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Unit 3 Assessment

Some comments on “Report on Practical Activities”

Dan O’Keeffe, Camberwell Grammar School

Task:
A summary report of selected practical activities from the log book.  The summary report … should be a response to a series of questions and supplied data including data from the student logbook.

This year the practical activity can be done in any of the three Areas of Study.

Questions to Consider:

· What is a practical activity?

· What practical activities are there for each of Sound, Electronic Systems and Electric Power?

· Are the constraints on number of practical activities, class time and word length realistic?

· How could the task be organised?

· What is the role of the log book?

· How is the assessment to be carried out?  What is to be assessed?

What is a practical activity?

A practical activity is a task that involves scientific observation or measurement.  It may involve presenting that information in graphical or table form, or using it to calculate other physical quantities.  It also includes the opportunity to comment on or interpret the information in oral or written form.  It can be done in or out of class, at school or home.

Some possibilities include:

· Skill exercises: Activities designed to familiarise students with a particular item of equipment.

· Concept exploration and development activities: Activities designed to familiarise students with a new concept.

· Verification exercises: These are designed to illustrate a principle of physics or its application.  They are usually structured activities where students are guided by directions and asked to answer specific questions.

· Set experiments where student modification or extension to the design is encouraged.

· Student designed experiments where a problem is set and the students design the method, and implement it.

· Teacher demonstrations designed to promote student’s predictive, observational and explanatory skills.

· Large group or class experiments involving collaborative student design and/or data collection.

· Data analysis of supplied data or analysis of computer simulations.

· Self-paced learning program, in which students work through a set of short practical tasks linked by reading and problems.

· Round robin of short observational and measurement exercises designed to stimulate the students’ curiosity and to develop questions that their subsequent study can address.

What practical activities are there for Sound?

	Activity
	Purpose
	Type
	Equipment

	Types of waves
	Longitudinal and transverse waves
	Concept exploration
	Springs

	Measuring speed of sound
	Echoes, 

Speed of sound, v = d/t
	Class experiment
	Stopwatch, measuring tape, sound source

	Hearing test
	Frequency response, v = f(, Dimensions of wavelengths
	Concept exploration

Computational task
	Frequency generator, loudspeaker

	DB meter
	Use of dB, conversion to Intensity
	Skill exercise

Computational task
	 dB meters

	Inverse square law
	Use of dB, conversion to Intensity, graphing and log-log
	Class experiment
	 dB meters

	Reflection of waves
	Reflection at fixed and free ends for L’nal and T’verse waves.
	Concept exploration

POE demonstration
	Springs

	Superposition of waves
	Superposition principle
	Concept exploration

POE demonstration
	Springs

	Interference of sound  - I
	Interference from two speakers, and with a tuning fork
	Concept exploration
	Frequency generator, two loudspeakers.  Tuning forks

	Interference of sound - II
	Path Difference
	Class experiment
	Frequency generator, two loudspeakers, measuring tape

	Standing waves in springs
	Standing waves in stretched strings
	Concept exploration
	Springs

	Standing waves in a flexible strip
	Standing waves with a free end
	Concept exploration
	Strip of timber (at least 2metres)

	Standing waves in a plate
	Standing waves in 2d: Chladni plate
	Concept exploration
	Chladni plate and bow

	Standing waves in an air column
	Standing waves in closed and open air columns
	Concept exploration
	Meeker burner, glass or plastic column

	Harmonics in musical instruments
	Harmonics in strings, and open and closed air columns
	Concept exploration
	Musical instruments

	Resonance
	Resonance

Harmonics in air column
	Verification exercise
	Glass tube, large measuring cylinder, tuning forks, ruler

	Standing waves in stretched wire
	Harmonics in stretched string
	
	Monochord, horseshoe magnets, AC power supply.


Activities in Electronic Systems

	Activity
	Purpose
	Type
	Equipment

	Use a multimeter to measure the AC and DC voltages of a power supply.
	Peak, RMS and Peak to Peak voltages
	Skill exercise, Self-paced learning program
	Multimeter, power supply

	Use a CRO to measure the voltage of a battery
	Peak, RMS and Peak to Peak voltages
	Skill exercise, Self-paced learning program 
	CRO, battery

	Use a CRO to measure the peak voltage of the range of AC voltages
	Peak, RMS and Peak to Peak voltages
	Skill exercise, Self-paced learning program 
	CRO, power supply

	Investigate the voltage drop across each of a diode and 1k( resistor in series across a DC power supply
	Non-ohmic conductors
	Concept exploration, Self-paced learning program
	Voltmeter, components, power supply

