Figure 15.8  is a space condensed version of a form passed to the students by the Physics department of UWCSEA when assessing the planning skills.  (Of course, the space available for student answers needs to be considerably expanded if you decide to use such a form).

IB Planning Sheet

Planning A

Aim :
Hypothesis :
Why do you believe your hypothesis is true? :
Explain what pattern you expect to see in your results, and justify this, quantitatively where appropriate? :
	Independent (manipulated) Variable
	Dependent (responding) Variable
	Controlled Variables

	
	
	


Planning B

Draw a diagram of your equipment

Explain how you will keep the controlled variables constant

Draw a table that can be used to record your results (how many readings will you take)

Say how you will make each of these measurements

TABLE 15.8: Planning help sheet

Sample TABLE 15.18: 4/PSOW (Practical Scheme of Work) cover sheet
[image: image2.wmf]
	School

Name:
	
	School code:


	
	
	
	

	Candidate Code:
	
	
	
	
	
	
	
	
	Subject:        
	HL
	
	SL
	
	Session: 

May  /  Nov

2005 (choose one)

	Candidate Name:
	Teacher Name: 
	Is this student in  the moderation sample (tick box): 
	YES
	
	NO
	

	Teacher’s

Signature:


	Date:


























· Type or write legibly using black ink and retain a copy of this form.

	Total lab hours: 
	SKILLS   ASSESSED

	
	Pl

(a)
	Pl

(b)
	DC
	DPP
	CE
	MS
	PS

(a)
	PS

(b)

	BEST TWO GRADES FOR EACH CRITERIA (MAX 3 EACH):
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	TOTAL FOR EACH CRITERIA (MAX 6 EACH):
	
	
	
	
	
	
	
	

	OVERALL TOTAL (OUT OF 48):
	















This total must also appear on the IA/PG marksheet
TABLE 15.19 Sample PSOW (Practical Scheme of Work) detail sheet
	Candidate Code:
	
	
	
	
	
	
	
	
	
	Subject:
	HL
	
	SL
	
	Session:
	May  /  Nov

2004 (choose one)

	Candidate Name:
	Teacher Name: 
	Is this student in the moderation sample? (tick box)
	YES
	
	NO
	


	
	
	SKILLS   ASSESSED

	Date(s)
	Outline of Experiment / Investigation / Project Title and brief description

(If you coded investigations then please include the coding here)
	Topic/

Option
	Time

(h)
	Pl

(a)
	Pl

(b)
	DC
	DPP
	CE
	MS
	PS

(a)
	PS

(b)

	
	P1 INTRODUCTION TO LAB TECHNIQUES
	1
	1.25
	
	
	
	
	
	
	
	

	
	P2  DETERMINATION OF THE AVOGADRO CONSTANT
	1
	1.25
	
	
	
	
	
	
	
	

	
	P3 FORMULA OF A HYDRATED SALT
	1
	1.25
	
	
	
	
	
	
	
	

	
	P4 STANDARDISING  SODIUM HYDROXIDE SOLUTION
	1
	2.5
	
	
	
	
	
	
	
	

	
	P5 PERCENTAGE OF IRON IN AN IRON TABLET
	1
	1.25
	
	
	
	
	
	
	
	

	
	P6 DETERMINING THE FORMULA OF A METAL HYDROXIDE BY TITRATION
	1+10/19
	1.25
	
	
	
	
	
	
	
	

	
	P7 ANALYSIS OF SUPERMARKET VINEGAR BY TITRATION
	1
	1.25
	
	
	
	
	
	
	
	

	
	P8 WHAT’S AN EGG SHELL MADE OF?
	1
	2.5
	
	
	
	
	
	
	
	

	
	P9 DETERMINATION OF HYDROGEN PEROXIDE STRENGTH
	1+10/19
	1.25
	
	
	
	
	
	
	
	

	
	P10 INVESTIGATING FLAME COLORS
	2/12
	1
	
	
	
	
	
	
	
	

	
	P11 WAVELENGTHS OF Na & Li EMISSIONS
	2/12
	1.25
	
	
	
	
	
	
	
	



1. Code refers to a simple numbering, such as P1, P2, P3, for the tasks you’ve set; not strictly necessary but helpful: recommended.

