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Share Multi Academy Trust
Curriculum Planning Template
	Subject:
	Applied Science 
	Year:12
	
	Ability: All
	


Link to specification: Cambridge Technicals - Applied Science - OCR
	Term / Date(s)
	Half Term 1 (Sep – Oct Half Term)
	Half-term 2 (Oct Half Term to Xmas)
	Half-term 3 (Xmas to Feb)
	Half-term 4 (Feb to Easter)
	Half-term 5 (Easter to May)
	Half-term 6 (May to July)

	Topic 
	Unit 1 - Science Fundamentals  
	Unit 1 - Science Fundamentals  
	Unit 2 – Laboratory techniques 
Unit 18 – Microbiology
	Unit 2 – Laboratory techniques 
Unit 18 – Microbiology
	Unit 2 – Laboratory techniques 
Unit 18 – Microbiology
	Unit 2 – Laboratory techniques 
Unit 18 – Microbiology

	Topic overview

Pupils will learn…

	Pupils will improve on knowledge acquired at GCSE to gain an understanding of how the basic building blocks (atoms and cells) are made, form larger structures and interact. 
	Students will now use apply their understanding to learn about more complex structures and systems e.g. how atoms of carbon form polymers or how electrons are charge carriers. 
	Students will learn about lab safety and how to carry out practical’s safely and to a high degree of accuracy. These skills will be required for their Unit 18 coursework which is requires students to engage in microbiology procedures. 
	Students will carry out a range of practical’s which contain a variety of hazards found in the pervious half-term. This includes light microscopes which will be used to identify microorganisms in Unit 18.
	Students will now learn the theory of more complex techniques found in a university setting such as AES and Ion chromatography. Likewise, Unit 18 then goes on to look at microorganisms in a wider setting such as uses in GM crops and food production. 
	The study of complex techniques is continued as students now investigate aseptic technique and link this to their cell cultures in Unit 18. 

	Components
(Substantive knowledge)

	Knowledge and skills from GCSE will be developed to a higher complexity to allow students to access some of the abstract elements of the course. Students will use their understanding of atomic notation but will now use more complex symbols such as A (mass number) and Z (atomic number). This will help them make links between sub-atomic particles to trends observed in the periodic table. This will then be expanded to calculating the atomic radius of an element where previously they would have learnt trends they can now calculate them experimentally. Once the students understand trends in size and reactivity they can begin to study the bonds between different element e.g. ionic and covalent. These knowledge and skills will then link to more abstract examples like dative bonding. 
In terms of biology students use their basic understanding of cell organelles to identify new and more complex organelles. 
	Now students have identified the organelles within cells they will look at tissues (multiple cells together) and how the different types are related to their function. 
Students will also build upon prior knowledge of structure and bonding to understand functional groups and how a combination of elements arranged in the same way can give rise to similar properties like cells above. The reactivity and properties of these functional groups are explored which leads to students gaining an understanding of polymer (addition reactions) which then leads to more complex reactions such as radical substitution and elimination. 
Students will then link the idea of charge to conductivity as students will later use this knowledge to understand techniques like gel electrophoresis later in the year. A basic understanding of conductivity allows students to further explore circuits and how certain factors have an effect (Resistance / series / parallel). 
	Students will have gained knowledge of organelles, cells, tissues and larger biomolecules such as polysaccharides. Students will build upon these knowledge and skills by looking at ways to identify them in a laboratory setting using safe practise and proper equipment. One particular example will be amino acids; where students will draw upon knowledge from unit 1 to identify the functional groups as well as their uses in the body as well as how to identify them using TLC. Students will also use their knowledge and skills from Unit 1 and naming cells to help them identify and describe the role of several key pathogens. These knowledge and skills will be used to research their uses in industry, in particular the uses in GM crops.  
	Students will now be able to carry out basic separation techniques linking biological molecules such as DNA and amino acids – students will also have learnt about other molecules / ions that play a larger and important role in the body (metal ions). Due to their charge and character they require a different set of techniques and as such students will now explore these more complex and abstract techniques, firstly looking at quantitative techniques such as titration before moving on to simple qualitative techniques like flame tests. 
Knowledge and skills from Unit 1 and 2 are transferred over to Unit 18 where students will now use knowledge such as pH from learning about titrations and link it to conditions required for cell growth. Likewise, students can use knowledge of common reactions and to help them understand the fermentation process which they learn about this half-term. 
	Students will build upon the knowledge and skills from the previous half-term where they will now start to look at more abstract and complex techniques; such as ion chromatography. Likewise, students will also gain knowledge and skills of chemical techniques and how combining techniques is more favourable / better for identification purposes.  

