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Introduction

These support notes are not mandatory. They provide advice and guidance on
approaches to delivering and assessing the National 4 Physics Course. They are
intended for teachers and lecturers who are delivering the Course and its Units.
They should be read in conjunction with the Course Specification, the Added
Value Unit Specification, and the Unit Specifications for the Units in the Course.
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General guidance on the Course

Aims
As stated in the Course Specification, the aims of the Course are to enable
learners to:

¢ develop and apply knowledge and understanding of physics

¢ develop an understanding of the role of physics in scientific issues and
relevant applications of physics in society and the environment

¢ develop scientific inquiry and investigative skills

¢ develop scientific analytical thinking skills in a physics context

+ develop the use of technology, equipment and materials, safely, in practical
scientific activities

¢ develop problem solving skills in a physics context

¢ use and understand scientific literacy, in everyday contexts, to communicate
ideas and issues

¢ develop the knowledge and skills for more advanced learning in physics

Progression into this Course

Entry to this Course is at the discretion of the centre. However, learners would
normally be expected to have attained the skills and knowledge required by one
or more of the following or by equivalent qualifications and/or experience:

¢ National 3 Physics or relevant component Units

There may also be progression from National 3 Biology, National 3 Chemistry,
National 3 Environmental Science or National 3 Science Courses.

Experiences and Outcomes

National Courses have been designed to draw on and build on the curriculum
experiences and outcomes as appropriate. Qualifications developed for the
senior phase of secondary education are benchmarked against SCQF levels.
SCQF level 4 and the curriculum level 4 are broadly equivalent in terms of level
of demand although qualifications at SCQF level 4 will be more specific to allow
for more specialist study of subjects.

Learners who have completed Curriculum for Excellence experiences and
outcomes will find these an appropriate basis for doing the Course. In this
Course, learners would benefit from having experience of the following:

Organisers Lines of development

Energy Sources and SCN 04
Planet Earth Sustainability

Space SCN 06
Forces, electricity Force_s . SCN 07,08
and waves E!ectnqty SCN 09,10

Vibrations and Waves SCN 11
Topical science Topical science SCN 20
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More detall is contained in the Physics Progression Framework. The Physics
Progression framework shows the development of the key areas throughout the
suite of Courses.

Skills, knowledge and understanding covered
in the Course

Note: teachers and lecturers should refer to the Added Value Unit Specification
for mandatory information about the skills, knowledge and understanding to be
covered in this Course.

Progression from this Course

This Course or its components may provide progression for the learner to:

National 5 Physics Course

National 4 or 5 Course in another science subject
Skills for Work Courses (SCQF levels 4 or 5)
National Certificate Group Awards

National Progression Awards (SCQF levels 4 or 5)
Employment and/or training

* & 6 O o o

Hierarchies

Hierarchy is the term used to describe Courses and Units which form a
structured sequence involving two or more SCQF levels.

It is important that any content in a Course and/or Unit at one particular SCQF
level is not repeated if a learner progresses to the next level of the hierarchy. The
skills and knowledge should be able to be applied to new content and contexts to
enrich the learning experience. This is for centres to manage.

¢ Physics Courses from National 3 to Advanced Higher are hierarchical.

¢ Courses from National 3 to National 5 have Units with the same structure and
titles.
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Approaches to learning and
teaching

The purpose of this section is to provide you with advice and guidance on
learning and teaching. It is essential that you are familiar with the mandatory
information within the Physics Added Value Unit.

Teaching should involve an appropriate range of approaches to develop
knowledge and understanding and skills for learning, life and work. This can be
integrated into a related sequence of activities, centred on an idea, theme or
application of physics, based on appropriate contexts, and need not be restricted
to the Unit structure. Learning should be experiential, active, challenging and
enjoyable, and include appropriate practical experiments/activities and could be
learner-led. The use of a variety of active learning approaches is encouraged,
including peer teaching and assessment, individual and group presentations,
role-playing and game-based learning, with learner-generated questions.

When developing your Physics Course there should be opportunities for learners
to take responsibility for their learning. Learning and teaching should build on
learners’ prior knowledge, skills and experiences. The Units and the key areas
identified within them may be approached in any appropriate sequence, at the
centre’s discretion. The distribution of time between the various Units is a matter
for professional judgement and is entirely at the discretion the centre. Each Unit
is likely to require an approximately equal time allocation, although this may
depend on the learners’ prior learning in the different key areas.

Learning and teaching, within a class, can be organised, in a flexible way, to
allow a range of learners’ needs to be met, including learners achieving at
different levels. The hierarchical nature of the new Physics qualifications provides
improved continuity between the levels. Centres can, therefore, organise learning
and teaching strategies in ways appropriate for their learners.

Within a class, there may be learners capable of achieving at a higher level in
some aspects of the Course. Where possible, they should be given the
opportunity to do so. There may also be learners who are struggling to achieve in
all aspects of the Course, and may only achieve at the lower level in some areas.

Teachers/lecturers need to consider the Course and Unit Specifications, and
Course Assessment Specifications to identify the differences between Course
levels. It may also be useful to refer to the Physics Progression Framework.

When delivering this Course to a group of learners, with some working towards
different levels, it may be useful for teachers to identify activities covering
common concepts and skills for all learners, and additional activities required for
some learners. In some aspects of the Course, the difference between levels is
defined in terms of a higher level of skill.

An investigatory approach is encouraged in Physics, with learners actively
involved in developing their skills, knowledge and understanding by investigating
a range of relevant physics applications and issues. A holistic approach should
be adopted to encourage simultaneous development of learners’ conceptual
understanding and skills.
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Where appropriate, investigative work/experiments, in Physics, should allow
learners the opportunity to select activities and/or carry out extended study.
Investigative and experimental work is part of the scientific method of working
and can fulfil a number of educational purposes.

All learning and teaching should offer opportunities for learners to work
collaboratively. Practical activities and investigative work can offer opportunities
for group work, which should be encouraged.

Group work approaches can be used within Units and across Courses where it is
helpful to simulate real life situations, share tasks and promote team working
skills. However, there must be clear evidence for each learner to show that the
learner has met the required assessment standards for the Unit or Course.

Laboratory work should include the use of technology and equipment that reflects
current scientific use in physics.

Learners would be expected to contribute their own time in addition to
programmed learning time.

Effective partnership working can enhance the science experience. Where
possible, locally relevant contexts should be studied, with visits where this is
possible. Guest speakers from industry, further and higher education could be
used to bring the world of physics into the classroom.

Information and Communications Technology (ICT) can make a significant
contribution to practical work in Physics, in addition to the use of computers as a
learning tool. Computer interfacing equipment can detect and record small
changes in variables allowing experimental results to be recorded over short
periods of time completing experiments in class time. Results can also be
displayed in real-time helping to improve understanding. Data logging equipment
and video cameras can be set up to record data and make observations over
periods of time longer than a class lesson which can then be subsequently
downloaded and viewed for analysis.