2. Labs do not have to cover specific syllabus topic/options, but should show a good range.  Labs can, of course, cover additional “extra-syllabus” worthwhile work.

3Does not include time spent writing reports after experimental work, but can include some time, maybe 1 or 1.25 hrs for planning preparation.

4Remember that you can assess all or any criteria you wish, assuming the investigation is suitable for it.  However, you do not need to assess an investigation; the only IB requirement is that you assess each criterion at least twice.

TABLE 15.20
Sample practical instruction

------------------------------------------------------------------------------------------------------------------

I.B.  CHEMISTRY : PRACTICAL



                    P29 

------------------------------------------------------------------------------------------------------------------


INVESTIGATION:  SOLUBILITY OF SALTS

	Pl (a)
	Pl (b)
	DC
	DPP

	CE
	MS
	PS (b)
	  


Background and Information Given

Students were asked to investigate the solubility of salts in water.  

Investigation

Design an experiment that allows you investigate the solubility of salts in water.  You will have to do some research regarding solubility.  Ensure that your experiment is safe by consulting the safety notes concerning your chosen salts in the CLEAPPS manual in your chemistry lab.


You will be assessed on the criteria indicated in the boxes above.  Structure your plan with the heading below.


Research Question :

This must be focused and specific and must enable you to carry out the experiment safely.

Hypothesis :

Must be detailed, include all the chemistry involved and be quantitative where appropriate.




For easy reference in the construction of your IA, we print a check list in the table below.

	Essential points to remember when constructing a new IA program

	Length
	60 hours HL, 40 hours SL, inclusive of the group 4 project.

	Content range
	A range covering most aspects of syllabus content, including options.

	Assessment
	Each criterion assessed twice, at the very least.

	Lab cover sheets for students

	Pl (a)
	Planning. Only include a general title, without independent or controlled variables which students expand upon.

	Pl (b)
	Planning. This could be the same as Pl (a), or could be far more specific, if Pl (a) is not assessed. Do not include a method, or a diagram or an apparatus list. 

	DC
	Data collection. Could be part of a single investigation including above criteria, or could be part of a far more descriptive practical which includes a stepwise method and other assistance.  Do not, however, include a results table or inform students which specific data to collect

	DPP
	Data processing and presentation. Could be part of a single investigation including above criteria, or could be part of a far more descriptive practical which includes a stepwise method and other assistance. Do not include sample calculations or assist in how to process data. Do not include graphs to be filled in or inform the student which axes to plot in a graph.

	CE
	Conclusion and evaluation. Could be part of a single investigation including above criteria, or could be part of a far more descriptive practical which includes a stepwise method and other assistance Avoid leading questions which assist the student to complete their conclusion.


TABLE 15.21: points to remember when constructing a new IA program
 EMBED Excel.Sheet.8  
[image: image1.wmf]

TABLE 15.22: manipulative Skills checklist
 3.9 Summary: IA checklist

Before completing the internal assessment course:

	Procedure
	Check  

	Read the section on IA at the start of all Group 4 subject guides
	

	Read section 4 and section F in the current edition of the vade mecum
	

	Amend existing practical to fit the IB internal assessment criteria
	

	Ensure students are fully aware of the nature of the new practical program
	

	Ensure your program has a wide range of investigations from across the subject syllabus (Core, AHL if an HL course and Options)
	

	Implement internal moderation procedures
	

	Ensure time allocation of at least 60 hrs for HL and 40 hrs for SL
	

	Ensure all candidates have completed Group 4 project – see section 4.5
	

	Ensure that you have assessed all criteria at least twice
	


TABLE 15.23: Internal assessment checklist (a)