During the microbiology Unit students will have learnt about the use of microorganisms in GM crops as well as basic food production – students will now look at the effect of antimicrobials or antibiotics on microorganisms. This will require students to link knowledge and skills from Unit 1 (Protein synthesis) to topics studied in this half-term like antimicrobial resistance (AMR).  
	Students will have now combined their knowledge and skills of previous topics to explore more abstract techniques used in industry. For example students will have learn about metal ions and their role in the body, which then allows students to learn about how to identify them. Which in turn leads to issues around accuracy and identification of flame colour. Students will build on this knowledge and now look at Ion chromatography and flame emission spectroscopy which are much more sensitive and reliable. 

Likewise, in Unit 18 students have been identifying microorganisms, using knowledge and skills gained in Unit 1, they then go on to explore their uses both in the body and in industry. This culminates in the students leaning about aseptic technique, which provides students with the knowledge and skills to carry out a microbiology practical for use in Unit 18. 

	What pupils should already know
(prior learning components)
	Students will bring with them a strong understanding of basic cell structure from GCSE. Likewise, students should have strong understanding of atomic structure including basic approaches to electronic structure. In addition to the theory students should be confident in their lab practise and be able to identify basic hazards and work safely and confidently during a practical – this will include a good understanding of lab apparatus.  
	Students will have prior learning that links to both the biological and chemical aspect of this term. E.g. Structure and bonding – how atoms combine to make larger structures such as diamond and graphite. In terms of biology students will have learn about organisation and a limited number of specialised cells which will form the foundation of discussion this half-term. 
	Students will need to have learnt about amino acids and the structure of DNA from Unit 1 before learning about chromatography as TLC and more complex separation techniques such as Gel Electrophoresis.
In addition, students will need a firm understanding of cell organelles to help them label and categorise the pathogens found at the start of this topic. 
	Students will need to be competent at constructing a risk assessment for a range of practical’s which span over two topics. This will include an understanding of glassware, how to prepare a standard solution, the importance of calibration. Students should also be able to identify the key pathogens in this topic. 
	Students should be able to describe the importance of microorganisms and the role they place in industrial processes as well as the structure of amino acids linking to DNA and protein synthesis. Students should also have a strong understanding of common quantitative and qualitative techniques such as TLC and titration.
	Students should understand the difference between the terms qualitative and quantitative so they can distinguish between the different techniques as well as flame tests and the colours produced during this experiment; In addition, students will need to understand the importance of pathogens and their uses in industry to help them understand the importance of aseptic technique. 

	Disciplinary knowledge and working scientifically

	How to classify a cell
Make accurate and precise measurements linked to cells as well as calculating magnification. 
Nuclear notation and accompanying calculations e.g. radius.  
Understanding and application of the periodic table to identify properties of a elements.
How to represent questions and balance them, as well as deduce products from common reactions found in this Unit. 
	Students will use complex nomenclature to name a series of compounds. Complete with both skeletal and displayed formula. Construct word equations, and further this with balanced symbol equations. In other areas of the course students will continue with these skills to be able to draw accurate and precise diagrams of cells using proper scales.
Understand how to use a calculation triangle to calculate an unknown. 
Identify the units of a calculation when given he units of the other values. 
	Safe working in a laboratory 
Construct a risk assessment 
Make a standard dilution 
Understand the correct way to report findings accurately and precisely 
Follow written procedures for a number of practical’s

	Construct diagrams / label diagrams of complex cells. 
Set up and use a microscopes 
Use magnification calculations to identify image size and actual size
Record observations accurately to determine the identify of an unknown 
Carry out basic flame test 
Carry out chemical tests safely with minimal instruction / intervention. 
	Research and reference findings 
Report writing and good organisation 
Recording data sufficiently and to the correct dp / sig fig


