which specific area of Healthcare Science is being assessed (for
example, which regulation is being referenced, is it the Health and Social Care Act or Health and Safety at
Work Act? Be clear on this before approaching the answer)

when writing a conclusion, be clear on any evaluations, suggestions or analysis included and justify these with
confidence (for example, if asked how to improve an approach to standard operating procedure (SOP), justify
any changes confidently with clear reasons, especially if you're having to disagree with the approach)

if you're not sure on the context of the question, use key words to identify the content being assessed (for
example, if the question includes the term ‘acid’, use this to link the answer to what you know about acids)
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Tips for different types of exam questions

Multiple-choice questions (MCQs) top tips

Now some handy tips around multiple-choice questions (MCQs), first and foremost, read the MCQ in its entirety
before looking at the answer options, do not go to the answers first.

Tip 1: question requirements

The first thing to check is what the question is asking you to address, as there can be some examples which could
easily be missed.

which option would be unsuitable for the situation described
which of the following is not subject to...

calculate the reduction in...

choose the direct transmission methods for...

which primary sources of research should be used for...

Some questions can be asking for the opposite of what might be expected, and spotting these will be important:

identifying features, principles, regulations that do not apply in certain situations

performing a calculation for an alternative value than what is usually determined, such as a calculation that
calculates an increase in something — but the question wants to know the decrease — so remembering to take
that one additional step.

has the scope of the question been narrowed? for example, a question about transmission of disease — is it all
transmission types or just direct or indirect transmission types?

is a question about the properties of materials asking about all properties, or just the chemical or physical
properties?

is a question about the pathogens asking about all pathogens, or just bacteria or viruses?

Circling and highlighting this key information on the exam paper is encouraged and will help ensure the question is
correctly addressed.
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Tip 2: try before checking
Another tip is to answer the question before looking at the options to choose from.

This can help to confirm your choice before answering, or if that option isn’t available then it should serve as a
prompt to re-read the question carefully.

This applies to calculations too, perform the calculation needed and get the answer first — and then check the
options.

Be aware of similar options. ]
Choose the correct option

For example, with calculations some of the values might be 45 k
similar but the units are different. * 9

There may be more than 1 option, so circle or highlight any  45ml

candidates (for example, choose one option, tick 2 boxes, or e 45m
choose all that apply)

Sometimes, but not always, the number of marks available will indicate the number of options to choose.

Tip 3: elimination

Finally, even if you do not know what the right answer is, you may

know what the wrong answers are. Choose the correct option
Start to think about the question and rule out different options. e option 1 %
It is worth noting this on the paper so you can refer back to it. Then e option 2 ’?
just by considering the remaining choices and carefully re-reading « option 3 ?

the question could help to gain the marks.

e option 4 %

Study tips for multiple-choice questions
(MCQs)

Take a range of sample questions to explore this process. This will increase your confidence when choosing the
correct answer from your own knowledge base.

Write your own MCQs as part of a revision activity. You could do this with peers, where you could each write MCQs
to explore existing knowledge, then provide answer choices which could be correct or incorrect.
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Multiple-choice questions (MCQs) in healthcare science exams

Example multiple-choice question (MCQ)

Here is an MCQ in relation to personal protective equipment (PPE) legislation.

What is the purpose of the Personal Protective Equipment and Work Regulations 19927
[1 mark]

To define employers’ duties to report serious workplace accidents, occupational diseases and
specified dangerous occurrences.

To define employers’ responsibilities to provide appropriate personal protective equipment to reduce
harm to employees, visitors and clients.

To define employers’ responsibilities to protect the health, safety and welfare at work of employees
and member of the public and defines employees” duties to protect themselves and each other.

To reduce the number and severity of accidents in the workplace, through assessment and
management of risk.

o o w »

The question covers assessment objective (AO) 1, which assesses the demonstration of the relevant knowledge,
understanding of contexts, concepts, theories and principles in healthcare science. This is a 1-mark question
therefore, only 1 answer from the options is correct. Now we are going to apply the above tips to this example:

Tip 1: question requirements
What is the question asking you to address? This could be done by highlighting key words within the question.
What is the purpose of the Personal Protective Equipment and Work Regulations 19927

By highlighting the key words in the question, you can clearly see that you are looking for a description of why the
Personal Protective Equipment and Work Regulations 1992 exists.