Before sending in samples:

	Procedure
	Check  

	4/ PSOW is detailed and accurate (investigation titles, dates , names, grades ,cover sheet, hours, total marks)
	

	4/PSOW has best two grades in Pl (a), Pl (b), DC, DPP, CE clearly highlighted
	

	Student reports of highlighted work is included, is legible and clear
	

	Teacher and/or internal moderator has annotated this work to clearly justify given mark 
	

	Instruction sheets are included for practicals of highlighted work
	

	Evidence of group 4 project is included
	


TABLE 15.24: Internal assessment checklist (b)
	RISK ASSESSMENT FORM (space condensed)



	Chemicals or materials you intend to use.  State name, concentration, quantity and nature of use.
	Apparatus you intend to use.  


	Hazards as listed in

data. Possible side reactions.  Hazards

associated with

apparatus and set up.



	Steps taken to reduce hazards.

	
	
	
	

	
	
	
	

	
	
	
	

	Student name
	

	Supervisor’s name
	

	Student’s signature
	

	Supervisor’s signature
	

	Date:
	
	Approved: Yes/No


Table 15.28: risk assessment form
	Group 4 Project self-evaluation form (PS (a) and PS (b))

	Student name:
	Project supervisor:



	Title of project:


	subject:



	
	Student assessment  
	Supervisor assessment or comment

	Time spent on planning phase.  Include all planning meetings.
	
	

	Time spent on experimental phase for this subject (chem/bio/phy etc) only. Do not include time for report writing.
	
	

	Time spent on actual presentation phase.  


	
	

	Total time spent on group 4 project for this subject.  (Sum of all time above)
	
	

	Personal skills (a)

	Do you think you were an active member of the group; did you work well within the team?
	
	

	Were you willing to listen to the views of others? Did you seek the opinion of other people in your group?
	
	

	Did you contribute ideas to the group?  Were you willing to exchange and consider the ideas of others within the group? 


	
	

	Supervisor only:  Grade awarded for personal skills(a)
	

	Personal skills (b)

	How motivated do you think you were with this project?  Did you follow the project through to completion?
	
	

	Did you source any ideas or information for this project?  If so, did you use a citation to credit the author appropriately?  Did you work in an ethical manner with respect to materials, living or non-living, used in the project?
	
	

	In what way did you consider the effects of your project on the environment?  
	
	

	Supervisor only:  Grade awarded for personal skills(b)
	

	Project assessment

	How could the introduction and planning phase of the project be improved for next year’s group?
	

	How could the experimental phase of the project be improved for next year’s group?
	

	How could the presentation phase of the project be improved for next year’s group?
	

	Any other comments?
	



	SUBMIT TO:
	MODERATOR
	
	ARRIVAL DATE:
	20 APRIL (20 OCT)
	SESSION:       
	MAY 2003

	SCHOOL CODE :
	
	
	
	
	
	SCHOOL NAME:
	

























· Type or write legibly using black ink and retain a copy of this form.
	SUBJECT:   Design Technology
	LEVEL :  HIGHER
	CAND. NAME:
	CAND. NO:
	
	
	
	
	
	
	
	


	Date(s)
	Outline of Experimental / Investigations / Projects
(include title, a brief description and internal school coding if used)
	Topic
/option number
	Time
(hrs)
	Levels awarded

	
	
	
	
	Pl (a)
	Pl (b)
	DC
	DPP
	CE
	MS
	PS (a)
	PS (b)

	
	Product design and development – case study
	1.1/1.4/
2.3/.5.1
	3
	-
	-
	
	
	-
	-
	-
	

	
	Product Evaluation 
	2.2/2.3
	4
	
	-
	
	
	
	-
	
	

	
	Ergonomic Audit
	2.1
	4
	-
	-
	
	
	
	-
	
	

	
	Design and make an ice cream cone holder for a fast food restaurant
	2.1/3/4
	8
	
	
	
	
	
	
	
	

	
	Radio construction kit
	
	1
	-
	-
	-
	-
	-
	
	-
	

	
	Design and make a radio
	3/4/7/A
	12
	-
	
	-
	
	-
	
	-
	

	*Design technology :  the highest level
attained in each criterion in investigations                                 
and the level attained in each criterion for

the design project.
	
