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MYP Science at TISA

Welcome to the Science Department at TISA.  During your time in Science we hope that you will not only enjoy your lessons, but gain useful knowledge and skills in the process.  Achieving in science is also about working hard and pushing your own limits.  If at anytime you are struggling with the material or assessments, please ensure you seek help from your teacher, we are here to help you understand and to learn.

This handbook was designed to give you the information we feel will make your Science studies more rewarding and productive.  Please take time to read through the handbook and we hope you will keep referring to it throughout your time in the MYP Science programme.

Goals of the TISA Science Programme

To prepare students for an academically rigorous programme of further Science study at tertiary level, such as the IB Diploma, whilst promoting the MYP fundamental concepts of intercultural awareness, communication and holistic education

What to bring to each Science lesson
Pen, Pencil, Rubber, Calculator, Ruler, Notebook and Science folder.

TISA Science Text Books

M1: 

Spotlight Science 7.  Nelson Thornes.

M2: 

Spotlight Science 8.  Nelson Thornes.

M3: 

Spotlight Science 9.  Nelson Thornes.
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M3 Science Overview 2009 – 10
	Grade
	Unit title
	AOI focus
	Unit question

	M3

Term 1


	Pollution [25]
Energy [26]

Elements, Mixtures & Compounds [27]

	Environments

Environments

Human Ingenuity
	What can we do to reduce pollution in our environments?

How is energy transferred and used?
What are things made of?

	M3

Term 2


	The Active Body [28]

Health [30]

Using forces [31]


	HSE

HSE

Human Ingenuity


	How does my body function?
How can I lead a healthy lifestyle?
Why are astronauts weightless in space?


	M3

Term 3


	Variation [33]
Chemical reactions [34]
Electricity & Magnetism [35]


	HSE

Human Ingenuity

Human Ingenuity
	How can we explain the variation in life forms?
What is the role of chemists in society?
How have we made use of magnetism?


Science Criteria

The objectives of any MYP subject and of the personal project state the specific targets set for learning in the subject. They define what the learner will be able to do, or do better, as a result of studying the subject.  The objectives of sciences listed below are final objectives and they describe what students should be able to do by the end of the course. These objectives have a direct correspondence with the final assessment criteria, A–F (see “Sciences assessment criteria”).
A One world

This objective refers to enabling students to understand the interdependence between science and society. Students should be aware of the global dimension of science, as a universal activity with consequences for our lives and subject to social, economic, political, environmental, cultural and ethical factors.

B Communication in science

This objective refers to enabling students to develop their communication skills in science. Students should be able to understand scientific information, such as data, ideas, arguments and investigations, and communicate it using appropriate scientific language in a variety of communication modes and formats as appropriate.

C Knowledge and understanding of science

This objective refers to enabling students to understand the main ideas and concepts of science and to apply them to solve problems in familiar and unfamiliar situations. Students are expected to develop critical and reflective thinking and judge the credibility of scientific information when this is presented to them.

D Scientific inquiry

This objective refers to enabling students to develop scientific inquiry skills to design and carry out scientific investigations.

E Processing data

This objective refers to enabling students to record, organize and process data. Students should be able to collect and transform data by numerical calculations into diagrammatic form. Students should be able to analyse and interpret data and explain appropriate conclusions.

F Attitudes in science

This objective goes beyond science and refers to encouraging attitudes and dispositions that will contribute to students’ development as caring and responsible individuals and members of society. This objective is set in the context of the science class but will pervade other subjects and life outside school. It includes notions of safety and responsibility when working in science as well as respect for and collaboration with others and their shared environment.

MYP Science Assessment at TISA

There are no formal externally-set examinations within the MYP. Students will be assessed using a criterion-referenced approach and will not be assessed against other students.  Assessment needs to reflect achievement against the defined criteria for Science.

Continuous assessment is an integral part of teaching and learning, and will be both formative and summative to identify strengths and weaknesses. The MYP places Approaches To Learning at the core of the curriculum; therefore some forms of process assessment will focus less on the result or product itself than on the thought processes leading to the desired outcome.

Assessment tasks and activities will be varied and may include planning investigations, developing experimental techniques, analysis of data, written lab reports, research projects, oral presentations and tests. 

Assessment in M3
The six Science criteria are assessed using the following M3 rubric that students are encouraged to refer to whenever they undertake an assessment task.
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	Level of Achievement
	CRITERION A:  ONE WORLD

	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  describe and explain ways in which science is applied and used to solve local and global problems.



	3 – 4
	3 – 4
	(  give examples of science and scientific applications and discuss some of their positive and/or negative effects on people, societies and the environment.

 

	5 – 6
	5 – 6
	(  describe and explain how science and technology depend on each other for the development of knowledge and technological applications. 
(  understand that science is part of the world they live in by describing how science and its applications are affected and/or influenced by some of the following factors: social, economic, political, environmental, cultural, ethical.