Tip 2: try before checking
By following the steps described earlier, try and answer the question before checking the options.

If you have prior knowledge from learning core element A3, Health, safety and environmental regulations in the
health and science sector, you will know the PPE at work regulations defines employers’ responsibilities to provide
appropriate PPE to reduce harm to employees, visitors and clients.

Tip 3: elimination

Based on the reasoning above, you can now check the answers and eliminate any answers that are incorrect, such
as:

e option A applies to Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013 (RIDDOR)
e option C applies to the Health and Safety at Work etc. Act 1974
o option D applies to Management of Health and Safety at Work Regulations 1999
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Now that the 3 options have been confidently eliminated, the correct answer can be chosen. The correct answer is
option B.

Multiple-choice question (MCQ) activity

Your turn to apply the above tips to this MCQ (answers in appendix A).

Which of these market research mechanisms would produce qualitative data?

[1 mark]
A Asking consumers how many disinfectant products they bought per month.
B Asking consumers to rate a range of disinfectant products by giving each one a score from 1-10.
C Asking consumers why they preferred one disinfectant product more than another.
D Asking consumers how much they spent on disinfectant products per month.
Answer:

Short-answer questions (SAQs) top tips

Now some tips around short-answer questions (SAQs), it is really important the question is read carefully. Here are
a few things to look for:

remember that SAQs require short answers! The marker is looking for very specific points in the answer and it
is a waste of time to add extra information that was not asked for; so, keep answers concise and to the point,
focus on hitting all the points you need to and give examples if/where appropriate

read carefully and think about what you should be showing in your answer — and in SAQs you are probably
being asked to demonstrate and apply knowledge and understanding

take note of the important words and phrases in the question and rephrase the question’s important terms in
your answer — this should help to ensure you stay on topic and include the relevant points

refer to the first point and use the marks available for each question to inform what you write — 2 marks
normally means you should make 2 points, 3 marks you should make 3 points and so on, be aware of this and
apply when you are answering this type of question:

practise different command verbs:
o label the diagram of...

o describe the basic features of...
o compare the properties of...

o assess the suitability of...

o evaluate the use of...

does the question have 2 parts or multiple command words, such as describe and explain — or explain and
justify?
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e know the style of questions you could be asked:
o explain which method would be unsuitable for the situation described
o calculate the reduction in
o evaluate the direct transmission methods for
o describe the actions you would take and the impact it would have

o circling and highlighting this key information on the exam paper is encouraged and will help ensure the
question is correctly addressed

Short-answer questions (SAQs) in healthcare science exams

Example short-answer question (SAQ)

Here is an example of an SAQ from healthcare science.

A 34 year old female is admitted to accident and emergency with blood pressure of 84/52 mmHg following
a motorcycle accident

Suggest the most likely cause of the abnormal blood pressure measurements and an appropriate
intervention to correct the blood pressure.

[2 marks]

Tip 1: read the question and identify context

In this question, students are presented with the context of a 34-year-old female admitted to accident and
emergency with a blood pressure of 84 over 52 following a motorcycle accident.

In terms of context, the female clearly has an abnormally low blood pressure which relates to the accident.

In relation to this, the question asks students to suggest the most likely cause of this abnormal blood pressure
measurement and an appropriate intervention to correct the blood pressure.

Tip 2: identify the command verb

Identifying the command verb as suggest tells students they must present a possible cause or solution and apply
their knowledge to a new situation to provide a reasoned explanation.

Suggest — present a possible cause or solution. Apply knowledge to a new situation to provide a
reasoned explanation.

Tip 3: use plain and direct language
Applying the final tips from above, it is important to use plain and direct language when answering the question.

Use short succinct statements to answer the question.
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Tip 4: apply your knowledge

Based on the context of the question, the likely cause of the low blood pressure is a haemorrhage or bleeding —
this would achieve 1 mark. To achieve the second mark, the student must state an intervention such as locating
and stopping the bleeding or replacing the blood loss.

e the likely cause is haemorrhage/bleeding (1)
e intervention to locate and/or stop the bleeding/replace blood/volume loss (1)

Accept any other suitable response.

These 2 statements together would achieve 2 marks. Also see how in the mark scheme it uses ‘intervention’ — a
key term taken from the question.