	
	
	
	
	
	
	             
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	















Both totals must also appear on the IA/PG marksheet
To be completed by teacher
Name: __________________________________ Signature :  _____________________  Date :  ___________

International Baccalaureate




Form 4/PSOW (reverse)

SCHOOL NAME :


__________________________________________________________________________________________________________________________

	SUBJECT:   Design Technology
	LEVEL :  HIGHER
	CAND. NAME:
	CAND. NO:
	
	
	
	
	
	
	
	


	Date(s)
	Outline of Experimental / Investigations / Projects
(include title, a brief description and internal school coding if used)
	Topic/
option
	Time
(hrs)
	Levels awarded

	
	
	
	
	Pl (a)
	Pl (b)
	DC
	DPP
	CE
	MS
	PS (a)
	PS (b)

	
	Reuse of a plastic bottle
	9/C
	2
	-
	-
	-
	
	-
	
	-
	

	
	Fuel efficient stove
	6
	5
	
	-
	-
	
	
	
	
	

	
	Use CADCAM to design and make a three-dimensional toy from two-dimensional shapes. 
	E
	4
	-
	-
	-
	
	-
	
	-
	-

	
	Redesigning a microwave control panel for the blind
	F
	6
	
	
	
	
	
	
	
	

	
	Group 4 project
	-
	10
	
	
	
	
	
	
	
	

	
	Design Project
	-
	35
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


8.1 Scheme of work: Biology
Sample IB higher Biology schedule: Diploma program year one

	Week

number
	Subject area
	Topic

Number
	Possible Experimental Investigations
	Time

allocation

(hrs)
	Comments/Recommendations

	1-3
	Cells
	1
	Microscopy of animal and plant cells

Osmosis in potatoes

Determining the relative stages of mitosis or virtual practical (The Biology Project)

The permeability of membranes (beetroot)
	9+3
	Debatably the best unit to start with. It covers basics that may have been covered before, and leads students to the most important organelles and their functions. Cell membranes.  Mitosis may be included here.

	4-7
	Biochemistry
	2; 6.5-6
	Catalase and Hydrogen Peroxide 

Paper chromatography to separate amino acids

Food testing
	12+4
	Possibly the most obvious second unit, because it covers the important biochemicals and chemical reactions.

	8-13
	Molecular Genetics
	2.4 ,6; 3.4;

6.1-5
	Extraction of DNA from Onion

Gel electrophoresis – Crime scene DNA fingerprinting
	18+6
	Builds on the Biochemistry already learnt, although might be a bit of “chemistry overload” for some. Introduces the “here and now” element that the IB excels in.

Electrophoresis is very expensive and many schools will not have the resources.

	14-17
	Nutrition and Ecology
	4.1-

5.1
	Plan Diagram of Intestinal Wall / Villus

Estimating of pop size using a quadrat (simulation)

Ecological study of rice "populations"

Beach transect

Field course? Full investigation into an aspect of a habitat.
	12+4
	A relief from all the chemistry! The Digestion part of IB is so reduced as to be hardly worth it. The ecology should be included with a field course whenever possible to allow a true “hands on” approach. Ideal for full investigations, now the criteria should be well understood.

	18-21
	Photosynthesis
	2.8

7.2
	Chromatography to separate chlorophyll pigments

Floating Leaf Discs and Light Intensity

Hill Reaction

Elodea rate of reaction –O2 production data-logging
	12+4
	Leads on from photosynthesis well. Adds some meat to the more discursive nature of ecology. Loads of practical opportunities here, especially using data logging.

