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BISHOPTON MEDIUM TERM SCHEME OF LEARNING


	Teacher:
	Mrs L Cooling
	Subject:
	Cell Biology

	Number of lessons/weeks: 
	
	Year group/Groups: 
	Year 10

	CASTLE opportunities SMSC and British Values Opportunities/objectives:
	Career/post 16 link: 

	CASTLE

· Creativity - 
· Aspirations - 
· Self – belief – exam question plenaries
· Tolerance – stem cell debate, listening to and taking onboard others opinions
· Love - 
· Enjoyment – microscope / osmosis practical
British Values: 
· democracy
· the rule of law
· individual liberty
· mutual respect for and tolerance of those with different faiths and beliefs and for those without faith.

 
SMSC/SHARP: Students show:
· sense of enjoyment and fascination in learning about themselves, others and the world around them
· use of imagination and creativity in their learning 
· willingness to reflect on their experiences and what they have learnt 
· ability to recognise the difference between right and wrong and their readiness to apply this understanding in their own lives understanding of the consequences of theirs and other people’s actions 
· interest in investigating, and offering reasoned views about, moral and ethical issues. 
· use of a range of social skills in different contexts, including working and socialising with pupils from different religious, ethnic and socioeconomic backgrounds
· willingness to participate in a variety of social settings, cooperating well with others and being able to resolve conflicts effectively 
· willingness to participate in, and respond to, for example, artistic, musical, sporting, mathematical, technological, scientific and cultural opportunities 
· developing self-knowledge, self-esteem and self-confidence

	Biomedical 


	Literacy opportunities (reading, writing and speaking and listening): 
	Key concepts and terminology:



	Discuss the composition of the objects and how they are made of even smaller structures called cells
Provide a written argument for and against the use of embryonic stem cells.
Debating stem cell ethics

Written for / against arguments
	Magnification, micrograph, resolving power, scanning electron microscope (SEM), transmission electron microscope (TEM), cell membrane, cellulose, cell wall, chlorophyll, chloroplast, chromosome, cytoplasm, DNA, eukaryotic, mitochondrion, nucleus, plasmids, prokaryotic, ribosome, vacuole, field of view, scale, calibrate, graticule, standard form, concentration gradient, diffusion, partially permeable membrane, flaccid, osmosis, plasmolysis, solute, solvent, turgid, osmosis, estimate, mean, precision, range, range bar, uncertainty, active transport, cell cycle, daughter cell, mitosis, gamete, genetic variation, meiosis, differentiation, specialised, stem cells,


	Maths opportunities: 
	Key questions/Big questions:

	Calculate magnification
Calculate percentage increase / decrease in mass (osmosis)


	How have scientists developed their understanding of cell structure and function? Do all materials move by diffusion? How does cell division produce cells for reproduction?  How do we develop into a complex organism from just a fertilised egg?

	Texts and websites: 
	ICT opportunities:

	https://www.bbc.co.uk/bitesize/topics/z2mttv4 

https://www.youtube.com/watch?v=v2lHztS4sMU 

https://www.savemyexams.co.uk/notes/gcse-biology-aqa-new/cell-biology/cell-structure/animal-plant-cells/ 


	Century consolidation

	AFL:

	Assessment opportunities:



	· Sharing learning objectives with pupils.

· Helping pupils to recognise the standards they are aiming for.

· Involving pupils in peer and self-assessment.

· Provide feedback which leads to pupils recognising their next steps and how to take them.

· Effective questioning and dialogue.

· Involving both teacher and pupil in reviewing and reflecting in assessment information.


	· The strategic use of questioning
· Effective teacher feedback
· Peer feedback
· Student self-assessment
· The formative use of summative assessment
· Providing a range of assessment tasks and opportunities to make certain that a range of student learning styles are catered for.



	At the end of this scheme of learning, we will have learned: 



	· Cells are the basic unit of all forms of life. In this section we explore how structural differences between types of cells enables them to perform specific functions within the organism. These differences in cells are controlled by genes in the nucleus. For an organism to grow, cells must divide by mitosis producing two new identical cells. If cells are isolated at an early stage of growth before they have become too specialised, they can retain their ability to grow into a range of different types of cells. This phenomenon has led to the development of stem cell technology. This is a new branch of medicine that allows doctors to repair damaged organs by growing new tissue from stem cells.


	Lesson/week
	Learning objective(s): 

What do we want to learn? 
	Success criteria: 
How can I achieve the objective? 
	Planned learning experiences: 
What will we do? 
	Assessment opportunities and learning outcomes: 

How can I demonstrate my understanding? 

	Resources: 

What will help me along the way? 



	4.1.1.1
Prokaryote and Eukaryote


	Plant and animal cells (eukaryotic cells) have a cell membrane, cytoplasm and genetic material enclosed in a nucleus.
Bacterial cells (prokaryotic cells) are much smaller in comparison. They have cytoplasm and a cell membrane surrounded by a cell wall.

