St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 10 (Biology)

This is the plan for the taught curriculum during achievement period: Assessment Period 2 (November-March)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Plant structure and organisation’, ‘Photosynthesis’, ‘Respiration’ and ‘Metabolism’.
Students are taught the topics so that they can gain a full understanding of the core principles of Biology and enable them to achieve their full potential at GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
Plant structure and reproduction
- Students should recall that plants have adaptations to disperse seeds using wind, water or animals. Plants reproduce sexually to produce seeds, which are formed following fertilisation in the Ovary.

Plant structure and reproduction
-Students should recall that plants and algae do not eat, but use energy from light, together with carbon dioxide and water to make glucose (food) through photosynthesis. They either use the glucose as an energy source, to build new tissue, or store it for later use. Plants have specially-adapted organs that allow them to obtain resources needed for photosynthesis.

Respiration
- Students should recall that respiration is a series of chemical reactions, in cells, that breaks down glucose to provide energy and form new molecules. Most living things use aerobic respiration but switch to anaerobic respiration, which provides less energy, when oxygen is unavailable.

Practical Skills Covered in KS3
- Students should have seen plants in the lab on a macro and microscopic level
-Working with equations
-Drawing tables and graphs


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students are covering these topics as it allows them to recall and retrieve lots of knowledge from the previous ones, for instance they are able to review plants as a whole, after reviewing the organisation of animals. They can apply that to plants and recall the structure of a plant cell. Furthermore, they can then move onto photosynthesis which allows them to draw more connections between the knowledge, for example palisade cells are where photosynthesis happens and the epidermal layer on leaves is where transpiration occurs.

These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 10 as it forms the basis of their scientific understanding moving forward into year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Treating disease with antibiotics and Monoclonal antibodies (Separate Biology only)
- Students should be able to describe how monoclonal antibodies are produced. Monoclonal antibodies are produced from a single clone of cells. The antibodies are specific to one binding site on one protein antigen and so are able to target a specific chemical or specific cells in the body. They are produced by stimulating mouse lymphocytes to make a particular antibody. The lymphocytes are combined with a particular kind of tumour cell to make a cell called a hybridoma cell. The hybridoma cell can both divide and make the antibody. Single hybridoma cells are cloned to produce many identical cells that all produce the same antibody. A large amount of the antibody can be collected and purified.
-Students should be able to describe some of the ways in which monoclonal antibodies can be used. Some examples include: for diagnosis such as in pregnancy tests, in laboratories to measure the levels of hormones and other chemicals in blood, or to detect pathogens, in research to locate or identify specific molecules in a cell or tissue by binding to them with a fluorescent dye and to treat some diseases: for cancer the monoclonal antibody can be bound to a radioactive substance, a toxic drug or a chemical which stops cells growing and dividing. It delivers the substance to the cancer cells without harming other cells in the body.

Anticipated Gaps
- Students will not have encountered this before, but they have encountered antibodies and will be able to recall this to help them. In addition to this using lots of ways to look at this, models and analogies should be used to help students to gain the knowledge. Looking at past exam questions will also be important.

Plant diseases and defenses (Separate only)
- 4.3.3.1 Detection and identification of plant diseases
Content Key opportunities for
skills development
(HT only) Plant diseases can be detected by:
•• stunted growth
•• spots on leaves
•• areas of decay (rot)
•• growths
•• malformed stems or leaves
•• discolouration
•• the presence of pests.
(HT only) Identification can be made by:
•• reference to a gardening manual or website
•• taking infected plants to a laboratory to identify the pathogen
•• using testing kits that contain monoclonal antibodies.
WS 1.4
The everyday application
of scientific knowledge to
detect and identify plant
disease.
Plants can be infected by a range of viral, bacterial and fungal
pathogens as well as by insects.
Knowledge of plant diseases is restricted to tobacco mosaic virus as a
viral disease, black spot as a fungal disease and aphids as insects.
Plants can be damaged by a range of ion deficiency conditions:
•• stunted growth caused by nitrate deficiency
•• chlorosis caused by magnesium deficiency.
Knowledge of ions is limited to nitrate ions needed for protein synthesis
and therefore growth, and magnesium ions needed to make chlorophyll.