	24-26
	Group Four Project
	
	
	10-15
	Up to 15 IA hours can be claimed for the group 4 project.

	22-23 and

27-28
	Coordination and response
	11.1-2
	Twinkle Toes Dissection – looking at chicken claws

Reaction times and reflexes
	9+3
	A simple investigation into how tendons attach to muscles and their effect makes an otherwise dry unit more interesting.

	29-36
	Behaviour Option
	Option E
	Mapping of the Visual Field

Aggressive Behaviour in Siamese Fighting Fish

Eye Dissection and Retina interpretation

Animal Behaviour Record in Baboons
	24+8
	It is a good idea to have one of the options completed in the first year or at least before the mock exams, so that it can be included in the internal end of year exam. This one allows a lot of practical work to be done.


Sample IB higher Biology schedule:  Diploma program year two

	Week

number
	Subject area
	Topic

Number
	Possible Experimental Investigations
	Time

allocation


	Comments

	1-3
	Plant Science
	13
	Leaf Adaptations

Flower Dissection

Microscopy of vascular bundles in shoot and root
	9+3
	Field work is recommended here. Allows the Internationalism aspect to be discussed in adaptations of different plants to different climates. May be better in 1st year, in order to be useful for extended essay work

	4-7
	Mendelian Genetics
	3

8.1
	Virtual drosophila investigation (internet practical)

Analysis of maize.
	13+3
	This is a very theoretical unit, but can be completed quite quickly.

	8-9
	Homeostasis
	5.5-6

12.1-2
	
	10+2
	Covers regulation and the kidney. Not many practicals in this one – Kidney dissections are not very rewarding in my opinion.

	10-12
	Respiration
	7.1
	Respirometer using woodlice – data logging experiment.

Anaerobic respiration investigation
	15+5
	This may be quite late on for this important unit, but it separates out the heavily biochemical units if used here.

	13-15
	Reproduction
	5.7

9.1-2
	Microscopy Diagram of Ovary and Testis
	
	Some good video support available  here.

	16-17
	Revision and Mock
	
	
	
	

	17-20
	Transport and Defence
	5.3-4

10.1
	Heart Dissection,

Microscopy analysis of veins and arteries.
	16+4
	The heart and circulation is fairly basic, but the defence system is much harder – one of the most difficult topics, hence its late appearance.

	21-27
	Evolution Option
	Option D
	Cystic Fibrosis a case for Gene Therapy

Human Evolution Presentation
	28+4
	Very little practical work in this unit, but it provokes a lot of interest. Can be supplemented by good videos, particularly the human evolution section.


8.2 Scheme of work: Chemistry
Sample HL chemistry schedule: year one 

The schedule below includes the Modern Analytical and Further Organic options; these are popular choices.

	Week

number
	Subject area
	*Topic

Number 
	Possible Experimental Investigations


	Time 

allocation

(theory +practical)

 (hrs)
	Comments/Recommendations



	1
	Introduction
	
	Introduction To Lab Techniques


	+1
	Review course requirements and safety.

Discuss IA criteria.

	1-5
	Stoichiometry, Oxidation and reduction part1
	1+10/19

(teach 10.1 and 19.1)
	Determination Of The Avogadro Constant 

Formula Of A Hydrated Salt

Standardising  Sodium Hydroxide Solution 

Analysis Of Supermarket Vinegar By Titration 

Determining The Formula Of A Metal Hydroxide

What’s An Egg Shell Made Of?

*Percentage Of Iron In An Iron Tablet

*Determination of Hydrogen Peroxide strength
	14+5
	Complete three or four labs from these.  *Labs marked with an asterisk require redox stoichiometry.  Complete both of these.

I like to teach this section of redox early, as oxidation numbers and redox titrations are fundamental.