	Describe the behaviour of a voltmeter across a resistor in a RC circuit 
	Capacitors
	Concept exploration, Self-paced learning program
	Voltmeter, components, battery

	Use a CRO to observe the voltage across a capacitor, and use a stopwatch to measure the time constant
	Capacitors
	Self-paced learning program
	CRO, components, battery

	Use a CRO to observe the voltages in a half wave rectifier circuit
	Rectifiers and smoothing
	Concept exploration, Self-paced learning program
	CRO, components, battery

	Use a logic board to determine the truth tables of the logic gates
	Logic gates
	Self-paced learning program
	Logic boards

	Use a voltmeter to observe the voltage out of a voltage divider
	Voltage divider
	Self-paced learning program
	Voltmeter, components, battery

	Use voltage dividers as inputs to logic gates
	Voltage divider, logic gates
	Self-paced learning program
	Logic boards

	Determine the graph of a voltage amplifier
	Voltage amplifier
	Self-paced learning program
	Voltmeter, amplifier circuit

	Observe the change in the output of a flip-flop circuit
	Flip-flops
	Self-paced learning program
	Logic boards


Electric Power

	Activity
	Purpose
	Type
	Equipment

	Investigate the magnetic field around a magnet
	Magnetic fields
	Demonstration
	Magnets and compasses

	Oersted’s Experiment
	Magnetic field of a current
	Demonstration
	Apparatus

	Deflection of a current loop in a magnetic field
	Direction of magnetic force on a current
	Demonstration
	Apparatus

	Movement of current carrying aluminium rod in a magnetic field
	Direction of magnetic force on a current
	POE Demonstration
	Apparatus

	Movement of a speaker coil at low frequency
	Direction of magnetic force on a current
	Demonstration
	Speaker, frequency generator

	Current balance experiment
	Magnitude and direction of magnetic force on a current F=BIl
	Set experiment
	Current balance kit plus accessories

	Deflection of electron beams in a CRO and in evacuated tubes
	Magnetic force on moving charge
	POE Demonstration
	CRO, magnet

	Demonstration meters to observe motor effect
	Motor Effect
	Concept exploration
	Demonstration meters, compasses

	Model DC motor
	Motor Effect
	POE Demonstration
	Model DC motor

	DC motor dissection
	Motor Effect
	Set experiment
	Small DC motors

	EMI with a magnet and solenoid connected to a CRO
	Electromagnetic Induction
	POE Demonstration
	CRO, solenoid, magnet

	Magnet falling through an aluminium tube
	Electromagnetic Induction
	POE Demonstration
	Apparatus

	Model generator
	Generator principle
	POE Demonstration
	Apparatus

	Induced EMF experiment
	Electromagnetic Induction
	Set experiment
	Kit

	Demountable transformer
	Transformers
	Demonstration
	Apparatus

	Model transmission line system
	Transformers, Transmission lines
	Demonstration
	Apparatus


Are the constraints on number of practical activities, class time and word length realistic?

It would be very difficult to find “3 – 5 practical activities”, each of which should be “completed in 80 – 100 minutes of class time”.  Similarly, writing 500 – 750 words in a double period is a major task.

How could the task be organised?

Teachers will come up with a variety of approaches to this task that reflect their own particular interests.  The plans above are one example based on a collection of different styles of activities.

Rather than seeing the task as a diverse group of activities, it could be considered as a collection of activities with a common purpose.  One such approach for Sound is to have a range of different ways for measuring the speed of sound, each with different degrees of accuracy.

Some methods include:

· Timing sound over a measured distance,

· Locating nodal lines in a 2 – dim interference pattern with sound of a known frequency,

· Resonance tube experiment.

Another approach could be to experimentally investigate different types of musical instruments.

In Electronics, a theme could be producing a smooth AC to DC converter.

In Electric Power, a theme could be the whole system from generator to appliance.

What is the role of the log book?

The log book is just the record of the student’s practical activities.  Given the tasks are likely to be spread out of a few weeks, there is probably no need to retain the log book.

A Possible Structure:

· Short activities: title with space for comment

· Demonstrations: title with space for predictions, observations and explanations, questions

· Concept exploration: title with space for observations

· Class experiments: title with space for data and analysis

· Set experiments: Purpose, method, data and analysis, and questions with space for answers

How is the assessment to be carried out?  What is to be assessed?

Devising a test - type exercise for this activity will be difficult.  Having all students sit the task at the same time may also be important, given its weighting.

One possibility for the task is to give the students a set of experimental data similar to the data they collected and analyzed, and ask them to do a similar analysis under test conditions.