The genetic material is not enclosed in a nucleus. It is a single DNA loop and there may be one or more small rings of DNA called plasmids. Students should be able to explain how the main sub-cellular structures, including the nucleus, cell membranes, mitochondria, chloroplasts in plant cells and plasmids in bacterial cells are related to their functions.
	I can identify the features of prokaryotes and eukaryotes
I can compare prokaryotes and eukaryotes
	Discuss the composition of the objects and how they are made of even smaller structures called cells.

Draw and label a generalised animal cell and describe the functions of the various parts.

Determine that bacteria are everywhere and are around 0.2 micrometres so completely invisible even under a microscope, unless they are growing in colonies.

Draw and label the structure of a bacterial cell and relate the sub-structures to their function.

Determine that some bacteria cause disease, but many are useful and most are harmless.

Examine the shapes of different bacterial cells photographed under electron microscopes (available online).
Pupils observe different things under a microscope, include:

•
hair

•
feather

•
sand

•
thread

•
wool

•
paper

•
textiles

•
insects (or parts of).

Measure the sizes of the larger objects using a mm ruler or callipers if available.

Demonstrate an understanding of the scale and size of cells and be able to make order of magnitude calculations.


	Teacher questioning

Exam question plenary
	Exampro user guide PowerPoint
Microscopes

Prepared slides



	4.1.1.2
Plant and animal cells
	Most animal cells have the following parts:

•
a nucleus, which controls the activities of the cell

•
cytoplasm, in which most of the chemical reactions take place

•
a cell membrane, which controls the passage of substances into and out of the cell

•
mitochondria, which is where aerobic respiration takes place

ribosomes, which are where protein synthesis occurs.
In addition to the parts found in animal cells, plant cells often have:

•
chloroplasts, which absorb light to make food by photosynthesis

•
a permanent vacuole  filled with cell sap.

Plant and algal cells also have a cell wall made of cellulose, which strengthens the cell.

	I can identify the features of plant and animal cells
I know the functions of the organelles
	Draw and label a plant cell including the cell organelles.

State the function of chloroplasts, ribosomes and mitochondria in relation to the survival of the whole plant.

Discuss what part of the plant cell gives us fibre in our diet and what function it plays in plants.

Examine onion skin cells under the light microscope. Stain with iodine for a clear image.


	Teacher questioning

Exam question plenary
	Microscopes
Onion

Slides

Cover slip

Iodine

Mounted needle

	4.1.1.3
	Students should be able to, when provided with appropriate information, explain how the structure of different types of cells relate to their function in a tissue, an organ or organ system, or the whole organism.

Cells may be specialised to carry out a particular function:

•
sperm cells, nerve cells and muscle cells in animals

root hair cells, xylem and phloem cells in plants.

	I can identify specialized cells
I can relate structure to function
	Draw and label the structure and function of different specialised cells.

Describe how the number of mitochondria might be different in different cells, depending on their function.

Examine slides of different specialised cells under the microscope. If slides are not available, there are many images online, eg:

Cell images
Microscope cells

	Teacher questioning

Exam question plenary
	powerpoint

	4.1.1.5
Microscopy
	An electron microscope has much higher magnification and resolving power than a light microscope. This means that it can be used to study cells in much finer detail. This has enabled biologists to see and understand many more sub-cellular structures.

Limited to the differences in magnification and resolution.

	I can prepare a slide

I can calculate magnification
	View projected images of various different cells:

The Cell: An Image Library
Ask pupils how big they are on the screen. Determine that cells are magnified so we can see them and that a scale is used.

Show various images with scale bars:

Red blood cells
Columnar epithelial cells
Plant cell
Nematode
Carry out calculations involving magnification, real size and image size using the formula:


	Teacher questioning

Exam question plenary
	powerpoint

	4.1.2.1
Chromosomes

	The nucleus of a cell contains chromosomes made of DNA molecules. Each chromosome carries a large number of genes. In body cells the chromosomes are normally found in pairs

	I can identify the number of chromosomes in body cells and sex cells
	Draw and label the structure of a chromosome.

State the number of chromosomes found in the nucleus of human somatic cells.

Pupils can match up the chromosomes for a human karyotype and number them to identify the correct number of pairs in a human.
	Teacher questioning

Exam question plenary
	powerpoint

	4.1.2.3
Stem cells
	A stem cell is an undifferentiated cell of an organism which is capable of giving rise to many more cells of the same type, and from which certain other cells can arise from differentiation.

Stem cells from human embryos and adult bone marrow can be cloned and made to differentiate into many different types of human cells.

Knowledge and understanding of stem cell techniques are not required.

Treatment with stem cells may be able to help conditions such as diabetes and paralysis.

In therapeutic cloning an embryo is produced with the same genes as the patient. Stem cells from the embryo are not rejected by the patient’s body so they may be used for medical treatment.

The use of stem cells has potential risks such as transfer of viral infection, and some people have ethical or religious objections.