Short-answer question (SAQ) activity
Your turn to apply the above tips to this SAQ (answers in appendix A).

A Domestic Assistant cleans a number of day clinics each evening. As they are cleaning a wound clinic, they
notice a small amount of fluid on the floor.

The clinic treats patients with chronic wounds which are often infected.

Explain why cleaning up the fluid poses a risk to the Domestic Assistant.

[2 marks]

Answer:

Extended-response questions (ERQs) top tips

Extended-response questions (ERQs) written response tips
e read the question carefully and at least twice — what are you being asked to do?

e plan your response (for example, list, mind map — you could then number each of them in the order in which
you are going to write about)

¢ use the command term in your response
e when writing your response keep checking to make sure you are still answering the question

e use well-structured sentences
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use subordinating conjunctions in your writing — using words such as although, because, since, while and
however and words/phrases such as furthermore, moreover, on the other hand, alternatively, by contrast, in
comparison, despite this, nevertheless, notably, importantly and in conclusion. This will help you to analyse.

use subject specific terminology
remember does the question include, cause and effect, structure, and function, why and how?

key factors of evaluative writing — do you need to discuss the pros and cons or identify, and explore the
strengths/weaknesses, bring in different/multiple perspectives and be both positive and critical

if you don’t know where to start, use the question to form your answer — this is something you could practise
as a revision activity

remember that for written answers, there are marks for the quality of the written work so apply careful
proofreading and check for any mistakes

Common problems/issues

apostrophes should only be used for omissions or to show possession

plural nouns don’t always need an apostrophe

proper nouns need capital letters

complex sentences need commas (in the correct place) to separate the main and subordinate clauses

exploring formality, language and tone of writing — especially to ensure clarity and suitability for
audience/purpose

commonly misspelt words in the industry/sector, including homophones
using English spellings rather than American English

writing as we speak (for example, should of instead of should have)

the suitability of contracted words in academic writing — keep it formal

using punctuation to effectively clarify meaning, including colons, semi colons, hyphens (also using the Oxford
comma)

If you are unfamiliar with any of the above terms, be sure to speak to your tutor!

Tips for extended-response questions (ERQs) key focus areas

Tip 1: practise different command verbs

ERQs are often asking for similar information, with 3 common examples being:

1.

The comparison of 2 processes, systems, regulations, equipment for a given circumstance, with any response
including justifications for the choices made

Examining the use or application of a process, system, regulation in each circumstance, again with those
outcomes being justified
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3. Finally, it could be about what happens if a change is made to a process, system, regulation for a given
circumstance, with those justifications being needed again

It's good to have as much practice as you can with a range of extended-response examples. Try to think of practice
questions for the content areas, following a similar structure to those examples and using the higher demand
command verbs.

Higher demand command verbs:
o assess the suitability of...
¢ evaluate the use of...
o discuss the implication of...

o justify the case for...

Tip 2: what to look for

The first thing is to check what the question is asking to be addressed, as there can be some examples which
could easily be missed, and a 3-step approach might be useful.

Step 1: identify the topic/content area that is being addressed

Step 1 is to identify the content areas that the questions are addressing so relevant knowledge can be used,
circling and highlighting on the paper is encouraged.

Step 2: identify the circumstances given in the question

The next step is to identify the circumstances, so if it's a comparison then what are the circumstances for this
comparison? For example, comparing uses, comparing durability, comparing safety.

Step 3: check if there is a narrowed focus that the response should be refined to

The final step is to check if there is a particular focus that is being asked for. For example, if safety was the
circumstance of the question, then check to see if there is a particular focus, such as public safety, patient safety,
being safe from direct transmissions or diseases, or being safe from indirect transmissions of diseases.

If there is a narrowed focus, then the answer should revolve around that focus only.

Tip 3: planning the answer
Now that the question requirements have been determined, the answer can now be planned.

See framework for extended-response questions (ERQs) section of this document for more details.

Tip 4: the importance of quality of written communication (QWC)

The last aspect is composing the final answer, many ERQs have 3 marks available for the quality of written
communication (QWC).