	5-8
	Atomic Structure
	2/12
	Wavelengths of Na & Li emissions

Investigating flame colors
	8+1
	Some people prefer to teach Atomic structure at the very beginning to grab the student’s interest.  Stoichiometry can be rather dull, so you may want to consider this.

	8-11
	Periodicity
	3/13
	Investigating the properties of period 3 oxides

 Investigating the  properties of period 3 chlorides

 Investigation of aqueous halogens

 Illustrating the oxidation states of vanadium OR

 *Elucidating the formulae of two complex ions by colorimetry
	9+5
	There is some overlap between atomic structure and periodicity which will help you to save some time.  *This practical requires a colorimeter.

	11-16
	Bonding
	4/14
	Investigating structure and bonding and determination of unknown structure

Investigation: Bond polarity 
	17+3
	By now, your students should be familiar with the IA criteria and  should be scoring some “threes”.

	16-18
	States of matter
	5
	Investigation: Molar volume 

Molar mass  of gases by direct weighing OR

Molar mass  of  a volatile liquid
	5+ 2.5
	

	18-24
	Organic chemistry1
	11/20/H
	Introduction to organic laboratory techniques

Comparing the properties of hydrocarbons

Investigating Alcohols

Preparation of ethyl ethanoate
	18.5 + 5
	If you choose Further Organic as an option, you can integrate it nicely with the core and AHL.  It is too large, however, to teach all at one go.  If you choose Modern Analytical, then you can further integrate this with the spectroscopy of the Organic AHL.

	24-26
	Group Four Project
	
	
	8
	Other hours for the project are gained from meetings and presentations. You could use up to 15hrs IA for this.

	26-33
	Option 1:Modern analytical chemistry
	G
	Identification of an unknown compound by chemical and spectroscopic analysis

Extraction and identification of the pharmaceutically                                             active chemical in willow bark OR

Investigation of local fruits and vegetables by TLC and paper chromatography OR

Identifying OTC pain relieving drugs by TLC.

*Concentration of an unknown solution by application of Beer-Lambert law


	22 + 5
	Ensure you’ve covered the Organic AHL spectroscopy before teaching this – or integrate all spectroscopic techniques together.  However, you must ensure that students are fully aware of what material is option and what is not.  I tend to dissect the material fully when revising, hopefully enabling them to compartmentalize the different assessment areas.

*colorimeter or spectrophotometer required.

If you have contacts with local industries or universities which have spectroscopic instrumentation, then plan a day out for the students to visit.

	34-36
	Revision and end of year one practice exam.  Start Energetics with remaining time
	
	
	7
	It’s good to have covered an option before the first practice exam, as you can then test the students on a genuine paper three. 


Sample HL chemistry schedule:  year two

	Week

number
	Subject area 
	Topic

number
	Possible Experimental Investigations
	Time 

allocation

(theory +practical)

 (hrs)
	Comments

	1-4
	Energetics
	6/15
	Investigation:  Solubility of salts

To determine an (E by an indirect method (Hess’s Law)

Heat of combustion of alcohols

Investigation: Heat of neutralization OR

A thermometric titration
	13+5

(-3 from week 36)
	Plenty of scope to cover all the IA criteria here and in the next three areas.

	4-8
	Kinetics
	7/16
	Investigation: Rates of reaction

Determining the order of reaction - Hal and CaCO3 OR

The study of a reaction by colorimetric method – iodination of propanone

Investigation :  activation of energy of a reaction
	10+4
	

	8-11
	Equilibrium
	8/17
	Boiling point determination and vapor pressure curves 

Iodine distribution OR

Ammonia distribution

The effect of concentration  on equilibrium (Iron (III) ions and thiocyanate ions)

Determining an equilibrium constant (ethyl ethanoate esterification)
	9+5
	Teaching Energetics, Kinetics, Equilibrium then Acids and Bases amounts to a lot of physical chemistry together.  I find that their interconnectedness outweighs the tedium of calculations – but if I had chosen a different option that didn’t have much integration with the core and AHL, I would have placed it in here so as to split up all the physical chemistry

	11-16
	Acids and bases
	9/18
	pH curves for acid-alkali titrations*

Determination of dissociation constants of weak acids

Hydrolysis of salts 

Investigation: Buffers 
	14+6
	Good opportunity for using ICT, with a variety of pH probes and software.  The Texas Instrument CBL system is versatile and students may already use this calculator in their Mathematics courses.