	I can define the term “stem cell”
I understand why stem cells are used

I can debate the issues around using embryonic stem cells.
	Pupils can read newspaper articles about people who have had stem cell transplants:

The Guardian – First UK patient receives stem cell treatment to cure loss of vision


CTV News – Rare match: Historic sibling stem-cell transplant saves Quebec boy's life
Your4State – Middletown boy gets stem cell transplant, family brings awareness for rare neurological disease
Describe a stem cell and where they can be found.

State some uses of stem cells.

Divide the class into groups of different stakeholders:

· spinal cord injury patient

· stem cell researcher

· religious organisation

· a couple with leftover embryos from IVF.

Provide research materials for each group to come up with arguments about stem cell research from their viewpoint.

Present to class as part of a debate.

Pupils can watch excerpts of the film ‘My Sister’s Keeper’ (Scene 3, where the main character visits her lawyer to request medical emancipation: YouTube – My Sisters Keeper What Can I Do For You )
	Teacher questioning

Exam question plenary
	

	4.1.2.3

Stem cells in plants
	Stem cells from meristems in plants can be used to produce clones of plants quickly and economically.

•
Rare species can be cloned to protect from extinction.

Large numbers of identical crop plants with special features such as disease resistance
	I understand how plant clones are produced
	State that cloned plants are genetically identical to their parents.

Describe reasons for cloning plants.

Pupils can prepare cauliflower florets for cloning.
	Teacher questioning

Exam question plenary
	

	4.1.3.1
Diffusion
	A single-celled organism has a relatively large surface area to volume ratio. This allows sufficient transport of molecules into and out of the cell to meet the needs of the organism.

Students should be able to explain how the small intestine and lungs in mammals, gills in fish, and the roots and leaves in plants, are adapted for exchanging materials.

In multicellular organisms the smaller surface area to volume ratio means surfaces and organ systems are specialised for exchanging materials. This is to allow sufficient molecules to be transported into and out of cells for the organism’s needs. The effectiveness of an exchange surface is increased by:

•
having a large surface area

•
a membrane that is thin, to provide a short diffusion path

•
(in animals) having an efficient blood supply

(in animals, for gaseous exchange) being ventilated.
	I can define the term “diffusion”
I know where diffusion happens in plants and animals
	Label a diagram of a plant leaf and root to describe how the tissues and cells are adapted to increase the rate of diffusion of different substances into and out of a plant.

Label a diagram to show the surfaces of gas exchange in an alveolus.

Compare the structure of the lung to the gills of a fish. Describe the similarities and differences between them.

Label a diagram of the villi in the small intestine to show how substances can diffuse into the blood stream.

Describe and explain how all these organs are adapted to allow an increased rate of diffusion.

Pupils can investigate NaOH agar cubes with phenolphthalein indicator in HCl (either size of cube or concentration of acid) to demonstrate the difference between the surface area to volume ratio in unicellular and multicellular organism.

Demonstrate a fish gill to pupils (or pupils may complete a fish dissection using a mackerel or similar bony fish).
	Teacher questioning

Exam question plenary
	Potassium permanganate

	4.1.3.2
Osmosis
	Water may move across cell membranes via osmosis. Osmosis is the diffusion of water from a dilute solution to a concentrated solution through a partially permeable membrane.
	I can define the term “osmosis”
I understand where osmosis occurs in plants and animals
	Define osmosis.

Label diagrams to show the movement of water through partially permeable membranes.

Describe where osmosis takes place in plants and animals.

Compare raisins that have been left in distilled water and concentrated sugar solution.

Use a microscope to compare the vacuole sizes of onion skins that have had distilled water added to those with a salt solution.

Required practical 1: investigate the effect of salt or sugar solutions on plant tissue.
Pupils can investigate the change in mass of potato cores in different solutions.
	Teacher questioning

Exam question plenary
	Test tubes
Water

Sugar / salt

acales

	4.1.3.3
Active transport
	Active transport moves substances from a more dilute solution to a more concentrated solution (against a concentration gradient). This requires energy from respiration.

Students should be able to link the structure of a root hair cell to its function.

Active transport allows mineral ions to be absorbed into plant root hairs from very dilute solutions in the soil. Plants require ions for healthy growth. It also allows sugar molecules to be absorbed from lower concentrations in the gut into the blood which has a higher sugar concentration.

Sugar molecules are used for cell respiration

	I can define the term “active transport”
I understand where active transport occurs in plants
	Define active transport.

Define isotonic.

Label a diagram to show how a kidney dialysis machine works to keep blood concentrations level.

Describe why people drink isotonic drinks and high energy drinks in sport.

Compare the similarities and differences between diffusion, osmosis and active transport.

Pupils can investigate the isotonic point of potato cells, suing their results from the previous investigation.

Concentrations of solution should be made more precise around the point where there was little change.
	Teacher questioning

Exam question plenary
	powerpoint

	Reflection of unit: What went well? Even better if?
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