These marks are independent to the knowledge marks, so it is possible to have an entirely incorrect response that
will still gain 3 marks if it is well written.
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There are 3 aspects to the QWC marks:

o firstly, the answer should have a good flow, an orderly structure (use paragraphs), and use unambiguous, plain
English

e secondly, spelling, punctuation and grammar are also assessed, (for example, using the correct subject-verb
agreement and tense, and the use of commas, full stops, capital letters)

o thirdly, the key terms, so referring to the question, are there any key terms that the answer should include, any
additional key terms from the content area that were noted during the planning, and does the use of these key
terms enhance the clarity of the sentence?

See quality of written communication (QWC) section of this document for more details.

Extended-response questions (ERQs) in healthcare science exam

Example extended-response question (ERQ)

The following items are examples of multiple-use products:
e scalpels
e blood pressure cuffs
o stethoscopes

e ear thermometers.

The three main methods of decontamination are:
e cleaning
o disinfection
o sterilisation.

To prevent MRSA infection, a Hospital Manager makes the decision that all multiple-use products should be
sterilised.

Evaluate this decision in relation to these products.
Your response should include a demonstration of your understanding of the three main methods of

decontamination and reasoned judgements/conclusions.
[9 marks, plus 3 marks for QWC]

In this question, a workbench has become contaminated by a radioactive material which is emitting both alpha and
gamma radiation.

Monitor readings that were taken throughout the day are shown on a graph.
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The question continues to say that the lab is closed at weekends and so the manager is considering 2 options to
deal with the spill:

e option 1: staff decontaminate the workbench now
o option 2: temporarily seal the lab and resume work on Monday
The question then asks, using knowledge of radiation and half-life, to evaluate the best option.

This is a complex context and therefore it is important to follow the steps outlined earlier.

Tip 1: what to look for

Following the 3 steps highlighted in the extended-response question (ERQ) top tips section:

Step 1: identify the topic/content area that is being addressed

First, we need to identify the topic and content area that is being addressed which is particles and radiation.

Step 2: identify the circumstances given in the question

Secondly the circumstances. We know a radioactive material has been spilled which is emitting both gamma and
alpha radiation.

Step 3: check if there is a narrowed focus that the response should be refined to

Finally, we need to narrow the focus of the response to the 2 options provided when applying any knowledge.

Tip 2: start with key facts
Using the steps from earlier we now need to plan and formulate an extended answer.

Firstly, it's important to identify the facts that are going to be applied in this question. As mentioned previously,
these facts will apply to particles and radiation.

Some examples of facts to be included from the mark scheme are:
o the half-life of a radioactive material is the time taken for the radioactive activity to decrease by 50% or half
e gamma radiation has very high penetration power
e gamma radiation is electromagnetic radiation and is low ionising
e alpha radiation has low penetrating power and low range, 1 to 2 centimetres

¢ alpha radiation is highly ionising

Tip 3: application of the key points

Next, we must consider the application of these points.

So how does the knowledge covered, apply to this situation?

Some examples of how this applies to the question taken from the mark scheme are:
o the half-life of the material is 4.5 hours

o within 48 hours the amount of radiation would have (effectively) reached zero
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o the gamma radiation being emitted can easily enter the body and cause damage
o it would be very difficult for the staff to shield themselves while decontaminating, due to its high penetration

¢ alpha radiation would be easy for the staff to shield themselves from during decontamination, due to its low
penetration

Tip 4: be clear on the outcomes

Finally, we need to be clear on the outcomes of all the information that has been provided.
In this example, there needs to be clear evaluation of the best option.

Some examples of evaluation taken from the mark scheme for this question are:

e option 2 would be better as a negligible amount of radioactivity will remain by Monday morning (due to
radioactive decay with a short half-life)

e option 2 would be better as gamma radiation (is ionising radiation which) poses a risk to those
decontaminating the workbench and exposure is not necessarily due to the short half-life

o option 2 would be better as although alpha radiation has a low penetrating power, it is highly ionising and
would cause severe damage if it got into the body (for example, through inhalation)

¢ option 2 would be better as decontamination could lead to alpha particles attaching to clothing, which could
enter the body later (for example, through ingestion)

Tip 5: proofread

Having used those steps to formulate a coherent answer, it is important to then proofread the answer, helping to
ensure no marks will be lost for poor quality of written communication (QWC).

