2000 STAV/AIP Physics Teachers Conference
Planning a Data Analysis Task in Unit 3&4 Physics

The Context:

A student's level of achievement for Unit 3 & 4 is determined by a combination of school-assessed coursework and examinations. School-assessed coursework contributes 17% of the assessment in each of Unit 3 and Unit 4. The two exams are worth 33% each.

It is worth reminding ourselves of the stated intention of coursework assessment. "Assessment tasks designed for coursework assessment must be part of the regular teaching and learning program and must be completed mainly in class time. They are to be completed within a limited timeframe and the scope of each task is restricted." (Science Assessment Guide for the Revised VCE 2000 p.11)

The Choices:

Teachers have a choice of using a data analysis exercise as an example of school-assessed coursework in Unit 3 and/or Unit 4.

Unit 3 - Outcome 1 (Sound) must be assessed by a Summary Report of Selected Practical Activities. For each of Outcomes 2 (Electric Power) and Outcome 3 (Electronic Systems) a different one of the following tasks must be completed: 

· a written report

· a test – qualitative and quantitative questions

· data analysis

· a written response to a media item.

This means that if you are going to use a data analysis exercise as one of your coursework assessment pieces in Unit 3 then it has to be related to either electric power or electronics.

Unit 4 - Two different assessment tasks should be selected to demonstrate achievement of any two of Outcomes 1 (Motion & Gravity), 2 (Structures and Materials) and 3 (Ideas about light and matter). The student investigation (Outcome 4) should deal with the content associated with the remaining outcome and may also deal with content from the other outcomes. The assessment tasks are to be selected from the following:

· a written report

· a report in multimedia format

· a test – qualitative and quantitative questions

· data analysis

· a written response to a media item

· a summary report of the students’ logbook.

The Outcomes that could be addressed by a data analysis exercise in Unit 4 are constrained by the Outcome that is chosen to be the basis for the Student Investigation. Note that Motion & Gravity are separate areas of study but are both included in Outcome 1.

Outcome covered by Student Investigation
Outcomes available for data analysis exercise

Motion & Gravity
Structures and Materials, Ideas about Light and Matter

Structures and Materials
Motion & Gravity, Ideas about Light and Matter

Ideas about Light and Matter
Motion & Gravity, Structures and Materials

The Task:

A data analysis exercise should use appropriate technology, such as graphics calculators and/or spreadsheets to investigate, analyse and interpret supplied data and relate it to the key knowledge for the given area of study.

The key points of the task description are that:

· appropriate technology should (must?) be used

· supplied data should be included

This doesn't preclude the use of student-generated data as well but it seems to require the inclusion of additional teacher-supplied data.

Duration, Timing and Location:

The data analysis should be completed in 80-100 minutes of class time over one week.

Most teachers will probably schedule a data analysis exercise to be completed in a double period, either in a computer laboratory or using laptops in a room with network access. The ability to print or save to a network folder would be desirable.

The use of graphic calculators will present some interesting challenges unless facilities are available to print their output.  Perhaps they can be used to generate the required graphs but their output must then be 'sketched' on the data analysis question sheet.

Given the assessment criteria, the data analysis exercise will need to be scheduled after completing most of the theory associated with the identified area of study.

Schools with more than one Year 12 Physics class will need to organise this task so that there is a consistency of approach. Supplied data could be varied for each class or classes could do the task at the same time. A timely reminder about the competitive nature of school-assessed coursework will probably suffice.

Most teachers will probably require it to be completed under 'test conditions' in class time.

Weighting:

If the data analysis exercise is used as an assessment task for school-assessed coursework in Unit 3 it is worth 30 marks out of 100 or 5.1% of the total assessment for the year.

In Unit 4 it is worth 20 marks out of 100 or 3.4% of the total assessment for the year.

The different weighting given to the same task in both semesters is not really a major problem. Both will probably be treated in a similar manner and have a similar degree of complexity.

Assessment Criteria:

The extent to which the data analysis response demonstrates:

Criterion 1: Knowledge and application of appropriate physics terms, concepts and relationships. (10 marks) 

· Application of key knowledge and skills about the area of study, throughout the task, with clear definitions and explanations.

· Appropriate use of accepted physics symbols, SI units and accepted terminology.

· Clear labelling of diagrams and graphs.

Criterion 2: Analysis, interpretation and synthesis of information. (10 marks) 

· Analysis, interpretation and synthesis of information about the context, from a variety of sources.

· Explanation and use of significant aspects of the key knowledge and skills relevant to the area of study.

· Detailed and accurate discussion demonstrating a sophisticated level of understanding of the relationships between key knowledge and skills.

Criterion 3: Calculation of physical quantities and correct use of significant figures in measurements and calculations. (10 marks) 

· Appropriate level of accuracy and manipulation of data, resulting in the calculation of physical values and explanation of physical relationships.

· Accurate measurements and calculations with a correct treatment of significant figures.

· Correct calculation and use of physical quantities, significant to the context at a level of mathematics outlined in the study design.

The articulation of specific criteria for the task has implications for the design of the data analysis exercise. The following question types could be included:

· provision of definitions of key concepts

· generation of graphs from supplied data, including appropriate labels and units
· interpretation of graphical information
· interpolation and extrapolation of data from graphs
· calculation of gradients, intercept points, etc. as appropriate
· calculation of physical values

· application and explanation of key knowledge and skills

· analysis, interpretation and synthesis of information

The weighting of each of the criteria is more problematical and probably really only needs to be taken as a guide.

Possible Topics:

Unit 3
Electric Power

· magnetic field of a solenoid

· AC voltage and current

· transmission losses

Electronic Systems

· devices with non-linear graphs including diodes, half wave rectification (in series and parallel with ohmic devices or other non-ohmic devices?)

· capacitors, time constant for charging and discharging: (=RC, qualitative description of charging and discharging, smoothing for DC power supplies

· voltage amplifiers, gain for linear amplification =
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· Unit 4 (depending on Student Investigation focus)

· force vs time graphs for collisions, impulse, momentum, crumple zones, helmets

· elastic and inelastic collisions, kinetic energy conservation during elastic collisions

· circular motion, comparison with non-uniform circular motion using conservation of energy in a uniform gravitational field

· universal gravitation (many examples)

· satellite case study

· weightlessness

· tides

· stress, strain, stiffness, Hooke's Law, Young's Modulus, strain energy

· photoelectric effect, Planck's constant, threshold frequency, work function, cutoff voltage

Resources:

· Experiments and Exercises for Senior Physics Book 1 & 2 - Bruce Saunders (B&G Scientific 1993)

· Physics Experiments and Student Investigations - Brian McKittrick (McGraw-Hill 1991)

Unit 1 & 2 Preparation:

Assessment for Unit 1 & 2 Physics is based on a decision that the student has demonstrated achievement of the set of outcomes specified for the units. The same caveat applies for assessment of Unit 1 & 2 as was outlined for Unit 3 & 4.

Assessment tasks must be part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited timeframe.

Assessment tasks for both Year 11 Units include:

· short reports, oral, poster or multi-media presentations

· preparation of web pages

· demonstrations

· practical work, including written reports

· tests

There is no specific mention of data analysis exercises but I believe that if you intend to use one or more of them in Unit 3 & 4 you should allow students to familiarise themselves with the format in Year 11.
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