	Level of Achievement
	CRITERION B:  COMMUNICATION



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  understand and use scientific language relevant to the units of work covered


	3 – 4
	3 – 4
	(  provide scientific information using appropriate modes of communication oral, written, visual representation (formulae, graphs, tables, diagrams) consistent with the level of complexity of the units of work covered.

(  present and communicate scientific information in formats (such as laboratory reports, experimental accounts, explanations, essays, expositions, audio-visual presentations etc.) appropriate to the work covered, and acknowledge sources


	5 – 6
	5 – 6
	(  demonstrate honesty when handling data and information, and acknowledging sources
(  use where appropriate information and communication technology applications (World Wide Web, data loggers, databases, spreadsheets and/or software for plotting graphs) to access, process and communicate scientific information.



	Level of Achievement
	CRITERION C:  SCIENTIFIC KNOWLEDGE AND CONCEPTS



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  recognize and recall scientific information relevant to the units of work covered 
(  explain and apply scientific information to solve problems in familiar and, with guidance, in unfamiliar situations


	3 – 4
	3 – 4
	(  analyse simple scientific information by identifying basic components, relationships and patterns, both in experimental data and ideas

	5 – 6
	5 – 6
	(  discuss scientific information from different sources (Internet, newspaper articles, television, scientific texts and publications) and comment on its credibility.



	Level of Achievement
	CRITERION D:  SCIENTIFIC ENQUIRY



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  recognize and attempt to articulate the problem or research question to be tested by a scientific investigation 
(  formulate a simple hypothesis and explain it using a logical reasoning and their knowledge of sciences (“If I do this, then that will happen because..”)



	3 – 4
	3 – 4
	(  design scientific investigations that include variables and controls that are identified; identify materials/equipment needed; describe a method to be followed; suggest the data to be collected 

	5 – 6
	5 – 6
	(  comment on the method and the accuracy and/or precision of the results 
(   suggest improvements to the method.


	Level of Achievement
	CRITERION E:  PROCESSING DATA



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  collect and record data using appropriate units of measurement


	3 – 4
	3 – 4
	(  organize and transform data into numerical and diagrammatic forms, including mathematical calculations and visual representation (tables, graphs and charts) 
(  present data in a variety of ways using appropriate communication modes (oral, written and visual representation, and use of technologies) and conventions (units of measurement)

	5 – 6
	5 – 6
	(  analyse and interpret data by identifying trends, patterns and relationships 

(  draw conclusions supported by explanations that are consistent with the analysis of the data.



	Level of Achievement
	CRITERION F:  PERFORMANCE IN EXPERIMENTS



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  carry out scientific investigations using materials and techniques safely and skilfully 

	3 – 4
	3 – 4
	(  work effectively as members of a team, collaborating, acknowledging and supporting others as well as ensuring a safe working environment


	5 – 6
	5 – 6
	(  show respect for themselves and others, and deal responsibly with the living and non-living environment. 



	Level of Achievement
	CRITERION E:  PROCESSING DATA



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  collects and records data using appropriate units of measurement.


	3 – 4
	3 – 4
	(  organizes and transforms data into simple numerical and/or diagrammatic forms, including mathematical calculations and/or visual representations (tables, graphs and charts).

(  presents data in a variety of ways using appropriate communication modes (oral, written and visual representation, and use of technologies) and conventions (units of measurement) 



	5 – 6
	5 – 6
	(  interprets data by identifying trends, patterns and relationships.

(  draws appropriate conclusions based on the data.


	Level of Achievement
	CRITERION F:  PERFORMANCE IN EXPERIMENTS



	Student
	Teacher
	Descriptor

	0
	0
	The student has not reached a standard described by any of the descriptors given below.  

	1 – 2
	1 – 2
	(  carries out scientific investigations, with guidance, using materials and techniques safely and skillfully.



	3 – 4
	3 – 4
	(  works effectively as members of a team, by being guided into collaborating, acknowledging and supporting others as well as ensuring a safe working environment.



	5 – 6
	5 – 6
	(  shows respect for themselves and others, and deal responsibly with the living and non-living environment.


MYP Science Report Grades 

The individual assessed pieces of work are graded on a 1 to 6 scale.  The sustained grade for each criteria is then added together and converted into an overall subject grade that is based on a 1 to 7 scale (not 6).  The table below shows the relationship between summed assessment grades and final reported grade.
	Report Card Grade
	Total of marks from the 6 criteria on report

	1
	0-5

	2
	6-10

	3
	11-17

	4
	18-23

	5
	24-28

	6
	29-32

	7
	33-36


The descriptor for each grade is given on the next page:

	GRADE
	DESCRIPTOR

	Grade 1
(Very poor)
	Minimal achievement in terms of the objectives.

	Grade 2
(Poor)
	Very limited achievement against all the objectives. The student has difficulty in understanding the required knowledge and skills, and is unable to apply them fully in normal situations, even with support.