When proofreading it is important to check:
o the answer is well structured, using keywords from the question and plain direct language
o that grammar has been used effectively (for example, are full stops and commas in the right places?)

o that a range of appropriate technical terms have been used effectively — in this case, terms such as half-life,
ionisation, and alpha and gamma radiation
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Extended-response question (ERQ) activity

Your turn to apply the tips to the below ERQ example (answers in appendix A).

The following items are examples of multiple-use products:

scalpels

blood pressure cuffs
stethoscopes

ear thermometers.

The three main methods of decontamination are:

e cleaning
e disinfection
e sterilisation

To prevent MRSA infection, a Hospital Manager makes the decision that all multiple-use products should be
sterilised.

Evaluate this decision in relation to these products.
Your response should include a demonstration of your understanding of the three main methods of

decontamination and reasoned judgements/conclusions.
[9 marks, plus 3 marks for QWC]

Answer:
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Framework for extended-response questions (ERQs)

The extended-response questions (ERQs) often have 3 common formats:
1. A comparison of something for a given scenario or circumstance
2. The use or application of something for a given circumstance
3. Changing or amending something for a given circumstance.

In many respects, you can consider most ERQs to be a pros and cons list, with you making the final judgement as
to which approach is best with your justifications.

From reading the question you should try to identify:
o the topic/subject area the question is asking about
e the conditions or specific context for this question
e the question requirements, such as a comparison of 2 techniques for a given purpose

Once the above have been identified, then you should consider how you plan your answer, as the ERQs assess all
3 of the assessment objectives (AOs). Here are some of the key themes that you will need to address in the 3 AOs:

¢ AO1: Demonstrating knowledge and understanding
o AO2: Applying knowledge and understanding
e AOQ3: Analysing and evaluating information

These questions can also have marks available for the quality of written communication (QWC), so having a
coherent logical structure and using appropriate punctuation and grammar will be important too.

The question will state if there are marks available for the QWC, and it is worth checking for this to ensure you do
not spend too much time focusing on the structure and grammar of your answer if there are not QWC marks
available.

To help with this, you may want to begin with laying out the key information to include under different headings like
the example below, which should help with planning your final response.

Facts Application Outcomes
What are the properties, What happens to those properties, | What decisions/conclusions have
characteristics, features? characteristics, features in the been drawn with justifications?
given situation?

Version 1.0 October 2022 Page 58 of 72



T Level Technical Qualification in Healthcare Science Student Pack

Here is a general example of how this approach can be applied to an ERQ.

+ technique 1
+ technique 2

Evaluate the suitability of each approach.

An organisation wants to be able to condition. They are considering adopting either

Facts

Application

Outcomes

Technique 1 facts, such as
e properties
e characteristics
o features
e equipment
e regulation
Technique 2 facts, such as
e properties
e characteristics
o features
e equipment

e regulation

How does the condition affect
technique 1 or vice versa, such
as:

¢ will the properties have an
impact?

e are the features compatible
for this condition?

e any regulatory
considerations for this
condition?

e any benefits and risks from
the condition given?

How does the condition affect
technique 2 or vice versa, such
as

¢ will the properties have an
impact?

e are the features compatible
for this condition?

e any regulatory
considerations for this
condition?

e any benefits and risks from
the condition given?

Outline your final decision with
justifications given.

You may need to include the
limitations of your conclusions too.
For example, if there are aspects of
the condition that your solution
won't fully address, include your
justifications as to why you believe it
is still the best approach.

Justifications could include

¢ the technique which meets
most/all the conditions given

¢ the technique that carries the
lowest risk for the condition
given

¢ the technique which provides
greater flexibility/adaptability for
the condition given

¢ the technique that is more
reliable and ‘robust’ for the
condition given

¢ the technique that will have the
biggest reach or impact for the
condition given

e combination of both techniques
with justifications given
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By having an approach like this you will be able to demonstrate all 3 of the AOs, and all that would remain is to
structure this information into a logical coherent answer. You should not be overly concerned if you do not have
time to compose that final answer, as the maximum number of marks available for QWC is 3 marks. The examiner
will also mark the table of information you have produced even if there is no structured response written. Although
you will not receive the 3 marks for the QWC, it will allow for a range of marks to be achieved. For example, in a
12-mark question where 3 marks are for QWC the table will allow you to achieve up to 9 marks. Although,
achieving the full 9 marks without good flow and structure in your answer would be difficult.