Learning about Scotland and Scottish culture will enrich the learners' learning
experience and help them to develop the skills for learning, life and work they will
need to prepare them for taking their place in a diverse, inclusive and
participative Scotland and beyond. Where there are opportunities to contextualise
approaches to learning and teaching to Scottish contexts, teachers and lecturers
should consider this.

Assessment should be integral to and improve learning and teaching. The
approach should involve learners and provide supportive feedback. Self- and
peer-assessment techniques should be encouraged, wherever appropriate.
Assessment information should be used to set learning targets and next steps.

Course Support Notes for National 4 Physics Course 5



Suggestions for possible contexts and learning activities, to support and enrich learning and teaching, are detailed in the table below. The key
areas are from the Added Value Unit Specification. Suggested learning activities are not mandatory. This offers examples of suggested
activities, from which you could select a range. It is not expected that all will be covered. The contexts for key areas are open to personalisation
and choice, so centres are likely to devise their own learning activities. Exemplification of key areas is also not mandatory. It provides an
outline of the level of demand and detail of the key areas.

Electricity and Energy

Key areas Suggested learning activities Exemplification of key areas

Generation of electricity

Knowledge of advantages and disadvantages of Research energy supply and demand projections
different methods of electricity generation. from current data.

Knowledge of the potential role of different Research different energy sources.

methods of electricity generation in future

sustainable energy supply. Prepare a plan for a Scottish island to be self-

sufficient in electricity from natural resources.
Awareness of the concept of energy efficiency and
energy efficiency issues related to generation Research generation and transmission losses.
distribution and use of electricity.
Discuss the implications of distribution methods
Knowledge of energy transformations and basic — overhead cables versus underground cables.
components of power stations.
Carry out investigations into generation of
electricity, for example, dynamo, and methods of
passing a magnet through coil of wire.

Compare input and output energy for power
stations using different energy sources.

Research or investigate the factors affecting the
electrical output from a range of sources, for
example solar cells or wind turbines.
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Research microgeneration such as home-based
solar panels, wind turbines or hydro electricity.

Observe a demonstration of model power lines.

Electrical power

Definition of electrical power as a measure of the
energy transferred electrically to an appliance
every second.

Comparison of power consumption of heat
producing and non heat producing appliances,
qualitative and quantitative.

Use of an appropriate relationship to solve
problems involving power, energy and time.

Awareness of energy efficiency as a key factor in
conserving resources and the environment.

Use of an appropriate relationship to solve
problems involving efficiency given input and
output power/energy.

Compare the efficiency of a microwave oven to
that of a kettle by heating water.

Input energy from smart meter or rated
power/time and output from heat energy in water
using specific heat capacity.

Determine the efficiency of an electric motor or
water pump.

Compare the brightness of different types of lamp
using a light meter.

Carry out investigations with power/energy
meters.

Compare the information from various power
rating plates.

P=E/t

% efficiency = %xloo%
% efficiency = %xloo%

Electromagnetism

Sketch of magnetic field patterns between
magnetic poles.

Knowledge of the magnetic effects of electricity.

Knowledge of some practical applications of
magnets and electromagnets.

Use of transformers in high voltage transmission.

Draw magnetic field patterns around permanent
magnets using iron filings, etc.

Investigate the magnetic field patterns around
different shapes of electromagnets, for example a
linear solenoid or a horseshoe shape.

Examine a range of applications using permanent
and electromagnets and justify why each type of

Course Support Notes for National 4 Physics Course




magnet is used.

Research the range of applications of n Vv
electromagnets — relays, bells, loudspeakers, fire —= 75
door retainers, fail-safe brakes on lifts, Maglev f’q" p
trains, etc.

Practical electrical and electronic circuits

Use of an appropriate relationship to solve Examine circuit diagrams of hairdryer wiring or W =IR

problems involving voltage, current and resistance

Measurement of current and voltage using
appropriate meters in series or parallel circuits.

Knowledge of the circuit symbol, function and
application of standard electrical and electronic
components including cell, battery, lamp, switch,
resistor, variable resistor, voltmeter, ammeter,
LED, motor, microphone, loudspeaker, solar cell,
fuse, relay, LDR.

Identification of analogue and digital input and
output devices.

Use of an appropriate relationship to solve
problems involving the total resistance of resistors
in series circuits.

Use of AND/OR/NOT logic gates in electronic
circuits.

car heater wiring for different heat settings.
Examine circuit diagrams for vehicle electrical
systems such as wiring of ignition and other
switches and bulbs and heaters.

Investigate the use of sensors and logic gates in
home security systems or environmental and
biological monitoring systems.

Investigate the replacement of series/parallel
switching in car electrics by And/Or logic gates.

Research typical values of current and voltage in
electricity distribution systems.

Investigate factors affecting resistance.
Research the values of resistance of electrical

supply cables and flexes for high current
appliances.

Series circuit rules:
é—h—g—m

Y=V 4+

Parallel circuit rules:
r—ﬁ; 211 +I2 +..
r%s = V1 = V2 =..

F§T =R *R +..

Gas laws and the kinetic model
Knowledge of the kinetic model of a gas.

Qualitative knowledge of the effects of varying

Observe a demonstration of the kinetic model
using kinetic theory apparatus.
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pressure, volume or temperature on a fixed mass
of an ideal gas.

Awareness of applications of the kinetic model of a
gas using knowledge of pressure, volume and
temperature (for a fixed mass of an ideal gas).

Research the values of tyre pressures at different
temperatures.

Research the use of gas tanks in scuba diving.

Research ‘free diving’ and consider the volume of
air in free diver’s lung.

Research weather balloons.

Calculate the difference in pressure inside and
outside a pressurised aircraft cabin, and the
forces acting on the fuselage of the aircraft.

Research into the heating and cooling of gases.

Waves and Radiation

Key areas

Suggested learning activities

Exemplification of key areas

Wave characteristics
Comparison of longitudinal and transverse waves.

Definition of frequency as the number of waves per
second.

Use of an appropriate relationship to solve
problems involving frequency, number of waves
and time.

Identification of wavelength and amplitude of
transverse waves.

Use of an appropriate relationship to solve
problems involving wave speed, frequency and
wavelength.

Waitch a video analysis of ‘slinky’ waves to
determine characteristics.

Watch computer simulations to determine
characteristics.

Measure the speed, wavelength and frequency of
water waves moving along rainwater gutters or
ripple tanks filled to different depths.

Use frequency meters to measure frequency.

N
I=%
v="~fA
d=t

Course Support Notes for National 4 Physics Course




Use of an appropriate relationship to solve
problems involving distance, speed and time for
waves.

Sound
Analysis of sound waveforms including changing
amplitude and frequency.

Knowledge of methods of measurement of the
speed of sound in air.

Knowledge of sound level measurement, including
decibel scale.

Awareness of noise pollution and risks to human
hearing.
Knowledge of methods of protecting hearing.

Awareness of noise cancellation as a means of
reducing the risk of damage to hearing.

Observe oscilloscope patterns.
Investigate voice recognition software.

