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Introduction.

The Head of Science wrote the Science Department Handbook in the academic year 2001/2002.  It was produced with help from all the members of the Department and was agreed by the Science Department on 6th September 2002.  Alterations were made at the beginning of September 2003 and it was submitted to the Headteacher on Monday 29th September 2003 and agreed by the Headteacher on                                        .  It will be reviewed annually by the Head of Science for minor alterations/updates and by the whole department every 3 years.

Staff

Mr M Long



Head of Science, Housemaster (Pole).

Mr A P Mulkerrins
Head of Biology, Deputy Head VI Form, Exam Officer.

Dr M B Murray


Head of Chemistry.

Mr C Lumb



Chemistry, Deputy Head.

Mr M Fry



Physics, Chemistry.

Mrs M Ridley



Biology.

Mrs C Woodward


Biology, Chemistry.

What is Science?

Science is the observation and study of how things work leading to the production of models/theories that can successfully describe the behaviour and predict behaviour under certain circumstances.  Science also includes the testing of its models/theories by experiment to see if they do accurately describe the way things work in reality.  Scientific theories are never proven – they just become more accepted as the experimental evidence to support them increases.

Most of the day to day science teaching at Mount St Mary’s is concerned with helping pupils to understand ‘accepted scientific theories’ or in teaching the skills and techniques needed for the experimental investigation required by science.  It is hoped however that pupils will gain some understanding as to what Science is really all about as they pass through the school and mature intellectually.  Science at Mount St Mary’s is taught by dividing its study into the three traditional disciplines of Biology, Chemistry and Physics.

Physics - the science dealing with the fundamental constituents of the universe, the forces they exert on one another, and the effects of these forces.

Chemistry - the study of the composition, structure, and properties of material substances, of the interactions between them, and of the effects on them of the addition or removal of energy in any of its several forms.
Biology - the study of living organisms at the molecular, cellular, and organismal levels and of the relationships between living organisms.
Science Department Aims

The Science Department aims to:

· Provide an excellent, enjoyable, broad and balanced science education for all pupils.

· Encourage pupils to become independent learners at a level suitable for their ability.

· Develop knowledge, skills and experience of scientific methods of in order to allow pupils to evaluate scientific issues in the real world.

· Allow pupils to explore the ethical, economic and environment implications of scientific discovery.

· Support the Ignation ethos of the school.

Principles of Teaching and Learning Science

The Science Department aims to give students opportunities to:

· Derive enjoyment and satisfaction from studying Science.

· Develop knowledge and understanding of scientific concepts and principles.

· Develop experimental and investigative abilities.

· Understand the nature of scientific ideas and activity and the basis for scientific claims.

· Understand some technological and environmental applications of science and to think about the economic, ethical and social implications of some of these applications.

· Provide opportunities to use and develop ICT skills.

· Work independently.

· Provide a suitable basis for higher education and/or employment.

Curriculum Summary

KS3

The Exploring Science Scheme is used.  This is a scheme that delivers the Science National Curriculum for KS3.  The schemes of work are stored in the downstairs office in the Science Department.

KS4

Grammar & Syntax pupils follow either the AQA Triple Award Separate Sciences Specifications or the AQA Dual Award Co-ordinated Science Specification (3462).  Selection is by pupil choice guided by staff advice & informed by the end of topic tests results achieved throughout Rudiments, Rudiments examination results and National Curriculum KS3 SAT results.  The possibility exists to move between courses throughout the course but changes from Dual to Triple are only recommended very early in the course.  Pupils considering scientific careers are encouraged to take Triple Award.

A common approach is used across the Department for GCSE coursework with the same help sheets for students used by all three Sciences.

The content of the specifications is delivered by specialist teachers in that area of science whenever possible.  The schemes of work for the separate science specifications and for the relevant sections of work within the dual award specification are the responsibility of the Head of Department.

Poetry Qualifying

Pupils are taught the key elements of the AQA Dual Award Co-ordinated Science Specification.  In one year the full specification cannot be taught.  Pupils sit either the dual award examinations or the single award examinations depending on their ability.

VI Form

Biology

Pupils follow the AQA Advanced Subsidiary GCE in Biology (5411) specification in Poetry.  In Rhetoric the AQA Advanced GCE Biology course (6411) is followed.  Module examinations may be taken in January and/or June of each year.  Practical field work is usually carried out in the summer term in Poetry.  Schemes of work are held by the HOD.