Remember; there are 3 aspects to the QWC marks:

o firstly, the answer should have a good flow, an orderly structure (for example, use paragraphs) and use clear
and unambiguous plain English

e secondly, spelling, punctuation and grammar are also assessed (including, correct subject-verb agreements
and tense, and the correct use of commas, full stops, capital letters)

o thirdly, the key terms, so referring to the question — are there any key terms that the answer should include?
Are there any additional key terms from the content area that were noted during the planning, and does the
use of these key terms enhance the clarity of the sentence?

For the above example, the logical structure of flow chosen might be:

e summary of technique 1 and how it applies to the condition

e summary of technique 2 and how it applies to the condition

e compare the summaries of techniques 1 and 2 for the condition, such as their similarities and differences
¢ use that comparison to make the final judgement, with reasons and justifications for your conclusion

Once you have your structure or ‘flow’ decided, you should ensure you pay close attention to your spelling and
grammar, and use the key terms and phrases given in the question.
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Identifying the relevant knowledge and applying correctly
to context

General tips
¢ read the question carefully:
o read it a first time without doing anything
o read it a second time highlighting key words or phrases
¢ find the command verb:

o write in your notes, your understanding of the command words so you fully understand how you are going
to apply the knowledge to the context

o refer to the command verb document, follow the link to the definitions of the command words to make sure
you understand what you need to do

o write in your notes a definition of the highlighted key words/phrases — these words will stand out as key
knowledge areas you have learned during your qualification:

o by writing down the definitions you could gain ‘easy knowledge’ marks
o it can also result in a more focused response
o link your descriptions to key areas of the context in the question

o remember to use these key words/phrases in your answer as this shows true understanding of how your
answer links to the context

e often with application questions you may have to assess/evaluate:

o Yyou have identified and defined your key knowledge areas

o Yyou need to acknowledge the strengths and weaknesses of each area

o whether this knowledge area has pros and cons in itself and has a negative or positive effect on the context
¢ in extended-response question (ERQ) you may need to make a supported judgement:

o Yyou weigh up your evaluation points and come to a decision as to which has the most important impact on
the context, with strong reasoning behind your answer then link those judgements to how they will impact
the given context
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Applying knowledge to contexts in healthcare science

Let us use the example from the ERQ activity.

The following items are examples of multiple-use products:

scalpels

blood pressure cuffs
stethoscopes

ear thermometers.

The three main methods of decontamination are:

e cleaning
e disinfection
e sterilisation.

To prevent MRSA infection, a Hospital Manager makes the decision that all multiple-use products should
be sterilised.

Evaluate this decision in relation to these products.

Your response should include a demonstration of your understanding of the three main methods of
decontamination and reasoned judgements/conclusions.

[9 marks, plus 3 marks for QWC]

Step 1

Read the question twice. It can be helpful to highlight key words/phrases.

Step 2

Now you need to define the command words (highlighted above in yellow), so you know what you need to do to

each component of the key word/phrase.

Step 3

Now you need to describe the key words/phrases (highlighted above in green) and apply it to the context
(highlighted above in blue) of the question, here is one from each knowledge area to get you started, such as:

Equipment
e blood pressure cuffs:
o description — blood pressure cuffs are a mixture of plastic/rubber and other materials

o apply to context — due to the nature of the material the manager will need to review how best to
decontaminate to reduce the chance of MRSA infection
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Contamination method
o sterilisation:
o description — sterilisation is carried out using high temperatures, chemicals or (ionising) radiation

o apply to context — therefore, should reduce the chance of MRSA infection

Step 4

Now you need to evaluate each knowledge area identified in step 3. Here is an evaluation linking to the context to
get you started:

e knowledge areas — sterilisation and blood pressure cuffs

e evaluation — sterilisation will have a negative or positive effect of eliminating MRSA depending on the
equipment it is used on:

o positive — sterilisation is the complete elimination of all microbes/microorganisms therefore would have the
most effective impact on eliminating MRSA on the blood pressure cuffs

o negative — although sterilisation would completely eliminate MRSA (from these objects), it may damage the
blood pressure cuffs (preventing them from being used again); therefore, sterilisation is not a suitable
process