Measure the speed of sound in solids, liquids and
gases.

Measure typical sound levels in a building.

Research the effects of exposure to different
sound levels and the dangers of prolonged
exposure to high sound levels.

Investigate the absorption of sound by different
materials.

Research the technology used in modern hearing
aids.

Research the use of noise-cancelling headphones
and noise-cancellation technology in Humvees
and helicopters.

Research practical uses of sonar, for example

Course Support Notes for National 4 Physics Course
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Awareness of applications of sonar and ultrasound.

Awareness of sound reproduction technologies.

measuring the depth of water and finding shoals
of fish.

Research into the use of ultrasound in medical
scanning, and in ranging devices.

Experiment with the production of notes in a
variety of musical instruments.

Explore technology used to record and enhance
sound.

Electromagnetic Spectrum
Knowledge of applications and hazards associated
with electromagnetic radiations.

Knowledge of approaches to minimising risks
associated with electromagnetic radiations.

Description of how invisible parts of the EM
spectrum can be detected.

Research parts of the EM spectrum including:
Gamma rays, X-rays, Ultraviolet radiation, visible
light, Infrared radiation, Microwaves, Radio
waves.

Applications in industry or leisure.
Typical jobs which would use the radiation.

Possible hazards of the radiation.

Safety precautions to be taken with the radiation.
For example, sunglasses to protect from UV and
IR.

Detection of EM radiation:

+ microwave leakage from electrical devices (eg
ovens, TVs, mobile phones, tablet computers
and Wi-Fi hubs

+ display of pulses from a remote control
handset on an oscilloscope using
phototransistor, IR sensitive sheets or similar

¢ dye/paint sensitive to ultraviolet radiation

Course Support Notes for National 4 Physics Course
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Description of refraction in terms of change of
direction (where angle of incidence is greater than
0°).

+ spectral analysis plot on digital camera display
or photo editing software

Light — application of lenses to correct long and
short sight

Nuclear radiation

Knowledge of natural and artificial sources of
nuclear radiation and associated medical and
industrial applications.

Consideration of the pros and cons of generating
electricity using nuclear fuel.

Comparison of risk due to nuclear radiation with
risk due to other environmental hazards (eg global
warming) and the management of these risks.

Discuss the arrangement of neutrons, protons
and electrons in an atom.

Research into sources and effects of nuclear
radiation including natural sources (eg radon)
man-made sources (eg plutonium), their effects
on living things (eg leukaemia) and their effects
on non-living things (scintillation, sparks between
high voltages).

Dynamics and Space

Key areas

Suggested learning activities

Exemplification of key areas

Speed and acceleration
Use of an appropriate relationship to solve
problems involving speed, distance, and time.

Determination of average and instantaneous speed.

Interpretation of speed-time graphs to describe
motion including calculation of distance (for objects
which are speeding up, slowing down, stationary
and moving with constant speed.) Motion in one
direction only.

Measure the average speed of trolley moving
down a slope or along a level bench.

Use light gates/motion sensors to measure speed.

Measure the acceleration of a vehicle using two
light gates and a stopwatch.

Produce speed time graphs using motion sensors
and appropriate computer software.

Draw a speed time graph of a car’s journey by
measuring speed at different times from video of
speedometer during journey.

d=wt
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Use of an appropriate relationship to solve
problems involving acceleration, change in speed

Discuss how light gates could be used in sports
(timing races, measuring instantaneous and

and time. average speed). a AV
Determine the acceleration of sports cars, theme t
park rides and space vehicles from research data.

Relationship between forces, motion and

energy Measure the forces needed to change the shape

Use of Newton’s first law and balanced forces to of an object, and the speed and direction of the

explain constant speed for a moving object, making | motion of an object.

reference to frictional forces.
Use an office fan to move low-friction trolley with a
‘salil’.
Use an office fan to change direction of light ball

Use of Newton’s second law to explain the thrown into the air.

movement of objects in situations involving

constant acceleration. Experiment with placing different weights onto all F=ma
ball of plasticine and compare the changes in its

Use of an appropriate relationship to solve shape.

problems involving force, mass and acceleration in W =mg

situations where only one force is acting.

Use of an appropriate relationship to solve
problems involving weight, mass and gravitational
field strength.

Knowledge of the risks and benefits associated with
space exploration including the challenges of
re-entry to a planet’s atmosphere and the use of
thermal protection systems to protect spacecraft on
re-entry.

Investigate the relationship between mass and
weight using a Newton balance.

Use sandpaper or a rubber to demonstrate that
friction converts movement energy to heat. Relate
this to a spacecraft moving at high speed through
the atmosphere of a planet during re-entry.

Investigate the thermal conductivity of different
materials.

Satellites
Knowledge of the range of heights and functions of
satellites in orbit around the earth, including

Investigate the relationship between orbital height
and period by using computer simulations or data

Course Support Notes for National 4 Physics Course
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geostationary and natural satellites.

Knowledge of the qualitative relationship between
the altitude of a satellite and its period.

Knowledge of the use of parabolic reflectors to
send and receive signals.

Use of the relationship between distance, speed
and time applied to satellite communication.

Awareness of a range of applications of satellites
including telecommunications, weather monitoring,
their use in environmental monitoring, and
developing our understanding of the global impact
of mankind’s actions.

from internet.

Investigate the uses of different satellites related
to the orbital period or height and their potential
impact on society.

Investigate reflection from curved reflectors with
ray boxes or microwave Kit.

Research the use of solar furnaces for heating
water in developing countries and the potential
social benefits.

Cosmology
Description of planet, moon, star, solar systems,
exo-planet, galaxy and universe.

Awareness of the scale of the solar system and
universe measured in light years.

Awareness of space exploration and its impact on

our understanding of the universe and planet Earth.

Consideration of the conditions required for an exo-
planet to sustain life.

Research data for solar system including mass,
time to orbit the Sun, surface temperature range,
number of moons, time for one rotation, etc and
present data graphically or pictorially.

Research the nature and scale of the universe
(planet is part of a solar system; solar system is
part of a galaxy) using computer simulations or
internet search.

Research data on galaxies, for example the
Whirlpool galaxy, possible using support from the
Royal Observatory Edinburgh Galaxies Project or
Galaxy Zoo software.

Investigate whether exo-planets could support life,
possibly using support from the Royal Observatory
Edinburgh Exo-planets Project.

Course Support Notes for National 4 Physics Course
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Developing skills for learning,
skills for life and skills for work

Learners are expected to develop broad generic skills as an integral part of their
learning experience. The Course Specification lists the skills for learning, skills for
life and skills for work that learners should develop through this Course. These
are based on SQA’s Skills Framework: Skills for Learning, Skills for Life and
Skills for Work and must be built into the Course where there are appropriate
opportunities. The level of these skills will be appropriate to the level of the
Course.