Chemistry

Pupils start with the AQA Advanced Subsidiary GCE in Chemistry specification (5421) in Poetry, with modular examinations first in January then in the summer.  In Rhetoric the AQA Advanced GCE Chemistry course (6421) is followed with examinations at the same sessions as the A/S course.  There is practical coursework in each year.  Schemes of work are in the Chemistry Department.

Physics

Pupils follow the Edexcel Advanced Subsidiary GCE in Physics specification (8540) (AS level) in Poetry and the Edexcel Advanced GCE in Physics specification (9540) (A level) in Rhetoric.  Module examinations can be taken in January and/or June of each year.

The schemes of work are stored in the downstairs office in the Science Department.

Strategies for Teaching Science

Setting/time Allocation

Pupils in Elements through to Syntax are taught in sets according to ability.   In KS3 pupils’ entrance test information is used initially for setting in Upper Elements.  Test and exam results are then used to make informed decisions about set changes.  In KS4 pupils’ KS3 SATs levels and internal examination results are used for setting purposes initially for dual award pupils.  Test and exam results are then used to make informed decisions about set changes.

During KS3 pupils receive 2 periods per science per week.

During KS4 pupils following Dual award receive 3 periods per science per week and those following Triple award 4 periods per science per week

Pupils following the PQ course have 3 periods per science per week.

All AS science courses have 8 periods per week and A2 courses 9 periods per week.

Teaching Methods

It is important that a variety of teaching methods and learning strategies be used as appropriate to the age, abilities and aptitude of the pupils.   Pupils must be engaged in a variety of activities to cater for their wide range of individual learning styles.  These activities include - answering questions, note taking, group work, practical work, investigations, teacher demonstrations, research (including the use of ICT), presentations (including the use of ICT), role play, problem solving, audio visual presentations, data logging and the use of spreadsheets for mathematical modelling.

Classroom Management and Sanctions

All Science Department staff follow the school behaviour and discipline Policy as outlined in the School Staff Handbook.  A wide range of rewards and sanctions should be used in order to maintain good classroom discipline and a sensible attitude to study.  Rewards include – use of appropriate positive written comments, oral comments, merits and reports to tutors, Heads of School and/or parents regarding positive achievements.  Sanctions include – repeating work, Science Department detentions, reporting problems to tutors, Heads of School and/or parents, school detentions, subject report and full report.  The last three sanctions are organised in conjunction with the relevant Heads of School.

The following paragraphs are designed to help members of the Science Department use appropriate and common sanctions for problems with written work.

Poor effort on written work whether classwork or homework should be dealt with by explaining why you are unhappy with the work and outlining the improvement that is required.  Work showing a very poor effort should be completed, corrected or redone and handed in for remarking.  If the pupil makes unsatisfactory effort on two or more occasions they should be put into Science Department Detention.  This should be recorded in the pupil’s exercise book, the pupil’s student planner and on the Science Department Detention sheet.  The counting of unsatisfactory effort should be ‘reset’ half-termly in the Christmas term and termly in the other terms.  Persistent failure to make satisfactory effort should be reported to the HOD.

If a pupil hands work in late this should be recorded in the pupil’s exercise book and in the teachers mark book and a warning issued that further late work will result in a detention.  If a pupil hands work in late on two or more occasions then they should be given a Science Department Detention.  This should be recorded in the pupils exercise book, the pupil’s student planner and on the Science Department Detention sheet.  The counting of lates should be ‘reset’ half-termly in the Christmas term and termly in the other terms.  Persistent failure to hand work in on time should be reported to the HOD.

Use of ICT - Information and Communication Technology in Science

Information and computer technology is used in science for several reasons

(i) to add diversity and stimulation to the delivery of the curriculum content.

(ii) to give children experience of information technology in a scientific context.

(iii) to give children experience of using computers in measurement and control of experimental science.

(iv) to provide another way of delivering resources for active learning throughout school science.

(v) to improve administration within the Science Department.

Computers are used in the following areas;

(a) administration
production of teaching materials.


organisation of schemes of work.


preparing and monitoring budgets.


analysis of results and recording tracking data for pupils.

(b) student use
measurement of practical experiments


analysis of results and mathematical modelling of results


animations, simulations, quizzes, revision programmes


using databases, Cd Rom encyclopaedias, self-learning packages


research and the production of topic work, essays and presentations.