	Grade 3
(Mediocre)
	Limited achievement against most of the objectives, or clear difficulties in some areas. The student demonstrates a limited understanding of the required knowledge and skills and is only able to apply them fully in normal situations with support.

	Grade 4
(Satisfactory)
	A good general understanding of the required knowledge and skills, and the ability to apply them effectively in normal situations. There is occasional evidence of the skills of analysis, synthesis and evaluation.

	Grade 5
(Good)
	A consistent and thorough understanding of the required knowledge and skills, and the ability to apply them in a variety of situations. The student generally shows evidence of analysis, synthesis and evaluation where appropriate and occasionally demonstrates originality and insight.

	Grade 6
(Very good)
	A consistent and thorough understanding of the required knowledge and skills, and the ability to apply them in a wide variety of situations. There is consistent evidence of analysis, synthesis and evaluation where appropriate. The student generally demonstrates originality and insight.

	Grade 7
(Excellent)
	A consistent and thorough understanding of the required knowledge and skills, and the ability to apply them almost faultlessly in a wide variety of situations. There is consistent evidence of analysis, synthesis and evaluation where appropriate. The student consistently demonstrates originality and insight and always produces work of high quality.


Descriptor for the report grade

Introduction to the areas of interaction
The areas of interaction provide the MYP with its unique core. Teaching Science through these contexts allows teaching and learning to focus on attitudes, values and skills.
Approaches to learning (ATL) represents general and subject-specific learning skills that the student will develop and apply during the programme and beyond. The focus of this area is on teaching students how to learn and on helping students find out about themselves as learners so that they can develop learning skills.
Community and service considers how a student engages with his or her immediate family, classmates and friends in the outside world as a member of these communities. Through effective planning and teaching, students can learn about their place within communities and be motivated to act in a new context.
Health and social education delves into the range of human issues that exists in human societies, such as social structures, relationships and health. The area can be used by students to find out how these issues affect societies, communities and individuals, including students themselves. Through the area of health and social education, students can identify and develop skills that will enable them to function as effective members of societies, as well as learning about how they are changing and how to make informed decisions that may relate to their welfare.
Environments considers how humans interact with the world at large and the parts we play in our environments. It extends into areas beyond human issues and asks students to examine the interrelationships of different environments. This area can lead students to consider both their immediate classroom environments and global environments.
Human ingenuity (formerly homo faber) deals with the way in which human minds have influenced the world, for example, the way we are, think, interact with each other, create, find solutions to and cause problems, transform ideas and rationalize thought. It also considers the consequences of human thought and action. In the final year of the programme students are engaged in the personal project. This personal project will

reflect the efficacy of the integration of the areas of interaction in the school. Through the project students should be able to demonstrate ATL skills learned through the programme while focusing research and project development around at least one other area of interaction.

ATL Coverage

Helping students to learn is the ultimate goal of all schools. Through approaches to

learning (ATL), schools provide students with the tools to enable them to take

responsibility for their own learning. This involves articulating, organizing and teaching

the skills, attitudes and practices that students require to become successful learners. 
Approaches to learning goes beyond study skills. It also includes the skills listed below.
Organizational skills, study practices and attitudes towards work
Collaborative skills
Communication
Information literacy
Reflection
Problem solving and thinking skills
Subject-specific and interdisciplinary conceptual understanding
The Science department at TISA has mapped the above ATL skills through M1 to M5 in 3 strands:
ESTABLISHING
M1
DEVELOPING     
M2-3
EXTENDING    
 M4-5

The ATL skills are shown on the next few pages.
Organisation skills, study practices and attitudes towards work

	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Organize materials
	· Bring correct resources & equipment to class

· Organise materials (Science notebook, homework diary)
	· Manage own materials and resources
	· Be responsible & independent

	Organize own work
	· Record information accurately
	· Record information systematically
	· Take notes

· Be systematic 

	Manage Time
	· Be punctual

· Use the homework diary

· Hand in assignments on due dates
	· Plan ahead for ALL homework.

· Estimate time required for Science assessments.
	· Make & keep appointments

· Schedule priorities

· Meet deadlines

	Manage Assignments
	· Decide what needs to be done.

· Complete homework on time
	· Identify study priorities

· Use Science criteria rubrics to focus effort
	· Break down Science assignment into tasks

· Apply a process to achieve results

	Engage With Learning
	· Work independently

· Pay attention in class

· Follow instructions

· Appreciate knowing
	· Show initiative

· Give constructive feedback

· Adhere to task specifications

· Question, support, or challenge ideas
	· Take responsible risks

· Initiate & maintain inquiry

· Accept & give constructive feedback

· Create new ideas

	Approach tasks
	· Understand what the task is asking.