For this Course, it is expected that the following skills for learning, skills for life
and skills for work will be significantly developed:

Numeracy

This is the ability to use numbers in order to solve problems by counting, doing
calculations, measuring, and understanding graphs and charts. This is also the
ability to understand the results. Learners will have opportunities to extract,
process and interpret information presented in humerous formats including
tabular and graphical. Practical work will provide opportunities to develop time
and measurement skills.

2.1 Number processes

Number of processes means solving problems arising in everyday life through
carrying out calculations, when dealing with data and results from
experiments/investigations and everyday class work, making informed decisions
based on the results of these calculations and understanding these results.

2.2 Money, time and measurement

This means using and understanding time and measurement to solve problems
and handle data in a variety of physics contexts, including practical and
investigative.

2. Information handling

Information handling means being able to interpret physics data in tables, charts
and other graphical displays to draw sensible conclusions throughout the Course.
It involves interpreting the data and considering its reliability in making reasoned
deductions and informed decisions. It also involves an awareness and
understanding of the chance of events happening.

Thinking skills

This is the ability to develop the cognitive skills of remembering and identifying,
understanding and applying. The Course will allow learners to develop skills of
applying, analysing and evaluating. Learners can analyse and evaluate practical
work and data by reviewing the process, identifying issues and forming valid
conclusions. They can demonstrate understanding and application of concepts
and explain and interpret information and data.
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5.3 Applying

Applying is the ability to use existing information to solve physics problems in
different contexts, and to plan, organise and complete a task such as an
investigation.

5.4 Analysing and evaluating

This covers the ability to identify and weigh-up the features of a situation or issue
in physics and use judgement of them in coming to a conclusion. It includes
reviewing and considering any potential solutions.

In addition, learners will also have opportunities to develop literacy skills, working
with others, creativity and citizenship.

Literacy

Learners develop the literacy skills to effectively communicate key physics
concepts and describe, clearly, physics issues in various media forms. Learners
will have opportunities to communicate knowledge and understanding of physics,
with an emphasis on applications and environmental, ethical and/or social
impacts. Learners will have opportunities to develop listening and reading skills
when gathering and processing information.

Working with others

Learning activities provide many opportunities, in all areas of the Course, for
learners to work with others. Practical activities and investigations, in particular,
offer opportunities for group work, which is an important aspect of science and
should be encouraged.

Creativity

Learners can demonstrate creativity when learning Physics, in particular when
planning and designing experiments/investigations. Learners also have the
opportunities to make, write, say or do something new.

Citizenship

Learners will develop citizenship skills when considering the applications of
physics on our lives, as well as environmental and ethical implications.
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Approaches to assessment

Assessment should cover the mandatory skills, knowledge and understanding of
the Course. Assessment should be integral to and improve learning and
teaching. The approach should involve learners and provide supportive feedback.
Self- and peer-assessment techniques should be used, whenever appropriate.

See the Unit Support Notes for guidance on approaches to assessment of the
Units of the Course.

Added value

Courses from National 4 to Advanced Higher include assessment of added value.
At National 4, the added value will be assessed in the Added Value Unit.

Information given in the Course Specification and the Added Value Unit
Specification about the assessment of added value is mandatory.

The Physics Added Value Unit is assessed by an Assignment. Prior to doing this
Unit, learners would benefit from having covered key areas from at least one of:

¢ Physics: Electricity and Energy (National 4)
¢ Physics: Waves and Radiation (National 4)
¢ Physics: Dynamics and Space (National 4)

It is intended that the majority of this time be spent in learning and teaching
activities which develop the skills necessary to conduct investigative/practical
work in Physics. In addition to ensuring that learners are suitably prepared to
conduct simple background research using the internet, learners should also
have the opportunity to become familiar with practical techniques.

If the Added Value Unit is delivered as part of a Course, centres can deliver this
Unit at an appropriate point during the Course.

Learners will use the skills, knowledge and understanding necessary to
undertake an investigation into a topical issue in physics. The teacher/lecturer
may provide guidance to learners on topics for study, taking into account the
needs of their learners and the relevance to everyday issues. While the learner
should choose the topic to be investigated, it would be reasonable for the choice
the learner makes to be one where the teacher/lecturer has some expertise and
has resources available to enable the learner to successfully meet the
Assessment Standards.

The Assignment offers opportunities for learners to work in partnership and in

teams, though it must be clear, at each stage, that the learner has produced
evidence of their contribution to any group work carried out.
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Suggested investigations

Some suggested investigations are listed below which are likely to be familiar to
assessors. Centres are free to select other appropriate investigations.

Topic Key area

Car safety Relationship between forces, motion
and energy

Electricity generation using nuclear Generation of electricity, nuclear

sources radiation

Medical uses of electromagnetic Electromagnetic spectrum

radiation

Water waves as a source of energy Generation of electricity

Hybrid vehicles Generation of electricity

A resource pack has been developed for one of these investigations and can be
found in Appendix 2. This is not mandatory. Centres are free to develop their own
investigations.

Combining assessment across Units

If an integrated approach to Course delivery is chosen, then there may be
opportunities for combining assessment across Units. If this approach is used,
then it is necessary to be able to track evidence for individual Outcomes and
Assessment Standards.

Transfer of evidence: Evidence for the achievement of Outcome 1 and
Assessment Standards 2.2, 2.3 and 2.4 for one Unit can be used as evidence of
the achievement of Outcome 1 and Assessment Standards 2.2, 2.3 and 2.4 in
the other Units of this Course.
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Exemplification of standards

Candidate 1

Assessment Standards can be achieved using one or a number of pieces of
evidence covering work done on different occasions.

Assessors should record evidence of achievement of Outcomes and Assessment
Standards. The table below shows one way of recording evidence. This table is

not mandatory.

Assessment
Standard

Evidence required

Evidence produced

1.1 Planning an
experiment/practic
al investigation

Aim of experiment

v
Variable to be kept constant | From text
Measurements/observations |

to be made

Resources Clear from diagram
Method including safety Clear
1.2 Following Procedures have been
procedures safely | followed safely 4
1.3 Making and Observations/measurements
recording taken are correct
observations/ v
measurements
correctly
1.4 Presenting results | Results have been Table and graph
in an appropriate presented in an appropriate
format format
1.5 Drawing valid What the experiment shows,
conclusions with reference to the aim v
1.6 Evaluating The suggestion given will
experimental improve the experiment v
procedures

This candidate has passed all six Assessment Standards for Outcome 1.

Comment

AS 1.1 (Variable) Sound level to be kept constant should have been ‘Volume

from signal generator’.
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Candidate 1 (contd)
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Candidate 2
Assessment Standards can be achieved using one or a number of pieces of
evidence covering work done on different occasions.

Assessors should record evidence of achievement of Outcomes and Assessment
Standards. The table below shows one way of recording evidence. This table is
not mandatory.

