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Contextualisation
Contextualisation of teaching and learning is about putting knowledge and understanding into perspectives or contexts that will help to achieve the best teaching and learning outcomes.
By developing contextualised learning sessions and contextualised learning activities, teachers relate the required knowledge and understanding content to relevant contexts and situations for the learner. This motivates learners to make connections between the required knowledge content and its application to their chosen area of study or future professional career.
The idea of contextualised learning is not new or complicated, it is a recognition that by providing relevant contexts for unfamiliar, and possibly difficult concepts, learners will more readily assimilate the required content and develop understanding of it. The contexts provide relevance by being contexts that are familiar to learners and/or by being contexts which interest and motivate them.
The idea of contextualisation is built on the constructive learning theory, which argues that people learn better when they are encouraged to construct relevance between the required knowledge content and the contexts of their own environment.
In contextualised learning the required knowledge content is still the focus of the learning, but it is taught and learnt in a context which is of interest to the learner. The reasons to use contextualisation can be summarised as:
· Makes the learning of ‘difficult’ concepts relevant 
· Engages and motivates learners to take part in the learning of ‘difficult’ concepts
· Increases learner confidence and enthusiasm
· Enhances interest in the subject area
In teaching T Level Health, the challenge for many teachers is to link the required science knowledge and understanding to the occupational contexts of the Health T Level. Teachers need to develop learning sessions and activities which will allow learners to conceptualise how the science knowledge they are required to learn will be relevant to their chosen future occupation. 
In this Teacher Resource Improvement Project (TRIP), three providers developed ideas and session plans that contextualised core science concepts in the T Level Health, to support learners understanding of these concepts. 

Ideas for science contextualisation in T Level Health teaching and learning


	Science concept

	Link to T Level Health Technical Qualification specification
	Contextualisation 

	Rates of reaction
	B1.39 to B1.41 
	Metabolic rate and links to obesity
Alcohol metabolism in the body
Efficacy of medicines 

	Acids and bases
	B1.36 to B1.38 
	Correct acid/base balance is essential to maintain bodily functions
Measurement of blood Ph is used to identify specific disorders

	Electromagnetism
	B1.50 to B1.52 
	Operating principle of medical diagnosis equipment such as scammers also Electromagnetic therapy 

	Properties of materials
	B1.33 to B1.35 
	Materials used in hip and knee replacement surgery

	Lipid structure, properties, and function
	B1.9 
	Obesity linked to ‘fatty’ foods

	Protein structure, properties, and function
	B1.7 
	Disorder that involves the inability to breakdown protein: Phenylketonuria (PKU)
Disorders that involve insufficient enzymes (proteins) availability: Lactose intolerance

	Carbohydrate structure, properties, and function
	B1.8 
	Carbohydrates in a healthy diet
Disorders linked to carbohydrates intake such as diabetes or Coeliac disease

	Particles and radiation
	B1.57 to B1.61 
	Diagnostic techniques that make use of ionising radiation
Therapy techniques that make use of radiation in cancer treatment

	Waves 
	B1.53 to B1.56 
	Use of ultrasound imaging (sonography) in healthcare

	Cells and tissues
	B1.1 to B1.6 
	Biological processes that keep individuals healthy
How diseases can affect cell function
Development of new treatments related to cell function
Matching and compatibility for organ transplants

	Genetics
	B1.13 to B1.19 
	Health conditions and therapies with a genetic basis
Genetic malfunctions linked to disorders such as: Cystic Fibrosis, and Downs Syndrome

	Microbiology
	B1.20 to B1.23 
	Causes of diseases, importance of infection control in healthcare 

	Exchange and transport
	B1.10 to B1.12 
	Respiratory system disorders such as Asthma and COD

	Immunology
	B1.24 to B1.32 
	Causes of disease 
Vaccination programmes for children, for COVID-19, for travel, annual ‘flu jabs’

	Electricity
	B1.45 to B1.49 
	Use of Electrocardiograms in diagnosis of heart conditions









The following session plans make use of some of these ideas:

Session plan one

	Learning objectives 
	Science concept: The relationship between the structure, properties, and functions of lipids

· Identify the two main groups of lipids
· Describe lipid structure
· Explain with reference to their structure why lipids are generally insoluble in water, 
· Describe the main role of phospholipids 
· Explain other roles of lipids including providing an energy store, insulation, and protection.