· Be aware of safety issues & procedures & act safely
	· Persist through difficulties

· Explain safety procedures 

· Apply the Scientific method to a problem.
	· Discuss information and ideas

· Use Scientific method confidently

· Demonstrate safety procedures

	Present work
	· Present work clearly & confidently
	· Explain work product & process

· Strive for accuracy in measurement
	· Present organised & accurate work

· Evaluate process with precision & confidence


Collaborative skills

	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Accept others
	· Invite & accept other people’s ideas

· Respect others 

· Identify ways to listen with understanding & kindness
	· Ask others for their ideas

· Use strategies to understand & empathise with others
	· Use others’ ideas critically & appropriately

· Evaluate own understandings of others’ ideas

	Help others
	· Cooperate with others  
· Be aware of other people’s safety 
· Help others with their work
	· Participate in practical work

· Care about the safety of others

· Help others to improve
	· Encourage others

· Contribute to safety 

· Demonstrate safety procedures to others

· Take part in groups

	Face Challenges
	· Talk about different ideas & choose best options
	· Work as a team member on investigations. 
	· Resolve conflict 

· Achieve goals 

· Use teamwork to achieve goals 

· Accept group decisions

· Develop alternatives

	Work In Groups
	· Direct others & follow directions

· Contribute to discussions

· Work with all group members

· Identify others’ strengths & weaknesses
	· Work effectively to achieve results 
· Take the lead

· Work with all members of the  group

· Use team-mates’ strengths and make up for their weaknesses
	· Delegate responsibilities

· Support group members taking the lead 

· Cope with difficulties  

· Cope with uncooperative, unreliable or unhelpful group members

· Inspire others


Communication
	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Be Literate
	· Identify scientific words

· Able to spell correctly basic scientific terms

· Understand information from various sources
	· Able to spell correctly most scientific terms

· Identify important ideas in science texts

· Identify what is confusing in texts

· Interpret complex  sources of information
	· Able to spell correctly all scientific terms

· Interpret a wide range of content-specific & technical language 



	Learn With Others
	· Respond to teachers’ questions

· Ask for help in class 
· Listen to others

· Follow peers’ instructions 

· Ask questions 
· Give constructive feedback
	· Ask for help outside of class time if  needed

· Participate in discussions 
· Give reasonable feedback to others
	· Initiate discussions

· Negotiate goals, limitations, & concerns with peers & supervisor.



	Use Media
	· Use Word and PowerPoint as presentation resources
	· Use a variety of software and technology in science presentations


	· Use appropriate media in presentations 

	Be Informed
	· Find ideas & information from different sources
	· Connect sets of different ideas

· Read widely in a variety of formats
	· Synthesise different sets of ideas & information

· Critically evaluate ideas & information 

	Inform Others
	· Draw & label diagrams & graphs appropriately

· Write a simple lab report

· Formulate a simple hypothesis

· Direct others
	· Present relevant scientific information clearly

· formulates a testable hypothesis as part of a lab report.
· Provide a reasoned opinion to others


	· Present scientific  information in appropriate form.

· Support central arguments

· Keep teacher informed of working process




Information literacy
	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Access information
	· Understand the TISA library catalogue system

· Use the library to find information

· Use the Internet for research

· Use a scientific dictionary
	· Choose relevant information from larger bodies of text, graphs, & tables

· Research information independently

· Use the most appropriate information source for research and investigation
	· Seek appropriate resources

· Use online catalogues.

· Use a variety of relevant sources

· Identify opportunities for primary research

· Construct scientific surveys 

	Select and Organize Information
	· Choose useful information

· Identify main ideas


	· Organise / group key ideas when taking notes 

· Use relevant information & resources
	· Make connections among a variety of resources

· Use primary & secondary research

· Evaluate relevance & validity  

· Identify point of view, bias, and weaknesses

· Make inferences 

	Be Honest
	· Identify other’s work and ideas

· Use bibliography to reference websites and books

· Write information in own words
	· Include a bibliography

· Paraphrase information 

· Use citing & footnote referencing for text, interview and graphic/photo sources

· Understand plagiarism and intellectual property 
	· Use MLA referencing when quoting interview, field research, database, and media sources 

· Respect the concepts of plagiarism and intellectual property

· Avoid the misuse of others’ ideas 




Reflection
	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Be Self Aware


	· Be aware of own strengths & weaknesses

· Understand the value of self analysis/ criticism

· Identify learning styles
	· Use reflection to evaluate achievement of goals

· Reflect on learning preferences to strengthen different abilities 

· Analyse a situation

· Be self-critical in a positive fashion
	· Collect & submit evidence of own ATL

· Explore beyond  own learning styles & preferences

· Adapt to learning situations & requirements

· Seek & appreciate criticism

· Use self-analysis

	Improve Ideas & Work


	· Use criteria rubrics to assess peers & self

· Describe & evaluate work processes

· Describe own study targets

· Choose ways to achieve targets
	· Update science folder

· Use reflection as a tool to expand ideas 

· Use reflection to refine work processes

· Break areas for improvement down into specific identifiable actions

· Use self & peer assessment to improve work 

· 
	· Evaluate science folder effectiveness

· Use reflection to help others’ improvement

· Reflect at each stage of the learning process

· Combine reflection and analysis to identify specific ways to improve


Problem solving and thinking skills
	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Apply Past Knowledge 
	· Form and justify own opinion