Assessment Evidence required Evidence produced
Standard
1.1 Planning an Aim of experiment v
experiment/
practical Variable to be kept constant | From diagram
investigation
Measurements/observations |
to be made
Resources Clear from diagram
Method including safety Clear
1.2 Following Procedures have been
procedures safely | followed safely 4
1.3 Making and Observations/measurements
recording taken are correct
observations/ v
measurements
correctly
1.4 Presenting results | Results have been
in an appropriate presented in an appropriate |
format format
1.5 Drawing valid What the experiment shows,
conclusions with reference to the aim x
1.6 Evaluating The suggestion given will
experimental improve the experiment v
procedures

This candidate has passed Assessment Standards 1.1, 1.2, 1.3 and 1.6 but has
failed Assessment Standards 1.4 and 1.5.

Comment
AS 1.4 Format appropriate. However, the units in the table are incorrect.

AS 1.5 Does not fit observations. Note: The term ‘hypothesis’ is not required at
this level.
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Candidate 2 (contd)
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Candidate 3

Assessment Standards can be achieved using one or a number of pieces of
evidence covering work done on different occasions.

Assessors should record evidence of achievement of Outcomes and Assessment
Standards. The tables below show one way of recording evidence. These tables

are not mandatory.

Individual evidence for Assessment Standard 2.2

Assessment Evidence required Evidence produced
Standard
2.2 Describing The application is related to Electromagnetic spectrum
an a key area of the Course
application

Application stated

v

The description should
demonstrate knowledge and
understanding of the
application.

Some appropriate
understanding of physics

Individual evidence for Assessment Standard 2.3

Assessment
Standard

Evidence required

Evidence produced

2.3 Describing a
physics issue
in terms of its
effect on the
environment/
society

The issue is related to a key
area of the Course

Electromagnetic spectrum

A physics issue is stated

v

A physics issue should be
described in such a way that
its effect on the
environment/society is clear

Some appropriate
understanding of physics

This candidate has passed Assessment Standards 2.2 and 2.3
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Candidate 4

Assessment Standards can be achieved using one or a number of pieces of
evidence covering work done on different occasions.

Assessors should record evidence of achievement of Outcomes and Assessment
Standards. The tables below show one way of recording evidence. These tables

are not mandatory.

Individual evidence for Assessment Standard 2.2

Assessment Evidence required Evidence produced
Standard
2.2 Describing The application is related | Electromagnetic spectrum
an to a key area of the
application Course

Application stated

v

The description should
demonstrate knowledge
and understanding of the
application.

Some appropriate
understanding of physics

Individual evidence for Assessment Standard 2.3

Assessment
Standard

Evidence required

Evidence produced

2.3 Describing a
physics issue
in terms of its
effect on the
environment/
society

The issue is related to a
key area of the Course

Electromagnetic spectrum

A physics issue is stated

v

A physics issue should be
described in such a way
that its effect on the
environment/society is
clear

Some appropriate
understanding of physics

This candidate has passed Assessment Standards 2.2 and 2.3.
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Equality and inclusion

The following should be taken into consideration:

Situation Reasonable Adjustment

Carrying out practical activities. Use could be made of practical helpers if
learners with physical disabilities, especially
manual dexterity, need assistance to carry
out practical technigques.

Practical helpers may also assist learners
who have visual impairment and have
difficulty in distinguishing colour changes or
other visual information.

Reading, writing and presenting Use could be made of ICT, enlarged text,
text, symbolic representation, alternative paper and/or print colour and/or
tables, graphs and diagrams. practical helpers for learners with visual

impairment, specific learning difficulties and
physical disabilities.

Process information using Use could be made of practical helpers for

calculations. learners with specific cognitive difficulties
(eg dyscalculia).

Draw a valid conclusion, giving Use could be made of practical helpers for

explanations and making learners with specific cognitive difficulties or

predictions. autism.

As far as possible, reasonable adjustments should be made for the Assignment,
where necessary. This includes the use of ‘practical helpers’, readers, scribes,
adapted equipment or assistive technologies.

It is recognised that centres have their own duties under equality and other
legislation and policy initiatives. The guidance given in these Course Support
Notes is designed to sit alongside these duties but is specific to the delivery and
assessment of the Course.

It is important that centres are aware of and understand SQA’s assessment
arrangements for disabled learners, and those with additional support needs,
when making requests for adjustments to published assessment arrangements.
Centres will find more guidance on this in the series of publications on
Assessment Arrangements on SQA’s website: www.sga.org.uk/sqa//14977.html.
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Appendix 1: Reference documents

The following reference documents will provide useful information and
background.

¢ Assessment Arrangements (for disabled candidates and/or those with
additional support needs) — various publications are available on SQA’s
website at: www.sqa.org.uk/sga//14977.html.

Building the Curriculum 4: Skills for learning, skills for life and skills for work
Building the Curriculum 5: A framework for assessment

Course Specifications

Design Principles for National Courses
Guide to Assessment (June 2008)

Overview of Qualification Reports

Principles and practice papers for curriculum areas

SCQF Handbook: User Guide (published 2009) and

SCQF level descriptors (to be reviewed during 2011 to 2012):
www.sga.org.uk/sqa/4595.html

¢ SOA Skills Framework: Skills for Learning, Skills for Life and Skills for Work

¢ Skills for Learning, Skills for Life and Skills for Work: Using the Curriculum
Tool

® & 6 6 O o oo
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Appendix 2: Resource pack

[ National 4 Physics: Added Value Unit ]

Resource Pack: Car Safety

This resource pack gives details of areas that are suitable for the Added Value
Unit.

Car safety research/investigation supports:

Unit: Dynamics and Space
Key area: Relationship between forces, motion and energy

¢ The use of Newton’s first law and balanced forces to explain constant speed,
making reference to frictional forces.
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Background information

Topical issue:  Road vehicle safety J

Road vehicle safety is a continuous process to find improvements which will
reduce the number of road accidents and the severity of any injuries, making
road travel safer for everyone.

Research

Car manufacturers research and develop safety features for their vehicles then
promote the improvements in order to reassure buyers that their cars are safe.
European and government agencies also carry out research in all areas
connected with car safety.

Governments carry out vehicle tests to ensure that the cars produced by
manufacturers perform safely and meet required standards. Government testing
allows the public to compare the safety performance of different cars by using the
same standard tests.

Euro NCAP is a European agency set up by the UK and other European
governments to investigate vehicle safety, and publish their findings. Euro NCAP
organises crash-tests and provides motoring consumers with a realistic and
independent assessment of the safety performance of some of the most popular
cars sold in Europe.

Energy

Cars have kinetic energy when moving. During braking, the kinetic energy is
transferred into heat energy by the brakes. The brakes heat up and then transfer
the energy to the surroundings. During collisions, the kinetic energy will not be
completely transferred into heat energy in the brakes, but may cause damage to
the car and occupants during the collision.

Modern cars have safety features that dissipate kinetic energy during collisions to
reduce injury to car occupants.
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Added Value Unit task

The following areas of car safety research are suitable for the Added Value Unit
task.

Your choice of research topic could be based on one (or more) of these areas.

1 Primary safety developments that have been applied to reduce the
probability of an accident:

(a) Vehicle braking systems which help the driver keep control of the vehicle
under emergency conditions.