Contextualisation: obesity linked to ‘fatty’ foods


	
	
	
	
	

	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	0–10 minutes





	Prior learning check: learners are asked to recall the role of lipids in the body and which foodstuffs they are found in.
	PowerPoint slide 
	Assessment of prior knowledge of lipids in terms of their role in the body and the foodstuffs in which they are found.
	


	10–30 minutes 
	Discussion: learners are introduced to current data relating to obesity in the UK. Further information is provided via a scientific article and summary task.

Following on from the summary task, learners should be encouraged to discuss whether or not they believe that enough is being done to tackle obesity in the UK and how rising obesity rates may affect the healthcare sector in the future.
	PowerPoint slides containing data on childhood obesity.

Lancet article on childhood obesity and summary task.
	Ability of learners to read, extract pertinent points and summarise information succinctly.
	

	30–40 minutes




	Instruction: 

Learners are introduced to the concept that all lipids are made from the elements carbon, hydrogen and oxygen.

The structure of two groups of lipids (phospholipids and triglycerides) and their role in the body is discussed.

The concept of saturated and unsaturated fats is introduced alongside their heart-health implications.
	PowerPoint slide containing key knowledge and diagrams of triglycerides and phospholipids.
	Teacher questioning to check for understanding during delivery.
	1.9 Lipids

• Lipids are a diverse group of substances which all contain carbon, hydrogen and oxygen.
• Lipids are generally insoluble in water. 
• The main groups of lipids are triglycerides (eg fats and oils) and phospholipids. 
• the main role of phospholipids is to provide flexibility and transport mechanisms in plasma membranes. 
• Other roles of lipids include providing an energy store, insulation and protection.


	40–50 minutes









	Knowledge check of instruction phase.
	Multiple choice, true/false and diagram recognition questions.
	Self-assessment of responses to questions.
	

	50–60 minutes 



	Application of knowledge to health context: learners consider how they would explain the need for lipids in our diet to a parent of an obese child.
	Question posed on PowerPoint slide.
	Learners work in pairs to share their responses and critique and redraft them.

	




Resources available to support this session plan: PowerPoint presentation, recall questions, obesity in the news activity and obesity article (Lancet)





Session plan two

	Learning objectives 
	Science concept: The relationship between the structure, properties, and functions of proteins

· describe amino acids as the small molecules (monomers) from which all proteins are made 
· describe the generalised structure of amino acids as containing an amine group, a carboxyl group and a side chain 
· state that there are 20 amino acids common in organisms, each differing by their side chain (R) 
· state that dipeptides are formed by the condensation of two amino acids and that polypeptides are formed by the condensation of many amino acids 
· give examples of fibrous proteins and globular proteins, comparing differences in their structure and function

Contextualisation: Disorders involving proteins


	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	0–10 minutes





	What can you remember? Which of the following are proteins?

Prior learning check: learners are asked factual recall questions about proteins in foodstuffs and the body. 
	PowerPoint slide containing images
	Assessment of prior knowledge of proteins in food and in the body


	


	10–20 minutes
	Introduce the two case studies that place the content in a healthcare context:

1. PKU
2. lactose intolerance
	Information on PowerPoint slides. It would also be useful to allow learners to discuss their current awareness of these two conditions (or ask them to research the conditions prior to the lesson).
	As lactose intolerance is related to enzymes, this is a good opportunity to use questioning to assess learner understanding of what enzymes are and how they work.
	

	10–30 minutes




	Instruction: 

Introduce learners to the concept that all proteins are made from the same building blocks: amino acids.

Amino acids are made from the elements carbon (C), hydrogen (H), oxygen (O) and nitrogen (N).

They are called amino acids because they contain an amino group and an acid group.