	16-17
	Revision and Mock exam
	
	
	4
	

	17-21
	Oxidation and Reduction 2
	10/19
	To determine a redox series for some metal/metal ion half-cells

Investigation: Electrochemistry

Investigation: Electrolysis
	10+4
	Teach the remainder of redox here: Reactivity and electrochemistry.  Good opportunities for planning investigations.

	21-26
	Organic Chemistry 2
	11/20/H
	The chemical properties of carboxylic acids

Fats and oils – degree of unsaturation by titration with permanganate ions.

The reactions of aldehydes and ketones

The identification of a carbonyl compound
	18 + 4
	Cover the second section of your large organic chunk. When revising at the end of this subject area, revise all the organic and ensure the students know exactly which material is option stuff and which is not.



	26-27+
	Revision and final exam
	
	
	
	


8.3. Scheme of work: Physics
Sample IB higher Physics schedule:  Diploma program year one-  
	Week No.
	Subject Area
	Topic No.
	Possible Experimental investigations
	Time Allocation (hrs)
	Comments

	1-4
	Introduction and physical measurement
	01
	Introduction to errors and rule of propagation of errors
	13+3
	Can be done as a paper exercise and/or done as a practical .

Suitable experiment – density of regular objects.

	5-16
	Mechanics
	02/08
	1. Determination of ‘g’ by freefall.

2. Verification of F = ma

3. Investigating the conservation of momentum

4. Investigating friction

5. Investigating stopping distances

6. Investigating circular motion

7. What affects the range of a projectile?
	39+10
	Practical 5 & 7 are suitable for Planning (a) & (b) exercises. Practical 4 could be used to practice these skills (the IBO deems this practical unsuitable as it is readily available from text books)

If time is short, planning can be done without carrying out the practical, although this is not recommended. Planning could be set for homework and carried out in next lesson.

	17-23
	Thermal physics
	03/09
	1. Measurement of specific heat capacity by method of mixtures

2. Measurement of specific heat capacity by electrical method

3. Measurement of specific latent heat of fusion of ice

4. Measurement of specific latent heat of vaporization of a liquid

5. Factors affecting the rate of evaporation 
	17+7
	1 – 4 are standard text book experiments that are good for the development of DC, DPP and C & E skills.

5: Planning (a) and (b) exercise

	24-31
	Waves
	04/10
	1. Measurement of wavelength of colored light using Youngs Fringes

2. Measuring the speed of sound with an electronic timer

3. Investigating the speed of waves in a string

4. Finding the refractive index of perspesc

5. Speed of sound using resonance

6. Investigating wave phenomena with a microwave kit
	18+7
	1. could be done with filter, single and double slit on an optical bench or a laser fired directly at a double slit.

DPP skills for graphs really develop here (pracs 1-5). All can incorporate use of maximum and minimum gradients



	32-36
	Group 4 project, revision, internal exam
	
	
	
	Start Electricity and magnetism with  remaining time




Sample IB higher Physics schedule:  year two

	  1-6
	Electricity and Magnetism
	05/11
	1. I.V characteristics for a resistor and lamp

2. Investigating  the relationship between resistance and length/cross sectional area of a conductor

3. Verification of Joules Law of electrical heating

4. Measuring the flux density of a magnet

5. Investigation of field due to solenoid

6. Factors affecting the efficiency of a transformer

7. Factors affecting strength of an electromagnet
	24+8
	4 – use a U shaped magnet and force on a conductor in its field

5 and 6  are Planning (a) and (b) exercises

	7-12
	Atomic and nuclear physics


	06/12
	1. Measurement of e/m

2. Determination of Planck’s constant

3. Dice analogue using radioactive decoy

4. Measurement of atomic spacing
	24+5
	Equipment expensive so centres may only have one or two pieces of each equipment. Do as a circus.