4.3.3.2 Plant defence responses
Content Key opportunities for
skills development
Students should be able to describe physical and chemical plant
defence responses.
Physical defence responses to resist invasion of microorganisms.
•• Cellulose cell walls.
•• Tough waxy cuticle on leaves.
•• Layers of dead cells around stems (bark on trees) which fall off.
Chemical plant defence responses.
•• Antibacterial chemicals.
•• Poisons to deter herbivores.
Mechanical adaptations.
•• Thorns and hairs deter animals.
•• Leaves which droop or curl when touched.
•• Mimicry to trick animals.

Anticipated Gaps
- Students will have a good understanding of many aspects of plants and will be able to associate many concepts such as the adaptations of plant structure to prevent infection/being eaten. Using real life examples, galleries and images will help.


Plant structure and photosynthesis
- 4.4.1 Photosynthesis
4.4.1.1 Photosynthetic reaction
Content Key opportunities for
skills development
Photosynthesis is represented by the equation:
carbon dioxide + water
light
glucose + oxygen
Students should recognise the chemical symbols:
CO2, H2O, O2 and C6H12O6.
Students should be able to describe photosynthesis as an endothermic
reaction in which energy is transferred from the environment to the
chloroplasts by light.

4.4.1.2 Rate of photosynthesis
Content Key opportunities for
skills development
Students should be able to explain the effects of temperature, light
intensity, carbon dioxide concentration, and the amount of chlorophyll
on the rate of photosynthesis.
Students should be able to:
•• measure and calculate rates of photosynthesis
•• extract and interpret graphs of photosynthesis rate involving one
limiting factor
•• plot and draw appropriate graphs selecting appropriate scale for axes
•• translate information between graphical and numeric form.
MS 3d
Solve simple algebraic
equations.
MS 1a, 1c, 2c, 4a, 4c
(HT only) These factors interact and any one of them may be the factor
that limits photosynthesis.
(HT only) Students should be able to explain graphs of photosynthesis
rate involving two or three factors and decide which is the limiting factor.
(HT only) Students should understand and use inverse proportion – the
inverse square law and light intensity in the context of photosynthesis.
(HT only) Limiting factors are important in the economics of
enhancing the conditions in greenhouses to gain the maximum rate of
photosynthesis while still maintaining profit.
MS 3a, 3d
(HT only) WS 1.4
Use data to relate limiting
factors to the cost
effectiveness of adding
heat, light or carbon
dioxide to greenhouses.
Required practical activity 6: investigate the effect of light intensity on the rate of photosynthesis
using an aquatic organism such as pondweed.
AT skills covered by this practical activity: AT 1, 2, 3, 4 and 5.
This practical activity also provides opportunities to develop WS and MS. Details of all skills are given in
Key opportunities for skills development.
4.4.1.3 Uses of glucose from photosynthesis
Content Key opportunities for
skills development
The glucose produced in photosynthesis may be:
•• used for respiration
•• converted into insoluble starch for storage
•• used to produce fat or oil for storage
•• used to produce cellulose, which strengthens the cell wall
•• used to produce amino acids for protein synthesis.
To produce proteins, plants also use nitrate ions that are absorbed from
the soil.

Anticipated Gaps
- Students have covered this in detail as a foundation in KS3, they should be able to apply this next level through careful retrieval of their existing knowledge and sing practicals, students should be able to add this to their schema.


Respiration
- 4.4.2 Respiration
4.4.2.1 Aerobic and anaerobic respiration
Content Key opportunities for
skills development
Students should be able to describe cellular respiration as an
exothermic reaction which is continuously occurring in living cells.
The energy transferred supplies all the energy needed for living
processes.
Respiration in cells can take place aerobically (using oxygen) or
anaerobically (without oxygen), to transfer energy.
Students should be able to compare the processes of aerobic and
anaerobic respiration with regard to the need for oxygen, the differing
products and the relative amounts of energy transferred.
Organisms need energy for:
•• chemical reactions to build larger molecules
•• movement
•• keeping warm.
Aerobic respiration is represented by the equation:
glucose + oxygen carbon dioxide + water
Students should recognise the chemical symbols:
C6H12O6, O2, CO2 and H2O.
Anaerobic respiration in muscles is represented by the equation:
glucose lactic acid
As the oxidation of glucose is incomplete in anaerobic respiration much
less energy is transferred than in aerobic respiration.
Anaerobic respiration in plant and yeast cells is represented by the
equation:
glucose ethanol + carbon dioxide
Anaerobic respiration in yeast cells is called fermentation and has
economic importance in the manufacture of bread and alcoholic drinks.

