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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 

The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.

Sample Scheme of Work

GCSE 21st Century Science Biology A J243
Module B6: Brain and mind
Lesson 1: Behaviour
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Define behaviour, stimulus and response.
Understand the difference between simple reflexes and complex behaviours.
Understand the advantages simple reflexes provide to animals.
	Watch video on website bbc nature precious honey
Discuss with students the definition of the term behaviour.  Contrast the behaviour of the bears – which can learn and reason, with the behaviour of the bees which only have simple reflexes and can’t make “choices”.

Define the terms stimulus and response which make up behaviour.  Use the video to provide example for these.  Discuss how these behaviours give those animals an advantage.
Opportunity for practical work: Students investigate the behaviour of woodlice (of other invertebrates e.g. maggots) in dry and damp conditions.  This can be done either through choice chambers or by placing a woodlouse in a petri dish and using a marker pen to trace the distance moved by the woodlouse. This is repeated in dry and damp (using a piece of damp filter paper).
Discuss the advantages that woodlice gain if they respond to dry environments by walking more.
Opportunity or mathematics: either individually or with class data students plot a bar chart of mean distanced moved vs condition (dry/damp) and add in range bars (or SD bars for students talented in maths or stats).  Students write a conclusion to state if their experiment shows a significant difference (i.e. do the range bars overlap?).
	Website bbc nature precious honey
	Specification points:

B6.1.1. Recall that a stimulus is a change in the environment of an organism.
B6.1.2. Understand that simple reflexes produce rapid involuntary responses to stimuli.
B6.1.3. Understand that the simplest animals rely on reflex actions for the majority of their behaviour.
B6.1.4. Understand that these reflex actions help to ensure that the simplest animals respond to a stimulus in a way that is most likely to result in their survival, to include finding food and sheltering from predators.



Lesson 2: Simple reflexes
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Define the term simple reflex and give examples of newborn and other simple reflexes.
Describe the steps involved in a simple reflex.
Understand the benefit of some simple reflexes.

	Show a video of a baby swimming underwater and discuss how this reflex is found in newborns but gradually fades (unless the babies continue to be exposed to water – e.g. water babies classes).
Demonstrate some simple reflexes on a student e.g. knee jerk, blink.
Have students in pairs observe the pupil reflex to light
Define a simple reflex as opposed to a complex behaviour.
What are the advantages of simple reflexes (e.g. knee jerk is about pressure sensors in the knee sensing balance and posture to assist with standing, pain withdrawal reflex for hot objects).
Students draw up a table of newborn reflexes (stepping, grasping, sucking) and other reflexes e.g. pupil reflex, knee jerk and dropping a hot object.
Recap on the definition of receptor, processor and effector from B2.  Have students draw a simple flow diagram to show the receptor, processor and effector in some simple reflexes.
Opportunity for practical work: Students can investigate a variety of reflexes such as knee jerk, eye tracking, blinking etc.

	Videos of babies swimming underwater can be found on sites such as youtube.
Website water babies
	Specification points:

B6.1.5. Recall examples of simple reflexes in humans, to include newborn reflexes (e.g. stepping, grasping, sucking), pupil reflex, knee jerk and dropping a hot object.
B6.1.6. Understand that nervous co-ordination, including simple reflexes, requires:
· Receptors to detect stimuli
· Processing centres to receive information and coordinate responses
· Effectors to produce the response.



Lesson 3: Receptors and effectors
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Lesson objectives:
Define the term receptor and effector.
Give examples of receptors (light receptors in the eye) and effectors (muscles and glands).

	Have students list the five standard human senses and then list the sense organs which contain the receptors for that sense.
Opportunity for practical work: Students dissect an eye to investigate the structure or the eye and the location of the light receptors on the retina (use the website exploratorium cow’s eye dissection to help demonstrate this).
Discuss different types of effector organs and their effect – muscles (to provide movement) and glands (to secrete hormones).
Students are not expected to know any names of glands, hormones or muscles, or the detailed anatomy of the eye.
Extension students research a “sixth sense” such as electro-sensitivity in sharks and the platypus (show video on website bbc nature down a platypus burrow)
	Website exploratorium cow’s eye dissection
Website bbc nature down a platypus burrow
	Specification points:

B6.1.7. Understand that receptors and effectors can form part of complex organs, for example:
· Light receptor cells in the retina of the eye
· Hormone secreting cells in a gland
· Muscle cells in a muscle.