(b) Tyre pressure monitoring systems. These warn drivers when tyre

pressure is low and allow action to be taken before road holding and
handling are affected.

2 Secondary safety developments that have been designed to reduce the
injuries sustained during an accident:

(a) Seat belts have been improved to reduce the effect of a crash on the
occupants of the vehicle.

(b) Air bags which inflate and cushion the occupants of the vehicle from
damage when it moves during a crash.

(c) Side impact bars which dissipate the effect of a crash and spread the
force over a larger area.

(d) Crumple zones which are designed to collapse a part of the vehicle and
reduce the effect of the crash on the occupants of the vehicle.
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Websites
The following websites contain information about research which has been
carried out into car safety.

http://hyperphysics.phy-astr.gsu.edu/hbase/carcr.html#ccl

http://www.nhtsa.gov/Research/Databases+and+Software

http://www.theaa.com/allaboutcars/ncap/ncap car results.jsp?make=Fiat&model
Year=Doblo:2004&publicationDate=2004-06-01

http://www.theaa.com/motoring advice/euroncap/crash tests.html

http://www.thatcham.org/safety/pdfs/bumper test development.pdf

http://www.euroncap.com/Content-Web-Page/c6f9d381-1889-4c66-bfcd-
c5c0a69a364d/technical-papers.aspx
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Introduction

These support notes are not mandatory. They provide advice and guidance on
approaches to delivering and assessing the Physics: Electricity and Energy
(National 4) Unit. They are intended for teachers and lecturers who are delivering
this Unit. They should be read in conjunction with:

the Unit Specification

the Course Specification

the Added Value Unit Specification

the Course Support Notes

appropriate assessment support materials

* & & o o
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General guidance on the Unit

Aims
In this Unit learners develop skills of scientific inquiry, investigation and analytical
thinking, along with knowledge and understanding of electricity and energy.

Learners will apply these skills when considering the applications of electricity
and energy on our lives, as well as the implications on society/the environment.
This can be done by using a variety of approaches, including investigation and
problem solving.

The Unit covers the key areas of:

Generation of electricity

Electrical power

Electromagnetism

Practical electrical and electronic circuits
Gas laws and the kinetic model

* & & o o

Learners will research issues, apply scientific skills and communicate information
related to their findings, which will develop skills of scientific literacy.

Progression into this Unit

Entry to this Unit is at the discretion of the centre. However, learners would
normally be expected to have attained the skills, knowledge and understanding
required by the following or equivalent qualifications and/or experience:

¢ National 3 Physics

There may also be progression from National 3 Chemistry, National 3 Biology,
National 3 Environmental Science and National 3 Science Courses.

Skills, knowledge and understanding covered
in this Unit

Information about skills, knowledge and understanding is given in the National 4
Physics Course Support Notes.

If this Unit is being delivered on a free-standing basis, teachers and lecturers

should cover the mandatory skills and key areas in ways which are most
appropriate for delivery in their centres.

Progression from this Unit

This Unit may provide progression to:

¢ other qualifications in physics or related areas
¢ further study, employment and/or training
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Approaches to learning and
teaching

Approaches to learning and teaching and suggested learning activities are given
in the Course Support Notes.

Developing skills for learning, skills for life
and skills for work

Information about developing skills for learning, skills for life and skills for work in
this Unit is given in the relevant Course Support Notes.

Approaches to assessment and gathering
evidence

The purpose of this section is to give advice on approaches to assessment for
the Unit. There will be other documents produced for centres to provide
exemplification of assessments and guidance on how to write them.

Approaches to the assessment of a Unit when it forms part of a Course may differ
from approaches to assessing the same Unit when it is not being delivered as
part of a Course. If an integrated approach to Course delivery is chosen, then
there may be opportunities for combining assessment across Units.

Assessments must be valid, reliable and fit for purpose for the subject and level,
and should fit in with learning and teaching approaches.

Unit assessment should support learning and teaching and where possible
enable personalisation and choice for learners in assessment methods and
processes. Teachers and lecturers should select the assessment methods they
believe are most appropriate, taking into account the needs of their learners and
the requirements of the Unit.

There is no mandatory order for delivery of the Outcomes. These should be
overtaken throughout the Unit and are an integral part of learning and teaching.

The table below gives guidance and advice on possible approaches to
assessment and gathering evidence.

Strategies for gathering evidence

There may be opportunities in the day-to-day delivery of the Units in a Course to
observe learners providing evidence which satisfies completely or partially a Unit
or Units. This is naturally occurring evidence and can be recorded as evidence
for an Outcome or parts of an Outcome. In some cases, additional evidence may
also be required to supplement and confirm the naturally occurring evidence.

Approaches to assessment might cover the whole Unit or be combined across
Outcomes. A holistic approach can enrich the assessment process for the learner
a by bringing together different Outcomes and/or Assessment Standards. If a
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holistic approach is used then it is necessary to be able to track individual
Assessment Standard evidence.

Strategies for gathering evidence and ensuring that the learners’ work is their
own could include:

¢ personal interviews during which the teacher or lecturer can ask additional
guestions about completed work

an oral presentation on their work

writing reports in supervised conditions

checklists to record the authenticity

supplementary sources of evidence, such as witness testimony, film or audio
clips

* & o o

Evidence can be gathered from classwork, experiments, investigations and/or
research carried out in this Unit. It can be obtained using one or more of the
strategies outlined above or by alternative methods, which could include a test of
knowledge, understanding and skills.
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Equality and inclusion

The Course Support Notes provide full information on equality and inclusion.

It is recognised that centres have their own duties under equality and other
legislation and policy initiatives. The guidance given in these Unit Support Notes
is designed to sit alongside these duties but is specific to the delivery and
assessment of the Unit.

Alternative approaches to Unit assessment to take account of the specific needs
of learners can be used. However, the centre must be satisfied that the integrity
of the assessment is maintained and that the alternative approaches to
assessment will, in fact, generate the necessary evidence of achievement.
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Appendix 1: Reference documents

The following reference documents will provide useful information and
background.

¢

® & & 6 6 o o o o

*

Assessment Arrangements (for disabled candidates and/or those with
additional support needs) — various publications on SQA’s website:
http://www.sga.org.uk/sqa/14976.html

Building the Curriculum 4: Skills for learning, skills for life and skills for work

Building the Curriculum 5: A framework for assessment

Course Specifications

Design Principles for National Courses
Guide to Assessment (June 2008)
Overview of Qualification Reports

Overview of Qualification Reports

Principles and practice papers for curriculum areas

Research Report 4 — Less is More: Good Practice in Reducing Assessment
Time

Coursework Authenticity — a Guide for Teachers and Lecturers

SCOF Handbook: User Guide (published 2009) and
SCQF level descriptors (to be reviewed during 2011 to 2012):
www.sga.org.uk/sqa/4595.html

SOA Skills Framework: Skills for Learning, Skills for Life and Skills for Work

Skills for Learning, Skills for Life and Skills for Work: Using the Curriculum
Tool

SQA Guidelines on e-assessment for Schools
SQA Guidelines on Online Assessment for Further Education
SQA e-assessment web page: www.sga.org.uk/sqa/5606.html
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Introduction

These support notes are not mandatory. They provide advice and guidance on
approaches to delivering and assessing the Physics: Waves and Radiation
(National 4) Unit. They are intended for teachers and lecturers who are delivering
this Unit. They should be read in conjunction with:

the Unit Specification

the Course Specification

the Added Value Unit Specification

the Course Support Notes

appropriate assessment support materials

* & & o o
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General guidance on the Unit

Aims
In this Unit learners develop skills of scientific inquiry, investigation and analytical
thinking, along with knowledge and understanding of waves and radiation.