Step 5
Time for a judgement — here is a judgement based on the sterilisation evaluation in relation to blood pressure cuffs:

e as blood pressure cuffs are only used on the body surface, they are much less likely to encounter body fluids
therefore cleaning and/or disinfection would be a sufficient alternative to sterilisation to eliminate MRSA
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Appendix A: answers to activities

English foundations activities answers

Apostrophes
Add the apostrophe Possession/Omission Singular or plural?
My dad’s name is Amir. Possession Singular
Paul’'s dog is very cute. Possession Singular
I th h it tly H ’
read the research its app?ren y narman's Omission and possession Singular
Theory of aging.
Antonio’ ks English, Itali
ntonio’s grandma spea. s English, Italian and Possession Singular
Arabic.
My sister’s friend is coming to visit in an hour. Possession Singular
I’m not sure but | thmk the physiotherapists are Omission Plural
meeting next week.
The hospital’s strategy. Possession Singular
The Children’s Hospital Possession Plural
He’s the friend | spend the most time with. Omission Singular
That’'s David’s pen, he must have forgotten it. Omission and possession Singular
The swimmer’s families cheered them on. Possession Plural

It’s or its?
e The dog had eaten all its dinner.
e |t's been a fantastic day, she exclaimed.

e The dog licked its paw.
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e Let me know when it's ready

| or me?
¢ Who else will be coming to the cinema with John and me?

e The children and | were sitting on the settee.

Whose or who’s?
e Whose shoes are these?
o Who's left their shoes in the doorway again?
e | do not know whose number this is.

e Do you know who'’s singing this song?

Accept or except?
e | accept your apology.
¢ No dogs allowed except guide dogs.
o Everyone except the nurses need to attend.

o They do not accept credit cards in the shop.

Practice or practise?
e | am going to visit the new medical practice.
¢ | must practise my breathing techniques.
e On a Friday, the children practise handwriting.

e The injection is given at your doctors practice.

Affect or effect?

¢ Does the medication affect the symptoms of the patient?

e The new medication has no effect on his glucose.

Advise or advice?
e My advice would be to visit your GP.
e | advise that you stop smoking.
e | asked the doctor for some advice.

e Scientists advise that you wear a mask.
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Allowed or aloud?

e You are not allowed in the restricted area.

e The process of learning clinical reasoning may be assisted by using think aloud.

e The patient was allowed to go home.

e She read the instructions aloud.

Word meaning

Word Meaning Possible example

Past Gone in time/no longer | often think of past holidays.

Passed To indicate movement Anita passed the ball to Umar.
A noun that means a suggestion about what

Advice . 99 ) | need to get some advice about my car.
you should do (a guide to action)
A verb that means to suggest what should be

: 'gg . | advise you to stay at home as the weather
Advise done - to recommend/give info to someone ,
is poor.

(verb)

Lose Fail to win or holding on to something | aim to lose weight.
Adjective: not tight, not attached

Loose or My dog is running loose as it escaped.
Verb: to free something or someone.

Affect To influence something Poverty can affect anyone.

Effect The result - it represents the end and a good The experience has had a good effect on
way to remember is both start with an ‘e’. him.

Infer Come to a conclusion, make an educated ‘I don’t know how much you can infer from
guess. his data’.

Imply To suggest, hint at. She did not mean to imply that he was lying.
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Tenses

1. Future, 2. present, 3. present, 4. past, 5. present, 6. past, 7. future, 8. present.

Sentences

Complex, simple, compound, compound, complex, simple.

Maths foundations activities answers

Practise rearranging formulae
1x= ? +4
24ym —t=x
3.Rearranging givesg C+32=Fs0,362C=97.16 F

4.1.41 A (Using V = IR, rearrange to give | = VIR (3.s.f.))

Working out units from formulae/calculations
1. mg/mL
2. mg/h

*Tip: remember, ‘per’ means divide!

3. g/L

Working out formula from units

1. beats divided by minutes

2. mass divided by volume (giving an answer of 2.7 g/cm?)
3. force x distance (giving an answer of 300 Nm)

*Tip: remember your rules of algebral ab=axb

Calculating rate
1. 0.33 kg/week

2. 18 breaths/min

3. 31.25 kg/min

Practise calculating percentages
1. 258% larger
2. 3.37%
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3. 24%
4. 40000%

Multiple-choice question (MCQ) in healthcare science activity
answer

Answer C. Asking consumers why they preferred one disinfectant product more than another.