There are 20 amino acids in living things. Most of their structure is similar but they each have a different R group. The R group gives the protein its properties.

Amino acids need to be joined together to make a protein; this releases water (condensation reaction). Two amino acids joined together are called a dipeptide and three or more are called a polypeptide.

During this section, revisit the two case studies in terms of amino acid R groups (PKU) and primary and tertiary structures (lactose intolerance).

	PowerPoint slide with key knowledge and diagrams of amino acid structure, dipeptides and polypeptides
	Teacher questioning to check for understanding during delivery
	1.7 Proteins
Describe amino acids as the small molecules (monomers) from which all proteins are made. 
Describe the generalised structure of amino acids as containing an amine group, a carboxyl group and a side chain. 
State that there are 20 amino acids common in organisms, each differing by their side chain (R). 
State that dipeptides are formed by the condensation of two amino acids and that polypeptides are formed by the condensation of many amino acids. 


	30–40 minutes







	Knowledge check of instruction phase.
	10 multiple-choice questions to check understanding immediately following teaching (these can be used again during revision of the topic)
	Self-assessment of multiple-choice questions
	

	40–60 minutes 



	Contextualisation: different proteins in the body and how their structure and function are linked, for example, haemoglobin as a globular protein and collagen as a fibrous protein


	PowerPoint slides with key information
	

	1.7 Proteins
Give examples of fibrous proteins and globular proteins, comparing differences in their structure and function


	60–80 minutes





	Knowledge check
	Application of key knowledge to applied situations. 
	Self and teacher assessment
	












Resources available to support this session plan: PowerPoint presentation, Multiple choice quiz 









Session plan three

	Learning objectives 
	Science concept: waves

By the end of the session learners will be able to identify, describe and recall to a peer or tutor:

· the electromagnetic spectrum 
· the following terminology: wave, frequency, amplitude, longitudinal and transverse
· the properties of transverse and longitudinal waves using scientific terminology
· the differences in wavelength and frequencies of waves in the electromagnetic spectrum using scientific terminology

Contextualisation: Use of Ultrasound in healthcare


	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	15 minutes





	Starter activity 
Working in pairs research and identify definitions of waves, frequency, oscillation, displacement, amplitude, speed, period and wavelength. 

Label the wavelength. 

	Handouts

Pens

Laptops

Teams or other appropriate central VLE storage
	Example definition: a wave is a disturbance that travels via a medium from one location to another location
	B1.53, B1.54 and B1.55

	40 minutes




	Delivery: waves, specifically longitudinal, transverse and electromagnetic 

Longitudinal waves: Particles move backwards and forwards. The vibrations are parallel to the direction of wave travel. Show areas of compression (regions of high pressure) and rarefactions (regions of low pressure). Examples: sound waves, ultrasound waves and seismic P waves.

Transverse waves: Particles move up and down. The vibrations are perpendicular to the direction of wave travel. Examples: electromagnetic waves, seismic S waves, a Mexican wave in a sports stadium, ripples on the surface of water and vibrations in a guitar string.
 
Learner activity
Identity and calculate the amplitude. 

	Group discussion 











Activity on PowerPoint 

	Learners to be assessed on the question. Correct answer = 1.5 cm. Learners to note correct answers in books and on the board. 

Examples to be stored on central VLE.
	B1.55 and B1.56

	30 minutes









	Learner poster/research activity 
Create a poster based on the following:

· an explanation of longitudinal waves 
· an explanation of transverse waves 

Research task: 
· What caused the microwave to be invented?
· How does a microwave work?
· How does Wi-Fi work?
· How do ultrasounds work? 

Posters to be scanned to be stored centrally on Teams site.

Teacher to circulate and ensure learners understand the task and are able to apply their knowledge. 
	Pens 

A3 paper 

Paper



	Learners to present the Poster to the class and teacher to ask questions such as “What are gamma rays?” 

Learners are assessed on the scientific terminology used, the examples they are able to generate and their application of knowledge.
 