Lesson 4: Nervous and hormonal systems
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe why the nervous and hormonal systems co-ordinate multicellular organisms.
Understand how the nervous and hormonal systems co-ordinate communicate.
Describe the differences between nervous and hormonal communication.
	Show video on website bbc news contender eyes tallest man crown.  Why are these people so tall?
Define the nervous system and hormonal system and discuss the need for communication systems in multicellular organisms and why they evolved.

Students draw up a table to compare and contrast the two communication systems (ideal for a card sort exercise).
Show video on website nhs thyroid, overactive as an example of a hormonal (endocrine) disorder.
Opportunity for ICT: Students research the role a specific hormone and conditions associated with that hormone e.g. Insulin, human growth hormone (HGH), testosterone, oestrogen, androgen, and thyroid stimulating hormone (TSH) and give a short presentation in small groups.  Students need to only be familiar with insulin and oestrogen.
	Website bbc news contender eyes tallest man crown
Website nhs thyroid, overactive
	Specification points:

B6.1.8. Understand that nervous systems use electrical impulses for fast, short-lived responses including simple reflexes.
B6.1.9. Recall that hormones are chemicals that are produced in glands, travel in the blood and bring about slower, longer-lasting responses, eg insulin and oestrogen.
B6.1.10. Recall that the development of nervous and hormonal communication systems depended on the evolution of multicellular organisms.



Lesson 5: The Neuron
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the structure of a neuron.
Understand how neurons are specialised for their function.
Describe the path take by signals in the reflex arc.
	Show a diagram of a neuron.  Students make a list of the way in which this cell is specialised – e.g. long axon, fatty sheath (insulation), multiple connections and carries electrical impulses.
Students draw and label a diagram of a motor neuron and add an arrow to show the direction of movement of the electrical impulse and add a short description of the axon and fatty sheath.
Opportunity for practical work: Mapping receptors.  In this practical students use a pair for tweezers to touch various locations on the skin either with one tweezers point or both (keeping them about 2-3 mm apart).  Students each time ask the subject if they can feel one or two points.  Good places to try are: palm of hand, back of hand, arm, top of foot, sole of foot and leg.  This shows the density of receptors on the skin.
	Image how stuff works basic neuron design

	Specification points:

B6.2.1. Recall that nervous systems are made up of neurons (nerve cells) linking receptor cells (e.g. in eyes, ears and skin) to effector cells (in muscles/glands).
B6.2.2. Recall that neurons transmit electrical impulses when stimulated.
B6.2.3. Recall that an axon is a long extension of the cytoplasm in a neuron and is surrounded by cell membrane.
B6.2.4. Understand that some axons are surrounded by a fatty sheath, which insulates the neuron from neighbouring cells and increases the speed of transmission of a nerve impulse.



Lesson 6: Reflex arcs
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Distinguish between and describe the CNS and PNS.
Describe the pathway taken by simple reflexes through the reflex arc.
Understand the advantages of reflex actions taking a shorter path.
	Recap on the receptor-processor-effector pathway from the previous lesson.
Give an overview of the CNS (spinal cord/brain) as the processor in complex responses, and the PNS as the connections to and from the body’s receptors and effectors.
Students label a diagram to show the neurons used in a simple response (reflex arc): stimulus>receptor>sensory neuron>relay neurone>effector (motor) neuron>effector (muscle/gland)>effect and label the synapse.
Opportunity for practical work: Students test the speed of reactions using different senses using a dropping ruler.  Three senses can be tested:
· Hearing – subject closes their eyes, the partner says go and drops the ruler.
· Touch – subject closes their eyes and places their index finger on the rule.  The partner then drops the ruler without warning.
· Sight – subject watches the ruler and the partner drops it without warning.
Discuss the pathway taken by nervous impulses in the above practical via the CNS/brain/spinal cord and compare this to the pathway taken in a reflex action via a relay neuron in the spinal cord.  
Higher: Explain why the arrangement of neurons in reflexes leads to a faster response.
Opportunity for ICT: Students can also make use of pairs of reaction timers linked to data loggers rather than rulers.
	