Short-answer question (SAQ) in healthcare science activity answer

Award 1 mark for each valid explanation up to a maximum of 2 marks:

¢ the clinic treats wounds which are often infected, therefore the fluid may have come from a wound/treatment of
a wound and contain pathogenic/harmful microbes (1) assessment objective (AO) 2

e the clinic treats wounds which are often infected, the fluid may be some form of
medication/disinfectant/antiseptic which may pose a risk (1) AO2

Extended-response question (ERQ) in healthcare science activity
answer

AO1 = 3 marks
AO2 = 3 marks
AO3 = 3 marks

Quality of written communication (QWC) = 3 marks
Indicative content

Indicative content reflects content-related points that a student may make but is not an exhaustive list, nor is it a
model answer. Students may make all, some, or none of the points included in the indicative content, as its
purpose is as a guide for the relevance and expectation of the responses. Students must be credited for any other
appropriate response.

AO1: Knowledge and understanding of the 3 main methods of decontamination may include.
¢ cleaning is the physical removal of visible organic/inorganic material
e cleaning reduces the level of microbes/microorganisms but doesn’t necessarily kill them
e cleaning minimises the risk of transfer of microbes/microorganisms but does not completely prevent the risk

e disinfection is the reduction of non-visible microbes/microorganisms, using a specific chemical/specific
physical mechanism such as heat

e disinfection achieves this reduction by destroying cell walls/interfering with cell metabolism
o sterilisation is the complete elimination of all microbes/microorganisms

¢ MRSA is a bacterium resistant to most antibiotics
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MRSA is not resistant to disinfection processes

sterilisation is carried out using high temperatures, chemicals or (ionising) radiation
scalpels are invasive/used to cut into the body, used inside the body

scalpels are usually made of steel/metal

blood pressure cuffs are a mixture of plastic/rubber and other materials

ear thermometers are made from plastic and other materials

AO2: Application of the 3 levels of decontamination in this context may include.

as sterilisation is the complete elimination of all microbes/microorganisms, it would completely decontaminate
all of the products listed

as sterilisation is the complete elimination of all microbes/microorganisms, it would prevent MRSA being
transferred via these products

disinfection will reduce the amount of MRSA (if present) on the surface(s) of these products, and thus reduce
the chances of transfer

cleaning may not reduce MRSA levels at all, and therefore have little/no impact/effect on reducing/preventing
transfer

as blood pressure cuffs, ear thermometers and stethoscopes are made from a mixture of plastics/rubber and
other materials, they may be damaged by the sterilisation process

AQ3: Evaluation (comparison and judgement) of statement in relation to the 3 products.

although sterilisation would completely eliminate MRSA (from these objects), it may damage the blood
pressure cuffs, stethoscope and ear thermometer (preventing them from being used again). Sterilisation is not
a suitable process

as scalpels are made from metal, they will not be damaged by the sterilisation process and will be completely
free of MRSA, so will not transfer it. Sterilisation is a suitable process

as scalpels are invasive/used to cut into the body, they come into contact with body fluids, and could easily
transfer MRSA, therefore it is essential/vital/necessary that they are sterilised

although sterilisation does eliminate MRSA on these products, it is not the only way MRSA is transferred,
therefore it would need to be used with other strategies

as blood pressure cuffs and stethoscopes are only used on the body surface, they are much less likely to
come into contact with body fluids therefore cleaning and/or disinfection may be sufficient

as ear thermometers do come into contact with ear wax, they will need chemical disinfection to reduce the
chance of MRSA being on the surface

OR

most ear thermometers are used with a single use plastic cover, this prevents the thermometer contacting ear
wax, and reduces the chances of MRSA transfer

as sterilisation is time consuming and involves specialist equipment, it should only be used when this is
necessary (ie with the scalpels)
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e the quickest and most cost-effective mechanism required to minimise the risk of MRSA transfer without
damaging the equipment should always be selected

e recognise the difference in effectiveness of decontamination and why there are these differences

e give examples of the types of processes required for the different methods and the strengths and limitations of
these

e recognise the importance of reliability, heat temperatures and operator safety and how these affect choices

Version 1.0 October 2022 Page 70 of 72



T Level Technical Qualification in Healthcare Science Student Pack

Notes

Use this space to add any of your own notes or summaries.
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