Example responses to research task:
What caused the microwave to be invented? The microwave was invented accidentally in 1945 by a self-taught engineer named Percy Spencer, who was leading a radar project for the defence giant Raytheon. While testing a new vacuum tube called a magnetron, he discovered that a chocolate bar in his pocket had melted from the heat.

How does a microwave work? Microwaves are produced inside the oven by an electron tube called a magnetron. The microwaves are reflected in the metal interior of the oven, where they are absorbed by food. Microwaves cause water molecules in food to vibrate, producing the heat that cooks the food.

How does Wi-Fi work? Wi-Fi uses radio waves to transmit information between your device and a router via frequencies.

How do ultrasounds work? In an ultrasound examination, a transducer both sends the sound waves and records the echoing (returning) waves. When the transducer is pressed against the skin, it sends small pulses of high-frequency sound waves into the body. As the sound waves bounce off internal organs, fluids and tissues, the sensitive receiver in the transducer records tiny changes in the sound’s pitch and direction. A computer instantly measures these signature waves and displays them as real-time pictures on a monitor.

	B1.55 and B1.56

	10 minutes

	Learner activity
Wave speed equation (5–10 minutes).

Teacher to remind learners how to use the triangle formula and input data. 

	Handouts

Pens

Laptops

	Learners to use the triangle formula

	B1.54



	20 minutes


	Contextualisation activity relating to exam question
Ultrasound waves are generated at a frequency of 15MHz (15,000,000Hz). When performing a scan, these waves pass through two different tissues: muscle and fat.

Calculate the wavelength of the sound waves in each tissue, given that the wave speed in each is:
• muscle: 𝑉𝑀𝑢𝑠𝑐𝑙𝑒 = 1,600 𝑚𝑠−1
• fat: 𝑉𝐹𝑎𝑡 = 1,450 𝑚𝑠−1

Assume that the frequency remains constant. Give the answer to three significant figures.
[two marks] 

Ultrasounds are often used to create images inside the body for monitoring an existing condition or to diagnose a new one.


Teacher to go through the questions and provide detailed explanations. 


	Link to exam question
	Explain two limitations of using an ultrasound to diagnose a condition. 
[two marks] 

Learners should refer to poster activity. What did they find out about ultrasounds? 

Example responses:

• Large patients are more difficult to image by ultrasound because greater amounts of tissue weaken the sound waves as they pass deeper into the body.

• Ultrasound waves are disrupted by air or gas. Therefore, ultrasound is not an ideal imaging technique for the air-filled bowel or organs obscured by the bowel. 

• Ultrasound has difficulty penetrating bone and, therefore, can only see the outer surface of bony structures and not what lies inside. Doctors may refer the patients for a magnetic resonance imaging (MRI) scan. 

	B1.54 and B1.56




Resources available to support this session plan: PowerPoint presentation 



























Session plan four

	Learning objectives 
	Science concept: carbohydrates structure, properties and function

By end of the session learners will be able to identify, describe and recall to a peer or tutor:

· monosaccharides: the small molecules (monomers) from which all larger carbohydrates (disaccharides and polysaccharides) are made
· the common monosaccharides glucose, galactose and fructose
· disaccharides, which are formed from two monosaccharides (eg maltose and sucrose)
· polysaccharides, which are formed from many monosaccharide molecules suited to carrying out storage and support functions (eg glycogen, starch and cellulose)
 
Contextualisation: health visitor / midwife working with pregnant women, parents and small children on healthy diets that support wellbeing.

	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	10 minutes





	Introductory activity
Working in small groups research and identify a definition of carbohydrates.

Produce a list of simple carbohydrates the foodstuffs in which they are found.

Using a carousel approach, learners use tablecloths and pens to annotate, gather and share lists. They then photograph the results and upload photos to a central resources area (Teams site, etc.)

	
Tablecloths and pens. 