	Specification points:

B6.2.5. Recall that in humans and other vertebrates the central nervous system (CNS) is made up of the spinal cord and brain.
B6.2.6. Recall that in the mammalian nervous system the CNS (brain and spinal cord) is connected to the body via the peripheral nervous system (PNS) (sensory and motor neurons).
B6.2.7. Understand that the CNS coordinates an animal’s responses via:
B6.2.a. Sensory neurons carrying impulses from receptors to the CNS.
B6.2.b. Motor neurons carrying impulses from the CNS to effectors.
B6.2.8. Understand that within the CNS, impulses are passed from sensory neurons to motor neurons through relay neurons.
B6.2.9. Describe the nervous pathway of a spinal reflex arc to include receptor, sensory neuron, relay neuron, spinal cord, motor neuron and effector.
B6.2.10. Understand that this arrangement of neurons into a fixed pathway allows reflex responses to be automatic and so very rapid, since no processing of information is required.


Lesson 7: Synapse
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Define the term synapse and locate on a diagram of a reflex arc.
Understand the process of synaptic transmission.

	Show the animation kscience synapse and describe the basic steps of synaptic transmission.
Opportunity for ICT: Students use Powerpoint to make an animation showing the steps of synaptic transmission.  Students could also do this through modelling or using a flipbook.
Show video on website nhs choices parkinson’s disease: karen’s story
Discuss how only specific chemicals can bind to the receptor molecules, initiating a nerve impulse in the next neuron and how changes in levels of these chemicals can cause disorders e.g. people with Parkinson’s have a lack of a chemical called dopamine which is specific to some neurons.
	Animation kscience synapse
Website nhs choices parkinson’s disease: karen’s story
	Specification points:

B6.2.11. Recall that there are gaps between adjacent neurons called synapses and that impulses are transmitted across them.
B6.2.12. Understand that at a synapse an impulse triggers the release of chemicals (transmitter substances) from the first neuron into the synapse, which diffuse across and bind to receptor molecules on the membrane of the next neuron.
B6.2.13. Understand that only specific chemicals bind to the receptor molecules, initiating a nerve impulse in the next neuron.



Lesson 8: Synapses and drugs
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Lesson objectives:
Recall how drugs can affect the transmission of impulses across synapses.
Understand the method of action of ecstasy.

	Show video on website human planet explorer making poison darts.
Discuss how drugs can interfere with synapses to affect the transmission of impulses across synapses.

Show video on website bbc news ecstasy users stark warning.
Discuss the use and abuse of ecstasy, beta blockers and prozac.
Higher: Describe in detail the method of action of ecstasy.
Opportunity for ICT: Students make a presentation or leaflet aimed at other students to communicate the facts about ecstasy.  Students can use sites such as talk to frank.
	Website human planet explorer making poison darts
Website bbc news ecstasy users stark warning
Website talk to frank - ecstasy
	Specification points:

B6.2.14. Recall that some toxins and drugs, including ecstasy, beta blockers and prozac, affect the transmission of impulses across synapses.
B6.2.15. Understand that ecstasy (MDMA) blocks the sites in the brain’s synapses where the transmitter substance, serotonin, is removed.
B6.2.16. Understand that the effects of ecstasy on the nervous system are due to the subsequent increase in serotonin concentration.



Lesson 9: The brain
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Recall the function of the cerebral cortex.
Understand how scientists can map the regions of the brain to particular functions.
	Show video on website bbc the one show brain week
Opportunity for ICT: Students explore the function of the brain using the website pbs secret life of the brain.  Although this site has a lot of information you can direct students to find specific areas of the brain that control specific functions. 
Summarise at the end that students only need to know that the cerebral cortex is the part of our brain most concerned with intelligence, memory, language and consciousness.