· Refer to previous experiences

· Make analogies
	· Use previous experience to make comparisons & predictions
	· Form reasoned opinions

· Create questions and problems from different perspectives

· Draw logical conclusions from evidence

	Generate Ideas
	· Identify a different  point of view

· Estimate, speculate, & predict based on information or logic
	· Look for multiple points of view, different perspectives

· Use a variety of thinking strategies to approach tasks and understand & solve problems
· Use creative thinking strategies & critical thinking tools to develop original ideas


	· Make predictions and justify them

· Combine critical & creative thinking strategies

· Consider different perspectives

· Synthesize ideas to create new ones



	Organise Ideas
	· Arrange & categorize information and ideas
	· Use planning & outlining strategies 
	· Evaluate a planning & outlining strategy (personal project in Science?) 

	Inquire 
	· define the purpose of an investigation.


	· Defines the purpose of the experiment, and provides an explanation/prediction using some scientific language.
	· Defines the purpose of the experiment, formulates a testable hypothesis and explains the hypothesis using scientific reasoning.

	Pose Problems
	· Identify real world problems
	· Understand causes, effects, solutions, & consequences in real world problems
	· Apply & evaluate solution to a real world problem (personal project)

· Use deduction to solve problems

· Evaluate real world solutions
· 


Interdisciplinary conceptual understanding
	
	ESTABLISHING  M1
	DEVELOPING M2-3
	EXTENDING M4-5

	Make Connections
	· Recognise similar contexts

· Use ideas and skills taught in one subject, in another subject
	· Apply knowledge & understanding from one subject to another

· Use techniques & strategies taught in one subject in others

· Understand the relationships between common processes in different subjects
	· Use knowledge across subjects to create products  or solutions 

· Understand interdisciplinary tasks

· Apply skills and knowledge to unfamiliar situations

	Connect The AOIs
	· Connect ideas & experiences with the AOIs
	· Use AOI perspectives to organise learning
	· Use the AOIs to structure & evaluate Science projects. (Personal Project?)

	Appreciate Culture
	· Recognise the role of Scientists from other countries.
· Appreciate the environmental issues in different countries.
· 
	· Appreciate the reason for environmental issues in different countries.
	· Be able to contrast and compare many different scientific issues in relation to culture. 


Science Homework
Homework is important. It gives you an opportunity, away from the lesson, to practise what you have learnt and see if you really understand it. Doing your homework to the best of your ability will definitely improve your grade in Science.  The TISA homework policy specifies the following amount of time that students should spend on homework in EACH subject:

	Classes 
	 Minutes per day (total)
	Minutes per subject per week

	M1–M3
	60 - 90
	80

	M4-M5
	90-120
	90

	IB1-IB2
	120+
	130


Every week, part of your homework is to review your notes. This involves reading through them carefully, checking that you understand them, making summaries of the key points and highlighting areas (problems) that you need to ask about. This is in addition to any homework that the teacher may have specifically written on the board.

Ensure that you have copied down the homework task correctly from the board and that you know when it is due in.

If in doubt ASK!

Start your homework the same day. This will give you time should it not be as straightforward as you thought. Your teacher will have allowed time between setting the homework and it being due in so that you have time to sort out any problems.

If you do not understand how to tackle the homework

a) Show some initiative - read your notes and/or read a textbook. The homework is designed to get you to think.

b) If you are still unsure of how to do it ask your teacher. If it is a quick matter then you can come at any time. If you need a lot of help then you should make an appointment to see your teacher at a mutually convenient time.

c) You must see your teacher, even if only briefly, before the next lesson.

Standard of work - what we expect.
We expect you to try your best.

Everyone is at a different standard. You will not get a bad report for not being able to do something but you will if you do not even try.
'Trying' means:

· Spending some time attempting it. 

· Reading your notes and text-books.

· Seeking help if you cannot do it.

· Using the guidance you have been given. This includes the Guidance Notes and the feedback comments that you get on homework.

The "How to Answer Questions in Science" that follows, uses specific examples of questions to illustrate how these guidelines apply. You should follow these guidelines as closely as possible.

All your homework should be to the best of your ability and must be handed in on the date due. If for some reason (other than you haven't tried) you cannot hand in your homework, you must ask your parents to write a note in your homework diary.
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HOW TO ANSWER QUESTIONS IN SCIENCE 

General

1. Get into the habit of slowing yourself down and reading the questions carefully.  There is very often a subtle twist in the question which you will probably miss if you rush.