Teams or other appropriate central VLE storage.
	Example definition: Carbohydrates consist of carbon, hydrogen and oxygen. The general empirical structure for carbohydrates is (CH2O)n. They are organic compounds organised in the form of aldehydes or ketones with multiple hydroxyl groups coming off the carbon chain.
	B1.8

	20 minutes




	Delivery 
Carbohydrates are organic molecules composed of carbon, hydrogen and oxygen molecules only. Thus, their structure consists of covalent bonds between the three elements 

Carbohydrates give out a lot of energy. They are also known as sugars and are found in most foods. We eat them to produce adenosine triphosphate (ATP) which is the main source of energy for most cellular processes 

Learner activity
Give three examples of monosaccharides (glucose, fructose and galactose)

	https://www.youtube.com/watch?v=wxzc_2c6GMg

	Learners to give three examples and then peer assess.

Examples to be stored on central VLE.
	B1.8

	20 minutes









	Disaccharides are formed from two monosaccharides. 

Learner activity 
Create a list of disaccharide examples showing which monosaccharides are involved.

Learners can store this list on the Nearpod app.

	https://byjus.com/chemistry/disaccharides/

	Learners are assessed on examples they are able to identify, which may include:

- sucrose (glucose and fructose)
- lactose (galactose and glucose)
maltose (glucose and fructose)
- trehalose (two glucose)



	B1.8

	20 minutes



	Contextualisation activity relating to exam question
Consider K2.3: the importance of supporting the health and wellbeing of mothers and babies. 
 
A nutritional, healthy diet helps to prevent the risk of long-term health issues, such as: 
· obesity 
· raised cholesterol 
· high blood sugar
· diabetes in pregnancy



What benefits and factors do you think we need to consider when monitoring carbohydrate intake? What is considered a healthy amount?

	Link to exam question
	Examples of answers that maybe provided:

Carbohydrates are essential for a well-balanced diet and healthy body. They are the body's preferred energy source and fuel vital organs, including the brain, central nervous system and kidneys. Carbohydrates are also an important energy source during exercise.

However, if you consume too many carbohydrates, your blood sugar levels can become too high. This causes your body to make more insulin, which instructs your cells to save the extra glucose as fat. This can be unhealthy and may lead to diabetes and other related health issues.

According to the NHS, adults should be consuming at least 260 grams of carbohydrates a day. The Scientific Advisory Committee on Nutrition recommends that approximately 50% of our food intake should come from carbohydrates.

	B1.8

	30 minutes







	Sugars are monosaccharides or disaccharides.

Sugars are reducing or non-reducing.

Reducing sugars include all monosaccharides (eg glucose) and some disaccharides (eg maltose and lactose).

Benedict’s test for sugars activity

· Add Benedict’s reagent (blue) to test material.
· Heat it in a water bath that has been brought to the boil.
· Observe for colour change or precipitate formation
· +ve result gives a coloured precipitate.
· Colours range from blue (no reducing sugars) to green to yellow to orange to brick red (high levels of reducing sugars).

	https://www.youtube.com/watch?v=uY98fzHu4M4

	Learners to carry out test on several sources of carbohydrates and record the coloured precipitate.
	B1.8

	15 minutes









	Learning-checks activity

Both cellulose and glycogen are types of carbohydrate, but they have different structures.

How are the structures of cellulose and glycogen different?

Glycogen has a b[image: ] structure and forms 
c[image: ], whereas cellulose is a 
s[image: ] c[image: ].

Maltose is another carbohydrate made from monomers. Which ones? (Glucose)


	
	Learning-checks activity is peer assessed and checked by tutor.

Learning check is carried out as an activity on Nearpod.

	B1.8



Resources to support this session: PowerPoint presentation and Nearpod link: https://app.nearpod.com/presentation?pin=DD0DA97ED16882D4949983C1FE52E1DF-1 	
























Session plan five

	Learning objectives 
	Science concept: The nature of infection and causative agents with examples of resulting diseases

By the end of the lesson learners will be able to:

· outline the nature of infection in the human body
· identify six causative agents of infection
· give two examples of diseases resulting from each causative agent
Contextualisation: causes of disease

	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	10 minutes




	Starter activity: infection and causative agents word search
	Word search
	Completion of word search.
Follow up discussion introducing key terms and initial assessment.
	B1.25

	20 minutes




	What do we know about infection and disease? 