Anticipated Gaps
- See photosynthesis above

Response to exercise and metabolism
4.4.2.2 Response to exercise
Content Key opportunities for
skills development
During exercise the human body reacts to the increased demand for
energy.
The heart rate, breathing rate and breath volume increase during
exercise to supply the muscles with more oxygenated blood.
If insufficient oxygen is supplied anaerobic respiration takes place in
muscles. The incomplete oxidation of glucose causes a build up of
lactic acid and creates an oxygen debt. During long periods of vigorous
activity muscles become fatigued and stop contracting efficiently.
AT 1, 3, 4
Investigations into the
effect of exercise on the
body.
(HT only) Blood flowing through the muscles transports the lactic acid
to the liver where it is converted back into glucose. Oxygen debt is the
amount of extra oxygen the body needs after exercise to react with the
accumulated lactic acid and remove it from the cells.
4.4.2.3 Metabolism
Content Key opportunities for
skills development
Students should be able to explain the importance of sugars, amino
acids, fatty acids and glycerol in the synthesis and breakdown of
carbohydrates, proteins and lipids.
Metabolism is the sum of all the reactions in a cell or the body.
The energy transferred by respiration in cells is used by the organism
for the continual enzyme controlled processes of metabolism that
synthesise new molecules.
Metabolism includes:
•• conversion of glucose to starch, glycogen and cellulose
•• the formation of lipid molecules from a molecule of glycerol and three
molecules of fatty acids
•• the use of glucose and nitrate ions to form amino acids which in turn
are used to synthesise proteins
•• respiration
•• breakdown of excess proteins to form urea for excretion.
All of these aspects are covered in more detail in the relevant
specification section but are linked together here.

Anticipated Gaps
- Students will be able to connect this to respiration and allows for good opportunities for recall and retrieval of this as well. Students will have lots of real-life experiences to relate this to and it can easily be demonstrated in the classroom.



	New key terminology students will be taught during this topic/unit

	 Meristem tissue: Plant tissues containing undifferentiated stem cells. Metabolism: All of the chemical reactions occurring in an organism.
Organs: Aggregations of tissues performing specific functions. 
Organ systems: Groups of organs that work together to form organisms 
Palisade mesophyll: A tissue found in plant leaves that is specialised to carry out photosynthesis. 
Phloem: A transport tissue found in plants which is specialised to transport sugars from source to sink. 
Spongy mesophyll: A tissue found in plant leaves that is specialised for gas exchange. 
Tissue: A group of cells with a similar structure and function. 
Translocation: The movement of food molecules through the phloem tissue. 
Transpiration: The process of water evaporating from a plant. 
Xylem: A transport tissue in plants which is specialised to transport water and dissolved minerals from the roots of the plant to the leaves.
Inverse proportion: A relationship between two values where as one value increases, the other value decreases at the same rate. 
Inverse square law: As the distance from a light source increases, the light intensity is inversely proportional to the distance squared 
Limiting factor: A factor that limits the rate of a reaction when there is not enough of it. Metabolism: The sum of all the reactions in a cell or the body. 
Photosynthesis: An endothermic reaction in which energy is transferred from the environment to the chloroplasts by light.
Aerobic respiration: A form of respiration that uses oxygen to release energy from molecules like glucose 
Anaerobic respiration: A form of respiration that releases energy from molecules like glucose without using oxygen
Cellular respiration: An exothermic reaction which is continuously occurring in living cells. 
Oxygen debt: The amount of extra oxygen the body needs after exercise to react with the accumulated lactic acid and remove it from the cells.


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.