Written Work

The wide range of activities in Science make it possible for a wide range of written work to take place.  It is therefore acceptable and perhaps advantages for pupils to answer some questions with short answers or one word answers and not necessarily in full sentences.  Any work answered in this way must have a means for the pupils and teacher to access the questions easily for example if the questions are taken from a textbook a page reference must be used.  Teachers must ensure that pupils do have opportunities to write in full sentences and the range of activities that could enable this include note taking, experiment/investigation write ups, notes on demonstrations, essays, comprehensions and presentations.

Differentiation: Exceptionally able pupils and pupils with special educational needs

Weak pupils are supported through the provision of differentiated resources, extra help in lessons, extra help outside lesson time, provision of learning support in class when this is available and by science based work in learning support lessons.

More able pupils are supported through the provision of differentiated resources and are encouraged to attempt extra work within the lesson context.  Project work is also useful for stretching the more able.

Cross-curricular Links

These are outlined in the work schemes and/or specifications.

Contributions to Literacy and Numeracy

These are outlined in the work schemes and /or specifications.

Equal Opportunities

Pupils are treated as individuals and the Science Department tries to make sure that all pupils are given opportunities to learn and be intellectually challenged at the appropriate level.

Homework Policy

The amount and timing of homework follows school policy.  The Science Department uses a wide range of activities for homework.  This is to support the many different concepts and skills that the pupils need to understand/acquire as well trying to cater for as many different learning styles as possible.  Homework tasks include questions from books/work sheets, reading and/or note taking, planning investigations, data analysis, drawing conclusions, evaluating, research, production of presentations, revision and work from past examination questions.

Assessment and Marking Policy

Marking

The departmental marking policy has the following aims;

i)To accurately reflect the current level of attainment of the student.

ii)To adopt a commonality of approach across all science groups irrespective of ability.

iii)To provide diagnostic information in a format that is easily understandable to students, staff and parents in order that appropriate learning strategies can be formulated.

iv)To motivate and reward students.

The following approaches should be used throughout the department;

(i) Regular marking of students' work is essential.  All marks given for pupils work should be recorded by the member of staff in their mark books at the time of marking.  Late work should be marked as such in staff mark books as well as in the pupils exercise books.

(ii) Major scientific errors and omissions should be highlighted.  Spelling should be corrected in line with school policy and grammatical corrections will vary, depending upon the student's (and teacher’s!) ability.  Grossly untidy and careless work should be drawn to the attention of the pupil and appropriate efforts made to rectify this.

(iii) Comments should generally be positive and encouraging but underachievement should not pass without comment.  Comments should be made with aim (iv) above in mind.

(iv) Student's work should be awarded by a mark out of 10 or other suitable quantitative mark (%s etc) that reflects the attainment of the work related to the rest of the teaching group.

(v) Unsatisfactory or incomplete work should be completed, corrected or redone and handed in for remarking (see Classroom Management and Sanctions).

Assessment, Recording and Reporting

It is important that assessment data is used to set targets for pupils, monitor progress and give feedback.

KS3

National Curriculum KS2 SAT levels are used to generate target grades on entry in Elements in line with the school policy.  These target grades can then be monitored and adjusted in the light of information from tests and exams carried out during KS3.  Feedback is given by regular marking, analysis of test/examination answers and in school reports.

KS4

National Curriculum KS3 SAT levels along with teacher experience of GCSE grade criteria are used to generate target grades for the first half term reports in KS4.  These target grades can then be monitored and adjusted in the light of information from tests and examinations carried out during KS4.  Feedback is given by regular marking, analysis of test/examination answers and in school reports.

VI Form

ALIS is used to provide initial target grades in Poetry.  These target grades can then be monitored and adjusted in the light of information from tests, mock examinations and public modular examinations carried out during the sixth form.  Feedback is given by regular marking, analysis of test/examination answers and in school reports.

Each teacher is responsible for implementing the above policies and for recording assessment data (i.e.  ATE grades, results of school and external exams) for all the sets that they teach.  The Head of Science is responsible for the tracking data across all the sciences for Dual Award GCSE sets.  The Heads of the separate Sciences are responsible for keeping all other tracking data for their respective departments.

Role of HODs and Delegated Responsibilities within Science

Responsibilities as members of teaching staff and where appropriate HODs are as outlined in the school handbook.  The following section outlines the additional responsibilities within Science.

Mr M Long
Co-ordination with heads of Biology and Chemistry.

Dr M B Murray

Health and Safety Issues.

Mrs C Woodward

Student teacher mentor.

Departmental Meetings and Staff Training

The Science Department holds at least one meeting per half term.  Minutes are taken and distributed by the Head of Science.  Staff training is carried out depending on the requirements as specified in the Science, Biology, Chemistry and Physics Department Development plans.  It is often done in house.