2. Just as you are given time in a language oral exam to prepare phrases and vocabulary, you should give yourself time, before putting pen to paper, to recall relevant facts, definitions and formulae.

3. If you can't start on a question at this stage, move on and come back to it later.

Questions asking for a written answer or description

These questions are testing your recall of science principles and your ability to apply them, often to new situations. They also test your ability to use the language of science precisely.
Approach

a) Look at the number of marks allocated. This is generally an indication of how many separate points they are looking for.

b) Answer in short concise sentences or better still, list your points. This way you are less tempted to waffle. Do, however, give sufficient detail. One word answers are often not enough.

c) Use labelled diagrams wherever possible to describe or illustrate a point.  This is perfectly acceptable and often preferable to long-winded written answers.

d) Be precise.

e) Use the appropriate scientific term e.g. calling a solenoid a "curly-wurly thing" is not going to impress an examiner.

f) Know your definitions e.g. mass and weight are NOT the same thing; atomic number and mass number are different; respiration is not breathing.

g) Know your laws e.g. It is much simpler to state "By the law of conservation of energy’ than waffle on about it.

Accuracy is important. That is why we spend so much time correcting you on the above.

Common words that you will meet in Science Investigations and Questions

	Analyse
	Interpret data to reach conclusions.

	Annotate
	Add brief notes to a diagram, drawing or graph.

	Apply
	Use an idea, equation, principle, theory or law in a new situation.

	Calculate
	Find an answer using mathematical methods.  Show the working unless instructed not to do so.

	Compare
	Give an account of similarities and differences between two (or more) items, referring to both (all) of them throughout.  Comparisons can be given using a table.

	Construct
	Draw, using the data provided.

	Define
	Give the precise meaning of a word or phrase as concisely as possible.

	Describe
	Give a detailed account, including all the relevant information.

	Design
	Produce a plan or model.

	Determine
	Find the only possible answer.

	Distinguish
	Describe the differences between two or more items.

	Draw
	Represent by means of pencil lines.  Add labels unless told not to do so.

	Estimate
	Find an approximate value for an unknown quantity, based on the information provided and scientific knowledge.

	Evaluate
	Comment on the accuracy and suggest improvements.

	Explain
	Give a clear account including causes and reasons.

	Identify
	Find an answer from a number of possibilities.

	List
	Give a sequence of names or other brief answers.

	Measure
	Find a quantity and state it using a number and SI unit.

	Outline
	Give a brief account or summary, including essential information only.

	Predict
	Give an expected result.

	State
	Give a specific name or other brief answer.

	Suggest
	Give your ideas.


Numerical Questions

Here we are looking for evidence of:

1) Logical progression of thought.

2) Ability to select the correct formula and rearrange it.

3) Ability to convert units e.g. g to kg; N/m2 to N/cm2; J to kJ and to use the units correctly.

4) Ability to handle large and small numbers efficiently and significant figures sensibly.  

Approach to answering numerical questions

a) Read the question carefully.  

b) Draw a diagram. This is essential. It allows you to see the problem. You may need to re-sketch the diagram for different parts of the question.

c) Pull out the quantities from the question and write them down as they appear with their units.

d) Convert the units e.g. cm/s to m/s, if necessary, so that they are compatible.

e) Choose a formula which connects the quantities you have and that will lead to the answer. Write it down in its usual form. e.g. F = ma

f) If necessary, rearrange the formula e.g. m = F/a, to give the quantity you wish to find, (the subject), on the left-hand side.

g) Now put in the quantities. Don't put the units in as well as this will confuse.

h) Arrange your work vertically
m  =  F / a

Formula


i.e. only one = sign per line
m  =  20 / 4

Working


m  =  5kg


Answer / Unit

i) At some stage in answering the question you will need to state your reasoning e.g. ‘By Newton's 2nd Law'

j) Single underline subsidiary answers to indicate the end of a stage in your writing. Double underline your final answer.

k) UNITS: Check you have included them in all subsidiary and final answers.

l) Similarly
     No. of moles  =  grams



RAM



No. of moles  =    36


12


No. of moles   =   3 moles

m) Check your working. Have you rearranged the formula correctly. Have you converted the units before entering them. Does the figure you have calculated seem reasonable. Estimate what the answer should be in your head. If your work is set out well it should be easy for you to check and for your teacher to follow.

If you are thorough in your approach to answering questions and you adopt a step by step approach, you will make far fewer mistakes.

Remember: a large proportion of the marks are awarded for working out. If you have set out your work correctly, you will still get these marks even if the final answer is wrong.

Initially you will find this approach takes a little longer BUT you will make fewer mistakes and it does get quicker.

[image: image55.wmf]
MLA Referencing

Students need to also remember that in Science as in all TISA subjects, we use the MLA referencing system.  This is of particular importance in writing One World Essays (Criteria A) and in any Criteria B (communication) assessments.