	13-19
	Options

Astrophysics


	F


	1. Experiment to estimate the temperature of the sun (using a black body)

2. How the intensity of light radiated from a small source varies with distance

3. Power radiated from a black body

4. Elements in the sun – investigating Fraunhoffer lines
	22+5
	1. Use a 12U filament lamp as your black body. Use high voltages and assure resistance proportional to temperature

2. Spectrometer and diffraction grating. Not on syllabus but relatively easy to set up



	19-25
	Relativity
	G
	3. Curved space: analogy of light deflecting as it passes a massive object

4. Muon decay
	22+3
	Practical work is difficult for this option! Muon decay requires published data showing numbers of muons detected at different heights and is useful DPP exercise.



	25-27
	Revision and final exam
	
	
	
	


International Baccalaureate


Form 4/PSOW


Internal assessment cover sheet :  Group 4











Enter topic/option areas from the syllabus as numbered by the IBO2, time spent on lab work3, and grade awarded if assessed. 4





PSOW detail contains date, code1 and title of practical.





Title and code included as in PSOW





Code boxes make it clear to what criteria this practical is suitable for; you could cross out criteria you choose not to assess.





CLEAPPS: This is a very useful safety manual for schools and colleges.  See appendix for details.





These hints are admissible, as you are merely restating some aspects of the criteria.





Practical sheets must include all information given to students.  But as this particular example is an investigation which will assess planning skills, very little information should be given.





When awarding grades simply add up the number of errors (X’s) and convert using the usual CPN table for a two-aspect criterion.





This is merely an example practical scheme of work. It uses slightly more than the 81 hours required at HL but is broad and touches on a wide variety of core, AHL and optional material. 





PROJECT





INVESTIGATIONS





Total for project and investigations, both out of 24, go here.
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*Topics 1-11 are core, 12-20 are AHL and lettered options are option topics
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				Manipulative Skills Assessment Record

				Title of investigation:  This example is for a typical chemistry titration																														Code:____

				Teacher:____________________________				Date:________________-						Date:____________

				Technique or skill assessed		Student A		Student B		Student C

				Bag put away

				Stool put under bench

				Stands up during practical work

				Safety glasses on

				Lab. Coat on

				Organizes bench space

				Disposes waste appropriately

				Packs apparatus away

				Pipette correctly rinsed

				Pipette filler correctly used

				Pipette emptied by gravity

				Burette correctly rinsed

				Burette vertical

				Funnel used to fill burette

				Funnel removed

				Conical flask correctly rinsed

				Indicator added

				Volume read at eye level

				Swirls flask

				Added dropwise near end point

				Awarding Grades:		C								P								O

				Aspect 1: Carrying out techniques safely		1 to 3 X's								4 to 7 X's								8 + X's

				Aspect 2: Following Instructions		1X								2 X's								3+ X's

						Level										3				2				1				1				0				0

						Completely

						Partially

						Not at all

																Aspects				Aspects				Aspects				Aspects				Aspects				Aspects



Carrying out techniques safely

Following
Instructions

This will be specific 
to the practical

Student names inserted in columns for easy assessment of entire class.

First set of skills address general manipulative techniques.  Use these for all investigations.  Students rapidly conform to safety issues when assessed like this.

Second set of skills address an area of science, e.g. titrations or optics.  Use these when assessing practicals in the same area.

Third set of skills are unique to a particular investigation.
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