Extra-Curricular Activities

The Science Department uses a variety of extra-curricular activities to stimulate and maintain pupils’ interest in Science.  Examples include pupil and parent ‘egg race’ evenings, trips to lectures, competitions and quizzes.  These are in addition to trips organised to enrich and support the curriculum.

Health and Safety Issues

Risk Assessments

Teachers should carry out Risk assessments for any activity or lesson related to school.  In meeting the requirement to carry out risk assessments teachers should refer to the general assessments for substances and experiments used in schools that can be found in existing authoritative texts (e.g.  Topics in Safety published by the Association for Science Education (ASE) and Hazcards produced by the Consortium of Local Education Authorities for the Provision of Science Services (CLEAPSS), Safety in Science Education - DfEE 1996)

Each assessment must be valid for the circumstances under which an activity, experiment or demonstration is carried.  Consideration should therefore be given to the nature of the operation, the calibre and experience of the staff and pupils undertaking it and the precautions to be taken.  Where there is no general assessment available the information on labels and product data sheets, which manufacturers and suppliers must provide, may serve to identify the hazard.  Professional judgment must then be used, in the circumstances of use to make the risk assessment.  Where there is doubt, e.g. when considering the use of non-listed substances or more original project work, specific assessment should be undertaken.  CLEAPSS provides an excellent service for this for its members.

Although it is not always necessary to record the risk assessments that are made it would be good practice to record specific risk assessments for activities that are not standard or not covered by the sort of texts referred to earlier.  (Further reference may be made to COSHH assessments: a step by step guide to assessment and the skills needed for it published by The Stationery Office.)

Laboratory Safety Policy

Students are required to learn laboratory rules and, at all times, act in a way which shows consideration and thought for their own and others safety.

General Rules

1) Pupils are not allowed to enter a laboratory unless a member of staff is present.

2) Laboratories should be locked when a member of staff is not present.

3) Pupils should not touch any laboratory equipment unless given permission by a member of staff.

4) Excellent behaviour is required of all pupils at all times when in the laboratory.

5) Eating and drinking are not allowed in the laboratory.

6) Any particular hazards in an experiment should have pupils' attention drawn to them - in written form if possible e.g. hot apparatus in heating experiments.

7) Any potentially hazardous apparatus in the laboratory should be clearly labelled and steps taken to keep pupils away from it e.g. safety screens.

8) Staff should ensure that experiments and demonstrations are tested for possible risk and a written risk assessment made either in their lesson plan, teachers planner or elsewhere if there is any reasonable risk.

9) Pupils doing practical investigations should be encouraged to include where relevant comments on safety in their investigations and, in any case should submit their investigation plans for vetting before starting their experiments.

Emergency Procedures

1) Fire exits are located at the front and rear of each laboratory.

2) Fire extinguishers, fire blankets and fire buckets are located near the whiteboard in each laboratory.  Staff are expected to be familiar with the use of these in tackling small fires.

3) Gas and electrical cut-off switches are located in each laboratory.  These should be labelled and periodically pointed out to pupils.

4) First Aid kits are located in each laboratory.  These are periodically checked and restocked by the School Matron.

Experimental Safety

Hazards in the Science Laboratory fall into 7 main categories;

1. Chemical

2. Electrical

3. Laser light

4. Mechanical

5. Microbiological

6. Radiological

7. Thermal

Chemical

1) Staff should try to find a non-hazardous alternative to any chemical used in Science if possible.

2) Staff should consult the COSHH list if they believe a chemical to be hazardous and follow the advice given.

3) Generally, any pupils using hazardous chemicals should be supervised, wear eye protection, lab coats and gloves if necessary and should be in a well ventilated environment.  Chemicals should be labelled with the appropriate hazard symbol and the relevant HAZCARD should be available.

Electrical

1) A complete inventory of electrical equipment is being made and should be complete by the end of 2002.  Equipment not inventoried will be inventoried as it is used.

2) A rolling program of inspection is being put in place in accordance with guidelines in HSE GS23 (Electricity at Work 1989).  Inspections of commonly used equipment will take place termly and less commonly used equipment yearly.

3) Lower School pupil experiments will be limited to a maximum of 12 V dc and 5 V ac.  Sixth form pupils can use higher voltages with suitable instruction and supervision.  Pupils should be given instruction in using the apparatus before beginning the experiment.  This instruction can be in written form backed up by teacher advice/demonstration.