	Carry out aseptic technique 
Write methods that are accurate and allow the procedure to be carried out


	The importance of disciplinary knowledge and working scientifically
	[image: ]‘Hands On Minds On’ is our SHC Science strategy to keep working scientifically in the forefront of student and staff minds. This is an approach to practical's whereby students are required to:
· Engage with the practical on a more meaningful level
· Make predictions and equipment choices
· Analyse results to develop a conclusion
· Develop their ability to work scientifically over time.
· Develop Disciplinary knowledge over time.
Our curriculum plans encourage the development of knowledge and understanding in Science through many opportunities for working scientifically. Working scientifically is the sum of all the activities that scientists do. This disciplinary knowledge is woven into our curriculum plans in order to support with how students learn and remember the substantive knowledge.
As well as required practicals, disciplinary knowledge is built into our curriculum plan components over time through the development of skills such as experimental skills, analysis and evaluation.

	Key vocabulary pupil will know and learn


	Proton
Neutron 
Electron 
Isotope 
Group
Period 
Ionic bond 
Covalent bond 
Membrane 
Cell
Nucleus 
Cytoplasm 
Mitochondria 
Golgi apparatus 
Lysosome
Endoplasmic reticulum 
Ribosome 
	Mixture 
Alloy
Anions 
Cations 
Delocalised 
Epithelial 
Muscle 
Nerve 
Bone 
Alkane 
Alkene 
Alkyne 
Aldehyde
Ketone
Carboxylic acid 
Ester 
Polymer 
Monomer 
Isomer 
	Protein 
Amino acid 
Peptide
Lipid 
Enzyme 
Transcription 
Translation 

	Oxidation state 
Transition metal 
Slide
Stage 
Focus 

	Melting 
Sublimation 
Boiling 
Stress 
Strain 

	Resistance 
Current 
Potential difference 
Insulator 
Conductor 
Charge 
Voltage 


	Assessment activities
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks

Introductory assessment during the first two weeks based on a range of fundamental knowledge and skills from GCSE (biology, chemistry and physics).

KAT 1 Synoptic assessment on content learn so far. 
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks

Mock paper on Unit 1 – Science fundamentals in preparation for the upcoming external examinations. 
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks

External examination on Unit 1 – Science fundamentals 
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks

Mock assessment on Unit 1 – Science fundamentals in preparation for the upcoming Unit 1 resit. 
	Diagnostic assessment every lesson. A minimum of one homework booklet per half term to incorporate 3 homework pieces (definitions tests, key piece and differentiated improvement tasks to be marked). 

S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science\8. Homeworks

Likewise, at least one key piece to be completed, marked and improved every 7 lessons or each half-term. 

S:\Science\JRI 2022-23\21. Marking and Feedback\Key Piece Marking Tasks

External Unit 1 – Science fundamentals resit examination. 


	Resources available
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science
	S:\Science\JRI 2022-23\4. Resources A-Level\Applied Science

	Notes

Why this topic is important…


	Students are required to have a strong foundation is all aspects of science in order to advance to more complex and abstract areas of science. Science fundamentals ensures all students develop the knowledge and skills to be successful in future topics. E.g. it is important to understand how to classify a cell and use magnification calculations before applying this to a practical based setting in Unit 18 later on in the course.  
	Students will require a larger, more complex understanding of the ways cells and atoms combine to make larger structures – this is fundamental to any understanding of either chemistry and biology, and should they expand their learning to further academic study they will need to be fluent in this in order to progress. 
	 A fundamental understanding of all building blocks and structure now allows students to discover their uses! This promotes interest in many fields of science and is important for future career choicer and aspirations. 
	Analytical techniques make up a huge part of science and as such students will need to develop a mastery of these techniques where possible. Key techniques such as light microscopes, extraction, titration and chromatography are all vital skills that need to be learnt in order to progress in science. 
	Many of the techniques learnt in the previous half term can now be applied to theoretical settings. Student will need to be able to analyse data and form conclusions or plan further experiments. 
	Physics is introduced at this juncture of the course but it no less important – students will use their fundamental knowledge of atomic structure, structure and bonding and link it to electricity, resistance and uses such as cells. 
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