Show video on website bbc the one show brain week – foreign accent syndrome.  Discuss how different techniques can be used to map functions to different areas of the brain e.g. Observing damage caused by strokes such as in the video about foreign accent syndrome.
Opportunity for ICT: Students explore scanning the brain using the website pbs secret life of the brain.  
	Website bbc the one show brain week
Website pbs secret life of the brain
Website bbc the one show brain week – foreign accent syndrome
	Specification points:

B6.2.17. Recall that the cerebral cortex is the part of our brain most concerned with intelligence, memory, language and consciousness.
B6.2.18. Understand that scientists can map the regions of the brain to particular functions (including studies of patients with brain damage, studies in which different parts of the brain are stimulated electrically, and brain scans such as MRI, showing brain structure and activity).




Lesson 10: Conditioning
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the process of conditioning.
Describe and explain two examples of conditioning including Pavlov’s dog.
Understand how conditioned reflexes increase an animal’s chance for survival.

	Use Youtube or another video website to show a common advertisement to students.  Discuss how this video is conditioning the students to have a positive emotional association with the product (the Cadbury gorilla playing the drums is good for this!).
Either in front of class or individually students explore the animation on the website nobel prize pavlov’s dog.
Students write out a poster describing the steps of Pavlov’s experiment using specific terms e.g. conditioned reflex, final response (salivation), primary stimulus (the food), secondary stimulus (the bell) (higher understand that in a conditioned reflex the final response (e.g. salivation) has no direct connection to the secondary stimulus (e.g. ringing of a bell). (Note – in GCSE Psychology this topic is taught with slightly different keywords).
Give a second example of conditioning (such as training a dog, or animals being wary of certain smells and colours).
Higher: understand how conditioned reflexes can increase an animal’s chance of surviving e.g.. not eating/aversion to rotting/putrid food etc.
	Website nobel prize pavlov’s dog
	Specification points:

B6.3.1. Understand that a reflex response to a new stimulus can be learned by introducing the secondary (new) stimulus in association with the primary stimulus, and that this is called conditioning.
B6.3.2. Describe and explain two examples of conditioning, including Pavlov’s dogs.
B6.3.3. Understand that in a conditioned reflex the final response (e.g. salivation) has no direct connection to the secondary stimulus (e.g. ringing of a bell).
B6.3.4. Understand that conditioned reflexes are a form of simple learning that can increase an animal’s chance of survival.
B6.3.5. Recall that in some circumstances the brain can modify a reflex response via a neuron to the motor neuron of the reflex arc, for example keeping hold of a hot object.



Lesson 11: Evolution of the brain
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:

Understand that the evolution of a larger brain gave early humans a better chance of survival.
Recall the benefits of complex brains in mammals.
Understand how mammals learn by interacting with their environment.
	Show an image of different brain sizes in the evolution of humans.  Discuss the role of larger brains in the survival of humans.
Describe the process of learning is achieved by neurons forming pathways in the brain.  This can be demonstrated by drawing 20 dots (each representing a neuron) on a whiteboard and investigating how many ways they can be linked together.
Opportunity for ICT: Students research examples of intelligence, tool use and social behaviour in different mammals and how this helps them survive e.g. dolphins, meerkats, gorillas, chimpanzees.

	Image riken brain science institute brain evolution
	Specification points:

B6.4.1. Understand that the evolution of a larger brain gave early humans a better chance of survival.
B6.4.2. Recall that mammals have a complex brain of billions of neurons that allows learning by experience, including social behaviour.
B6.4.3. Understand that during development the interaction between mammals and their environment results in neuron pathways forming in the brain.



Lesson 12: Learning
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Understand how learning occurs by formation of neuronal pathways.
Understand that learning skills is improve through repetition.
Understand how learning benefits animals and how certain skills can only be learned at specific points in brain development.
	Discuss how skills such a passing a ball in football can be improved.

Show video youtube channel 4 derren brown mind control casino
Opportunity for practical work: Students investigate a repetition learning task.  Examples include: drawing between the lines of a star diagram while looking in a mirror (pdf hhmi mirror tracing activity).  Another example could be to practice rotating a pencil by 45 degrees while blind folded while the partner tells the student how far they are off each time.