Parents who wish to receive a copy of how to cite sources using the MLA Referencing System can contact the Science Coordinator who will email the document to any interested parent.

Rules for students during Science lessons
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1. You must not enter a laboratory unless instructed to do so by a teacher. 

2. You must not do anything with equipment or materials unless told to do so by a teacher. Always listen to instructions. Always follow instructions. This will prevent accidents.

3. Keep benches and floors clear of bags and coats.

4. You must wear eye protection when told to do so. You must keep it on until told to take it off when all practical work including clearing away is finished.

5. When instructed to use a Bunsen burner, make sure that hair, ties, headscarves etc. are tied back or tucked in to keep them well away from the flame. Close the air-hole when not in use so that the yellow flame can be seen.

6. Be careful when heating and use small amounts. Do not point test tubes at yourself or others. Never look directly down a test tube.

7. When working with liquids, always stand up, never sit. Then you can move out of the way quickly if there is a spill. 

8. Never eat or drink in the laboratory. Never taste anything or put anything in your mouth when in the laboratory. This includes sweets, fingers and pencils which might have picked up poisonous chemicals from the bench. If you get something in your mouth spit it out at once and wash your mouth out with lots of water.

9. If any chemicals get on your hands or any other part of the body, wash them off. Wash your hands after work with chemicals or with animal or vegetable matter.

10. Put waste solids in the right bin, never in the sink.

11. Report any accident to the teacher at once. This includes chemicals in the mouth, the eyes or on the skin. Also report any burns or cuts. If you get burnt wash the affected part at once with lots of water.

12. Report breakages to the teacher. Always put broken glass in the glass bin.

13. Keep your bench clean and tidy. Wipe up small splashes with a damp cloth.

NEVER sit on a Science bench, there may be chemical residue on it.
The Standard Laboratory Report
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Laboratory write ups tend to vary from one educational establishment to the other, but a general pattern is found by comparing different laboratory reports, generally the expected format is one of:

Title, Date and name of experimenter:  This needs no explanation.

Aim:  This section should define the purpose of the investigation
Hypothesis:  formulate a testable hypothesis and explain the hypothesis using scientific reasoning.
Apparatus:  Usually a list of apparatus and a schematic showing how the apparatus fits together.

Method:  identifies the relevant variables (dependent, independent, control) and explains how to manipulate them.
Results:  Typically the results are given in a table and then as a graph where appropriate.

Conclusion:  Put here what it is you have found.  This may just be a statement of a numerical value, or a simple statement that relates your results to your hypothesis. 
Evaluation:  evaluate the method commenting on its reliability and/or validity, suggesting improvements to the method and making suggestions for further inquiry when relevant.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

Reliability: Refers to measurement of the data. This depends upon the selection of the measuring instrument, the precision and accuracy of the measurements, errors associated with the measurement, the size of the sample, the sampling techniques used, the number of readings.

Validity: Refers to the success of the method at measuring what the investigator wishes to measure. This includes factors such as the choice of the measuring instrument and whether this measures what it is supposed to measure, the conditions of the experiment, and variable manipulation (fair testing).

You are not constrained to use this format but it is one which has become familiar to many experimentalists as it does follow a logical path.  Whatever format you prefer to use, make sure it can be followed easily by somebody who is not conversant with your work!

The MYP assessment criteria matched here is criterion D ‘Scientific enquiry’ 

Drawing Apparatus
	Apparatus
	Name
	Diagram
	What it is used for
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	Test tube
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	Storing or mixing solids and liquids
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	Boiling tube
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	Heating solids and liquids
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	Beaker
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	Holding liquids or solids
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	Conical flask (i.e. cone-shaped)
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	Holding and mixing liquids 
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	Measuring cylinder
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	Measuring volumes of liquid
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	Tripod
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	Supporting apparatus during heating by Bunsen burner
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	Gauze
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	Supporting a beaker or flask and spreading the heat from the flame
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	Bunsen burner
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	Heating things
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	Evaporating dish


	
[image: image19]
	Evaporating the water from a solution
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	Funnel
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	Directing poured liquids
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	Rubber bung with a hole
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	The hole is so that a tube or thermometer can be put into the liquid without any gases escaping


Electrical Circuit Symbols
The Following Circuit symbols are required for MYP Physics

	Wires and connections

	 Component 
	 Circuit Symbol 
	Function of Component

	Wire
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	To pass current very easily from one part of a circuit to another.

	Wires joined
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	A 'blob' should be drawn where wires are connected (joined), but it is sometimes omitted. Wires connected at 'crossroads' should be staggered slightly to form two T-junctions, as shown on the right.

	Wires not joined
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	In complex diagrams it is often necessary to draw wires crossing even though they are not connected. I prefer the 'bridge' symbol shown on the right because the simple crossing on the left may be misread as a join where you have forgotten to add a 'blob'!