4) Demonstrations will be limited to 50 V (except where current is extremely low e.g. Van der Graaff Generator/thermionic effects) and should be performed by competent staff only.  Pupils should be kept at a safe distance and the apparatus clearly labelled as hazardous.

Laser Light

1) To be used by staff only.  Demonstrations must be set up in advance and care taken to ensure that the beam does not enter pupils eyes and no reflections occur from laboratory equipment, furnishings etc.

Microbiological

1) Accepted laboratory procedures are followed, the appropriate information is held by the Laboratory Technician.

Mechanical

1) Mechanical apparatus should be visually checked by staff before use.

2) If there is a danger of injury to eyes, goggles must be worn.  Any danger of trapped fingers etc. should be pointed out to pupils in advance.

3) Any mechanics experiments or demonstrations should either be performed with forces and speeds that are unlikely to cause injury or it should be ensured that all staff and pupils are adequately protected by goggles, screens or removal to a safe distance.

Radiological

Radiological Protection Supervisor (RPS) - Mr. G. Powell

Radiological Protection Advisor (RPA) - Dr. D. Sykes

1) All radioactive sources are stored in a locked metal cupboard in the prep. room.  Access by staff only.  Any loss or spillage should be reported to the RPS and RPA immediately.  Sources should not leave the department without the permission of the RPS.

2) Demonstrations only for Middle and Lower School pupils.  Sources should be kept at least 1m from pupils and not pointed directly at pupils.  Sources should have warning signs when in the laboratory and be replaced in storage cupboard immediately after use.

3) VI Form pupils are allowed to use sealed sources with activities of less than 370 kBq under supervision and with appropriate training.

4) All staff handling radioactive sources should use tongs and disposable gloves and wash hands immediately afterwards.  Spillages should be contained by wiping up with absorbent material using plastic gloves, placed in a plastic bag and disposed of through normal waste disposal channels.

5) Non-radioactive simulations/videos/computer software should be used as an alternative if considered appropriate.

6) Use of ultraviolet sources should be limited to staff or Upper School pupils under supervision or Lower School pupils under very close supervision.

7) Radioactive materials should may only be disposed of after consultation with the RPA.

Thermal

1) Pupils conducting heating experiments should wear eye protection and ensure hair and clothing cannot fall into the bunsen flame.  They should be encouraged to test all apparatus for heat before attempting to move it and should be trained in safe laboratory practice.  This also applies to electrical experiments where components can become hot.

2) Staff should ensure pupils do not heat sealed objects where there is a possibility of a mechanical explosion.

Security Policy

1) All Laboratories must be locked when no members of staff (technicians or teaching staff) are present.

2) The laptop computers will be kept in a locked cupboard in the downstairs technician area overnight.  All doors must be locked at the end of the day and the last staff member to leave must set the alarm and lock the outside door.

3) Each morning the laptops will be set up in room 30 by a technician and locked away at the end of the day by a technician, the Head of Science or a member of Science Department staff if they are using them during the last period.

4) If the laptops are to be used in another classroom they must be booked with the technicians who will be responsible for delivering them and returning them to room 30 or the computer cupboard.  In the event of the technicians not being available to put the computers away it will be the responsibility of the member of staff who has used them to ensure they are returned to room 30 or the computer cupboard.

5) Each computer will be marked with ‘Mount St. Mary’s Science Department’ and a unique identifying number in indelible pen.

6) The teacher’s laptop will be the responsibility of the Head of Science and should be booked through him.  It will be kept in the computer cupboard or if taken home overnight by a member of staff should be stored as securely as possible within their home.

Spiritual & Moral Development

Outlined below is the contribution made by the Science Department towards the student's Spiritual and Moral Development.

General Behaviour

Students are required to behave safely and sensibly in the laboratory to the mutual benefit of all.

Awareness of Self and Others

Students are encouraged to present their own opinions and ideas and ,in turn, listen carefully to the ideas and opinions of others.  Working in groups for practical or other activities helps students to develop the skills and sensitivities needed for effective teamwork.

Self-evaluation

Through practical investigations, students are encouraged to examine their performance critically and use this constructively.  Regular reports and feedback from staff help students to monitor and comment on their own progress.

Awareness of others and the environment

It is an inbuilt feature in all our science courses that students should study , comment and be able to make informed decisions on the environmental implications of many areas of science and technology.

Awareness of the ethical and spiritual implications of science

Students study the ethics of scientific progress e.g. nuclear power, genetic engineering, creation of the Universe.
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