Discuss how learning occurs through the formation of neuronal pathways and as the skill is repeated the pathways strengthen.
Higher: Discuss how learning allows animals to adapt their behaviour to situations.  Some skills such a speech can only be obtained in certain “windows of development”. Website listverse 10 modern cases of feral children
	Video youtube channel 4 derren brown mind control casino (official channel 4 Youtube channel)
PDF hhmi mirror tracing activity
Website listverse 10 modern cases of feral children
	Specification points:

B6.4.4. Understand that learning is the result of experience where:
· Certain pathways in the brain become more likely to transmit impulses than others.
· New neuron pathways form and other neuron pathways are lost.
B6.4.5. Understand that this is why some skills may be learnt through repetition.
B6.4.6. Understand that the variety of potential pathways in the brain makes it possible for the animal to adapt to new situations.
B6.4.7. Understand the implications of evidence suggesting that children may only acquire some skills at a particular age, to include language development in feral children.



Lesson 13: Memory
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Learning objectives:
Describe the term memory and short and long term memory.
Understand what techniques improve memory.
Understand how models can be used to describe memory.
	Opportunity for practical work: Split the class in half – show half a series of nine numbers all in a row and show the other half the same nine numbers split into groups of three.  See which group is more successful in recalling the sequence of numbers. A good way to do this is to score it by awarding 1 point for each number that is in the correct sequence compared to the previous number.
Discuss different techniques students use to revise for exams e.g. mind maps, highlighting, repetition, practice questions.
Define the term memory and discuss the idea that memory can be split into short and long term memory and how diseases like Alzheimer's illustrate this (video on website nhs choices alzheimer’s disease – stan’s story).

Discuss how memory can be moved from short to long term by recognising patterns (e.g. Mnemonics e.g. Richard Of York Gave Battle In Vain), repetition, or association with a strong stimulus (an interesting lesson!).
Opportunity for practical work: The memory challenge.  Give the students a memorisation task in groups e.g. memorising items on a tray.  Before the students try to memorise the items have them plan a method that will maximise their success.
Students make flow charts to illustrate the different models of memory (e.g. multi-store model website simply psychology multi store model of memory).  Discuss how scientists use models to help understand complex science such as memory.
	Website nhs choices alzheimer’s disease – stan’s story
Website simply psychology multi store model of memory
	Specification points:

B6.4.8. Describe memory as the storage and retrieval of information
B6.4.9. Recall that memory can be divided into short-term memory and long-term memory
B6.4.10. Understand that humans are more likely to remember information if:
· They can see a pattern in it (or impose a pattern on it)
· There is repetition of the information, especially over an extended period of time
· There is a strong stimulus associated with it, including colour, light, smell, or sound
B6.4.11. Understand how models can be used to describe memory (including the multi-store model) to include short-term memory, long-term memory, repetition, storage, retrieval and forgetting
B6.4.12. Understand that models are limited in explaining how memory works.



Sample Lesson Plan

GCSE 21st Century Science Biology A J243
Module B6: Brain and mind
Behaviour
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Define behaviour, stimulus and response
	

	Objective 2
	Understand the difference between simple reflexes and complex behaviours
	

	Objective 3
	Understand the advantages simple reflexes provide to animals
	


Recap of Previous Experience and Prior Knowledge

Key stage 3 and B3 Life on Earth provides knowledge of natural selection, adaptation and behaviour of animals.
Content

	Time
	Content

	10 minutes
	Watch Video on Website BBC Nature Precious Honey
Discuss with students the definition of the term behaviour.  Contrast the behaviour of the bears – which can learn and reason, with the behaviour of the bees which only have simple reflexes and can’t make “choices”.

	10 minutes
	Define the terms stimulus and response which make up behaviour.  Use the video to provide example for these.  Discuss how these behaviours give those animals an advantage.

	30 minutes
	Opportunity for practical work: Students investigate the behaviour of woodlice in dry and damp conditions.  This can be done either through choice chambers or by placing a woodlouse in a petri dish and using a marker pen to trace the distance moved by the woodlouse. This is repeated in dry and damp (using a piece of damp filter paper)

Discuss the advantages that woodlice gain if they respond to dry environments by walking more.


Consolidation
	Time
	Content

	10 minutes
	Opportunity for mathematics: Either individually or with class data students plot a bar chart of mean distanced moved vs condition (dry/damp) and add in range bars (or SD bars for students talented in maths or stats).  Students write a conclusion to state if their experiment shows a significant difference (i.e. do the range bars overlap).
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