	Power Supplies

	 Component 
	 Circuit Symbol 
	Function of Component

	Cell
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	Supplies electrical energy.
The larger terminal (on the left) is positive (+). 
A single cell is often called a battery, but strictly a battery is two or more cells joined together.

	Battery
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	Supplies electrical energy. A battery is more than one cell.
The larger terminal (on the left) is positive (+).

	DC supply
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	Supplies electrical energy.
DC = Direct Current, always flowing in one direction.

	AC supply
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	Supplies electrical energy.
AC = Alternating Current, continually changing direction.

	Fuse
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	A safety device which will 'blow' (melt) if the current flowing through it exceeds a specified value.

	Transformer
	[image: image32.png]



	Two coils of wire linked by an iron core. Transformers are used to step up (increase) and step down (decrease) AC voltages. There is no electrical connection between the coils.


	Output Devices: Lamps, Heater, Motor, etc.

	 Component 
	 Circuit Symbol 
	Function of Component

	Lamp (lighting)
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	A transducer which converts electrical energy to light. This symbol is used for a lamp providing illumination, for example a car headlamp or torch bulb.

	Lamp (indicator)
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	A transducer which converts electrical energy to light. This symbol is used for a lamp which is an indicator, for example a warning light on a car dashboard.

	Heater
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	A transducer which converts electrical energy to heat.

	Motor
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	A transducer which converts electrical energy to kinetic energy (motion).

	Buzzer
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	A transducer which converts electrical energy to sound.

	Inductor
(Coil, Solenoid)
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	A coil of wire which creates a magnetic field when current passes through it. It may have an iron core inside the coil. It can be used as a transducer converting electrical energy to mechanical energy by pulling on something.


	Switches

	 Component 
	 Circuit Symbol 
	Function of Component

	On-Off Switch
(SPST)
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	SPST = Single Pole, Single Throw.
An on-off switch allows current to flow only when it is in the closed (on) position.


	Resistors

	 Component 
	 Circuit Symbol 
	Function of Component

	Resistor
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	A resistor restricts the flow of current, for example to limit the current passing through an LED. A resistor is used with a capacitor in a timing circuit. 
Some publications still use the old resistor symbol:  [image: image41.png]




	Variable Resistor
(Rheostat)
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	This type of variable resistor with 2 contacts (a rheostat) is usually used to control current. Examples include: adjusting lamp brightness, adjusting motor speed, and adjusting the rate of flow of charge into a capacitor in a timing circuit.


	Meters

	 Component 
	 Circuit Symbol 
	Function of Component

	Voltmeter
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	A voltmeter is used to measure voltage. 
The proper name for voltage is 'potential difference', but most people prefer to say voltage!

	Ammeter
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	An ammeter is used to measure current.


	Audio and Radio Devices

	 Component 
	 Circuit Symbol 
	Function of Component

	Microphone
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	A transducer which converts sound to electrical energy.

	Loudspeaker
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	A transducer which converts electrical energy to sound.


	Sensors (input devices)

	 Component 
	 Circuit Symbol 
	Function of Component

	LDR
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	A transducer which converts brightness (light) to resistance (an electrical property). 
LDR = Light Dependent Resistor

	Thermistor
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	A transducer which converts temperature (heat) to resistance (an electrical property).


When drawing circuit diagrams or any Science apparatus you must use a pencil and a RULER.

Science notebook layout for classwork
Please make sure you use a fresh page at the beginning of each lesson and put the date at the top of the page.  Then include the following:
Title describing the work being done.

Page number if using a textbook.

Question number if answering question.

Science notebook layout for homework

Write the title ‘Homework’ ; and then put the date of doing homework.  Please make sure your homework is clearly set out.
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Personal laptops
If you have your own laptop and would like to use it in class for writing up assessments or research on the internet you are most welcome to do so.  There is wi-fi network access in all the labs and the IT technician will setup the wi-fi for you on your laptop.  This will give you full access to the school network (if you are running Windows XP- professional) or only to the internet and school printers if you are running Windows XP home edition.
In addition you can install any Science software (subject to license) that is used in Science lessons.

Please be aware that TISA accepts no responsibility whatsoever for loss or damage to your personal laptop.

Record of Achievement
Use the grids below to record your assessment pieces.

	MYP Criteria
	Name of Assignment
	level achieved

	Criteria A:

One World
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	MYP Criteria
	Name of Assignment
	level achieved

	Criteria B: Communication in Science


	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	MYP Criteria
	Name of Assignment
	level achieved

	Criteria C: Knowledge & Understanding
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	Name of Assignment
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	Criteria D: 

Scientific Enquiry


	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	MYP Criteria
	Name of Assignment
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	Criteria E: Processing data

	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	MYP Criteria
	Name of Assignment
	level achieved

	Criteria F: Attitudes in science
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