Learners will apply these skills when considering the applications of waves and
radiation on our lives, as well as the implications on society/ the environment.
This can be done by using a variety of approaches, including investigation and
problem solving.

The Unit covers the key areas:

Wave characteristics
Sound

Electromagnetic spectrum
Nuclear radiation

* & o o

Learners will research issues, apply scientific skills and communicate information
related to their findings, which will develop skills of scientific literacy.

Progression into this Unit

Entry to this Unit is at the discretion of the centre. However, learners would
normally be expected to have attained the skills, knowledge and understanding
required by the following or equivalent qualifications and/or experience:

¢ National 3 Physics Course

There may also be progression from National 3 Chemistry, National 3 Biology,
National 3 Environmental Science and National 3 Science Courses.

Skills, knowledge and understanding covered
in this Unit

Information about skills, knowledge and understanding is given in the National 4
Physics Course Support Notes.

If this Unit is being delivered on a free-standing basis, teachers and lecturers

should cover the mandatory skills and key areas in ways which are most
appropriate for delivery in their centres.

Progression from this Unit

This Unit may provide progression to:

+ other qualifications in physics or related areas
¢ further study, employment and/or training
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Approaches to learning and
teaching

Approaches to learning and teaching and suggested learning activities are given
in the Course Support Notes.

Developing skills for learning, skills for life
and skills for work

Information about developing skills for learning, skills for life and skills for work in
this Unit is given in the relevant Course Support Notes.

Approaches to assessment and gathering
evidence

The purpose of this section is to give advice on approaches to assessment for
the Unit. There will be other documents produced for centres to provide
exemplification of assessments and guidance on how to write them.

Approaches to the assessment of a Unit when it forms part of a Course may differ
from approaches to assessing the same Unit when it is not being delivered as
part of a Course. If an integrated approach to Course delivery is chosen, then
there may be opportunities for combining assessment across Units.

Assessments must be valid, reliable and fit for purpose for the subject and level,
and should fit in with learning and teaching approaches.

Unit assessment should support learning and teaching and where possible
enable personalisation and choice for learners in assessment methods and
processes. Teachers and lecturers should select the assessment methods they
believe are most appropriate, taking into account the needs of their learners and
the requirements of the Unit.

There is no mandatory order for delivery of the Outcomes. These should be
overtaken throughout the Unit and are an integral part of learning and teaching.

The table below gives guidance and advice on possible approaches to
assessment and gathering evidence.

Strategies for gathering evidence

There may be opportunities in the day-to-day delivery of the Units in a Course to
observe learners providing evidence which satisfies completely or partially a Unit
or Units. This is naturally occurring evidence and can be recorded as evidence
for an Outcome or parts of an Outcome. In some cases, additional evidence may
also be required to supplement and confirm the naturally occurring evidence.

Approaches to assessment might cover the whole Unit or be combined across
Outcomes. A holistic approach can enrich the assessment process for the learner
by bringing together different Outcomes and/or Assessment Standards. If a
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holistic approach is used then it is necessary to be able to track individual
Assessment Standard evidence.

Strategies for gathering evidence and ensuring that the learners’ work is their
own could include:

¢ personal interviews during which the teacher or lecturer can ask additional
guestions about completed work

an oral presentation on their work

writing reports in supervised conditions

checklists to record the authenticity

supplementary sources of evidence, such as witness testimony, film or audio
clips

* & o o

Evidence can be gathered from classwork, experiments, investigations and/or
research carried out in this Unit. It can be obtained using one or more of the
strategies outlined above or by alternative methods, which could include a test of
knowledge, understanding and skills.
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Equality and inclusion

The Course Support Notes provide full information on equality and inclusion for
this Unit.

It is recognised that centres have their own duties under equality and other
legislation and policy initiatives. The guidance given in these Unit Support Notes
is designed to sit alongside these duties but is specific to the delivery and
assessment of the Unit.

Alternative approaches to Unit assessment to take account of the specific needs
of learners can be used. However, the centre must be satisfied that the integrity
of the assessment is maintained and that the alternative approaches to
assessment will, in fact, generate the necessary evidence of achievement.
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Appendix 1: Reference documents

The following reference documents will provide useful information and
background.

¢

® & & 6 6 o o o o

*

Assessment Arrangements (for disabled candidates and/or those with
additional support needs) — various publications on SQA’s website:
http://www.sga.org.uk/sqa/14976.html

Building the Curriculum 4: Skills for learning, skills for life and skills for work

Building the Curriculum 5: A framework for assessment

Course Specifications

Design Principles for National Courses
Guide to Assessment (June 2008)
Overview of Qualification Reports

Overview of Qualification Reports

Principles and practice papers for curriculum areas

Research Report 4 — Less is More: Good Practice in Reducing Assessment
Time

Coursework Authenticity — a Guide for Teachers and Lecturers

SCOF Handbook: User Guide (published 2009) and
SCQF level descriptors (to be reviewed during 2011 to 2012):
www.sga.org.uk/sqa/4595.html

SOA Skills Framework: Skills for Learning, Skills for Life and Skills for Work

Skills for Learning, Skills for Life and Skills for Work: Using the Curriculum
Tool

SQA Guidelines on e-assessment for Schools
SQA Guidelines on Online Assessment for Further Education
SQA e-assessment web page: www.sga.org.uk/sqa/5606.html

Unit Support Notes for Physics: Waves and Radiation (National 4) Unit 50


http://www.sqa.org.uk/sqa/14976.html
http://www.ltscotland.org.uk/buildingyourcurriculum/policycontext/btc/btc4.asp
http://www.ltscotland.org.uk/buildingyourcurriculum/policycontext/btc/btc5.asp
http://www.sqa.org.uk/sqa/46327.2947.html
http://www.sqa.org.uk/sqa/42135.2629.html
http://www.sqa.org.uk/files_ccc/25GuideToAssessment.pdf
http://www.sqa.org.uk/sqa/42467.2792.html
http://www.scqf.org.uk/Resources
http://www.sqa.org.uk/sqa/4595.html
http://www.sqa.org.uk/sqa/45395.html
http://www.sqa.org.uk/sqa/45395.html
http://www.sqa.org.uk/sqa/45395.html
http://www.sqa.org.uk/sqa/5606.html

Administrative information

Published:

Superclass:

June 2013 (version 1.1)

QA

History of changes to Unit Support Notes

Unit Version | Description of change Authorised Date
details by

11 Exemplar materials and resource pack | Qualifications June

added. Development 2013

Manager

© Scottish Qualifications Authority 2013

This document may be reproduced in whole or in part for educational purposes
provided that no profit is derived from reproduction and that, if reproduced in part,
the source is acknowledged. Additional copies can be downloaded from SQA’s
website at www.sqa.org.uk.