Think – pair – share: 
What is infection/disease? How is disease caused? What diseases can you think of?
	Classroom resources: whiteboard and pens


	Whole class brainstorm to share ideas. Discuss each point. 
	B1.25

	10 minutes






	Teacher instruction: the nature of infection.

Class discussion with examples suggested and discussed by learners. 

Explanation of key terms as required.
	Lesson presentation. 

Appropriate infection prevention / immunology textbooks to support learning.

Use the following links:
How infection works 

Infection prevention and control
	Q&A. 

Examples provided by learners. 


	B1.24

	20 minutes


	Learner activity: in pairs, complete table to identify causative agents and examples of diseases

	Causative agents table.

Appropriate infection prevention / immunology textbooks to support learning.

Use the following link:
Infectious diseases
	Teacher Q&A during activity.

Tables completed in pairs. 

Learner feedback and discussion.
	B1.25

	20 minutes





	Learner activity:
create an infographic on how an individual is infected by one causative agent and two diseases it may cause
	Appropriate infection prevention / immunology textbooks to support learning. 

Use the following links:
Viral & bacterial infections 

Infections 

Worms in humans
	Teacher Q&A during activity. 

Completion of infographic: peer Q&A. 
	B1.24

B1.25

	
10 minutes




	Feedback and plenary
	Exit form
	Exit form
	B1.24
B1.25




Resources to support this session: Links within the session plan, wordsearch activity, worksheet on causative agents/diseases they cause and PowerPoint 





















Session plan six

	Learning objectives 
	Science concept: Principles of electromagnetism

By the end of the session learners will be able to:
· outline the principles of Electromagnetic induction
· summarise two reasons why health practitioners need to have an understanding of electromagnetism

Contextualisation: The use of equipment in healthcare that makes use of electromagnetism 


	Timing
	Learning activities
	Resources/links
	Formative assessment
	Technical Qualification (TQ) specification coverage

	10 minutes




	Introduce learning objectives, conduct initial discussion: what do learners know already?
	Lesson PowerPoint
	Initial discussion led by teacher
	B1.52

	10 minutes



	Teacher led discussion: what is an electromagnet?

Encourage and scaffold class discussion.
	Lesson PowerPoint.
	Effective questioning should be used as formative assessment. 
	B1.52

	15 minutes








	Class to view electromagnetism video and hold follow-up discussion. 

Key points/findings to be listed on the board.
	Electromagnetism 101 

	Class-created list of key findings
	B1.52

	35 minutes



	Teacher to introduce the applications of electromagnets. Discuss each piece of equipment: Were they expected? Are there any that are surprising? Are there any pieces of equipment we don’t know?
Group activity: research one application of electromagnets from slide five. How are these applications used in health care?
	Lesson PowerPoint.
Classroom resources.
Access to appropriate online sources.
	Effective use of questioning.

Group activity and follow-up discussions. 

Peer assessment of each other’s findings.
	B1.52

	40 minutes






	Teacher to introduce MRI machines and what they can be used to diagnose.
MRI scanners and the NHS video clip and follow-up discussion. 
Personal experience of learners could be shared with appropriate sensitivity. 
Differentiated research activity: group one prepares a presentation for patients on preparing for a MRI scan and what happens when they are in the machine; group two prepares a resource for student radiographers on what a MRI machine is and how it uses electromagnetism.
Both groups need to consider safety precautions. 
Group discussion and feedback on each resource.
	Lesson PowerPoint.
Classroom resources.
Access to appropriate online sources.
MRI scan 
	Effective use of questioning.

Group activity and follow-up discussions.
 
Peer assessment of each other’s findings. 
	B1.52

	10 minutes




	Plenary: share key takeaways and how electromagnetism relates to health.
	Lesson PowerPoint
 
	Discussion and effective use of questioning. 
	B1.52



Resources to support this session: Links within the session plan and PowerPoint
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