Note: You are advised to check SQA’s website (www.sqa.org.uk) to ensure you
are using the most up-to-date version.

Unit Support Notes for Physics: Waves and Radiation (National 4) Unit

51



http://www.sqa.org.uk/
http://www.sqa.org.uk/

}\QS QA

Unit Support Notes — Physics:
Dynamics and Space (National 4)

This document may be reproduced in whole or in part for educational purposes provided that no profit is
derived from reproduction and that, if reproduced in part, the source is acknowledged. Additional copies of
these Unit Support Notes can be downloaded from SQA’s website: www.sga.org.uk.

Please refer to the note of changes at the end of this document for details of changes from previous version
(where applicable).


http://www.sqa.org.uk/

Introduction

These support notes are not mandatory. They provide advice and guidance on
approaches to delivering and assessing the Physics: Dynamics and Space
(National 4) Unit. They are intended for teachers and lecturers who are delivering
this Unit. They should be read in conjunction with:

the Unit Specification

the Course Specification

the Added Value Unit Specification

the Course Support Notes

appropriate assessment support materials

* & & o o
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General guidance on the Unit

Aims
In this Unit learners develop skills of scientific inquiry, investigation and analytical
thinking, along with knowledge and understanding of dynamics and space.

Learners will apply these skills when considering the applications of dynamics
and space on our lives, as well as the implications on society/the environment.
This can be done by using a variety of approaches, including investigation and
problem solving.

The Unit covers the key areas of:

¢ Speed and acceleration
+ Relationships between forces, motion and energy
¢ Satellites and cosmology

Learners will research issues, apply scientific skills and communicate information
related to their findings, which will develop skills of scientific literacy.

Progression into this Unit

Entry to this Unit is at the discretion of the centre. However, learners would
normally be expected to have attained the skills, knowledge and understanding
required by the following or equivalent qualifications and/or experience:

¢ National 3 Physics Course

There may also be progression from National 3 Chemistry, National 3 Biology,
National 3 Environmental Science and National 3 Science Courses.

Skills, knowledge and understanding covered
in this Unit

Information about skills, knowledge and understanding is given in the National 4
Physics Course Support Notes.

If this Unit is being delivered on a free-standing basis, teachers and lecturers

should cover the mandatory skills and key areas in ways which are most
appropriate for delivery in their centres.

Progression from this Unit

This Unit may provide progression to:

+ other qualifications in physics or related areas
¢ further study, employment and/or training
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Approaches to learning and
teaching

Approaches to learning and teaching and suggested learning activities are given
in the Course Support Notes.

Developing skills for learning, skills for life
and skills for work

Information about developing skills for learning, skills for life and skills for work in
this Unit is given in the relevant Course Support Notes.

Approaches to assessment and gathering
evidence

The purpose of this section is to give advice on approaches to assessment for
the Unit. There will be other documents produced for centres to provide
exemplification of assessments and guidance on how to write them.

Approaches to the assessment of a Unit when it forms part of a Course may differ
from approaches to assessing the same Unit when it is not being delivered as
part of a Course. If an integrated approach to Course delivery is chosen, then
there may be opportunities for combining assessment across Units.

Assessments must be valid, reliable and fit for purpose for the subject and level,
and should fit in with learning and teaching approaches.

Unit assessment should support learning and teaching and where possible
enable personalisation and choice for learners in assessment methods and
processes. Teachers and lecturers should select the assessment methods they
believe are most appropriate, taking into account the needs of their learners and
the requirements of the Unit.

There is no mandatory order for delivery of the Outcomes. These should be
overtaken throughout the Unit and are an integral part of learning and teaching.

The table below gives guidance and advice on possible approaches to
assessment and gathering evidence.

Strategies for gathering evidence

There may be opportunities in the day-to-day delivery of the Units in a Course to
observe learners providing evidence which satisfies an Outcome completely or
partially. This is naturally occurring evidence and can be recorded as evidence
for an Outcome or parts of an Outcome. In some cases, additional evidence may
also be required to supplement and confirm the naturally occurring evidence.

Approaches to assessment might cover the whole Unit or be combined across
Outcomes. A holistic approach can enrich the assessment process for the learner
by bringing together different Outcomes and or Assessment Standards. If a
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holistic approach is used then it is necessary to be able to track individual
Assessment Standard evidence.

Strategies for gathering evidence and ensuring that the learners’ work is their
own could include:

¢ personal interviews during which the teacher or lecturer can ask additional
guestions about completed work

an oral presentation on their work

writing reports in supervised conditions

checklists to record the authenticity

supplementary sources of evidence, such as witness testimony, film or audio
clips

* & o o

Evidence can be gathered from classwork, experiments, investigations and/or
research carried out in this Unit. It can be obtained using one or more of the
strategies outlined above or by alternative methods, which could include a test of
knowledge, understanding and skills.
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Equality and inclusion

The Course Support Notes provide full information on equality and inclusion for
this Unit.

It is recognised that centres have their own duties under equality and other
legislation and policy initiatives. The guidance given in these Unit Support Notes
is designed to sit alongside these duties but is specific to the delivery and
assessment of the Unit.

Alternative approaches to Unit assessment to take account of the specific needs
of learners can be used. However, the centre must be satisfied that the integrity
of the assessment is maintained and that the alternative approaches to
assessment will, in fact, generate the necessary evidence of achievement.
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Appendix 1: Reference documents

The following reference documents will provide useful information and
background.

¢

® & & 6 6 o o o o

*

Assessment Arrangements (for disabled candidates and/or those with
additional support needs) — various publications on SQA’s website:
http://www.sga.org.uk/sqa/14976.html

Building the Curriculum 4: Skills for learning, skills for life and skills for work

Building the Curriculum 5: A framework for assessment

Course Specifications

Design Principles for National Courses
Guide to Assessment (June 2008)
Overview of Qualification Reports

Overview of Qualification Reports

Principles and practice papers for curriculum areas

Research Report 4 — Less is More: Good Practice in Reducing Assessment
Time

Coursework Authenticity — a Guide for Teachers and Lecturers

SCOF Handbook: User Guide (published 2009) and
SCQF level descriptors (to be reviewed during 2011 to 2012):
www.sga.org.uk/sqa/4595.html

SOA Skills Framework: Skills for Learning, Skills for Life and Skills for Work

Skills for Learning, Skills for Life and Skills for Work: Using the Curriculum
Tool

SQA Guidelines on e-assessment for Schools
SQA Guidelines on Online Assessment for Further Education
SQA e-assessment web page: www.sga.org.uk/sqa/5606.html
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