Planning for the Unit 4 Experimental Investigation in 2001

Notes prepared by Dan O’Keeffe, Camberwell Grammar School

Task:
A plan and a report of a student-designed investigation including a concise evaluation.
What are the constraints?

1. Class time.

The Assessment Guide for the Revised VCE 2000 specify that the task “should be completed mainly in class” with a minimum time of 6 hours and a maximum of 7.5 hours, which means somewhere between a week and a half, and two weeks of class time.  In this time the planning, implementation, analysis and evaluation is to be done.  This has implications for the nature and range of topics that could be fully completed in this time.

2. Selection of Area of Study

There are three assessment tasks, two from a range of assessment styles, as per Unit 3, and the Experimental Investigation, for the four outcome statements.  Rather than allow teachers to choose how they wanted the three tasks to cover the four outcomes, VBOS has restricted the choice.  The report of the investigation not only applies to outcome 4, but must also apply to one of the other outcomes, while the other two tasks are to be linked one to one to the remaining outcome statements.

This means that if the topics for the investigation come from the “Motion” area of study, then the other two tasks must be, one for “Structures and Materials” and the other for “Light and Matter”.

If you wished to assess the “Motion” outcome in another way, then the topics for the investigation would need to be drawn from either “Structures and Materials” or “Light and Matter”.

3. Word limit

The word limit is 1000 – 1200 words, which includes the plan, implementation, analysis and evaluation, which need not all be written in one sitting, even it was possible.

4. Assessment criteria

There are five criteria specified, each allocated a number of marks, to give a total of 60 marks.  This means that the Investigation contributes 10.2% to the final assessment for the year.   The use of discrete criteria has implications for the design of the assessment task(s).

What decisions have to be made?

1. How much class time?

The task is being statistically moderated against the exams, so it is important for the student that time to prepare for the exam is maximised.  This means time for the investigation could be at a minimum, unless the topic(s) for investigation impinge directly on preparation for the exam.

2. How many topics to offer?

Given the short time that is available for students to select a topic, plan the investigation and assemble the equipment into a working arrangement; the topics should be experimentally efficient, and tried and tested.

For consistency of marking, The number of topics on offer could indeed be quite small. In fact, the one topic could be done by the whole class if each group had a different set of values for the relevant parameters.

Consistency becomes more of an issue if there is more than one Year 12 physics class.  A single set of Coursework Scores is required of all physics students in the school.  If classes do different topics, then teachers will need to much cross-marking to ensure consistent scores.

3. What Area of Study

The “Motion” area of study offers the most productive range of accessible topics.  “Structures and Materials” also has some potential.

4. What topic(s) to offer?

Given the time limitations the investigation is a de facto “long prac”.

Some possible topics include:

Motion

· Simulation of the impact of a head with the dashboard.  Use a shotput falling from a height onto foam and rebounding.  Heights and impact times enable energy and force to be calculated.  The drop height can easily be investigated.  Different groups can use a different shotput, as well as different types and thicknesses of foam.

· Centripetal force.  The traditional experiment can be done to investigate the effect on the force of the mass, radius and frequency.  Different groups could use rubber stoppers with different masses, and washers of different unit mass.

· Simulation of a bungy jump.  Each group could make a bungy cord from a selection of rubber bands, investigate its stretch characteristics, and then the fall and rebound of a mass specific to the group.

Structures and Materials

· Bending and Vibration of Cantilever beams.  Beams come in a range of cross- sectional shapes, areas, hollow or solid and different materials; enough variety for each group/student to have something different.  Students can investigate how the beam deflection is affected by the length of the over hang, and also how the frequency of the vibrating beam depends on the hanging mass as well as the length.

5. How big should the scope of investigation be?

With about 30 – 40 minutes to plan and 80 – 100 minutes to report, this leaves about 220 – 340 minutes for data collection and analysis.  There may be insufficient time to cover two variables in an adequate range of values to enable effective analysis.  An equitable decision on limiting the scope of the investigation will need to be made.

6. What happens with the log book?

The log book will be an essential tool for the student when doing the assessment task(s).  The assessment task(s) could be in a sense ‘open book’ tasks.  For the assessment to be fully reliable it may be necessary for the log book to remain in the classroom.  A teacher prepared booklet that explains the activity, includes proforma for planning and lined pages for student notes may assist the students.

7. How can spreadsheets be used?

Some students nowadays enter their data directly into their laptops.  This can be an efficient way of storing and analysing data.  However given the short time line and the classroom focus of the task some difficulties can arise.

Students working in pairs will need to arrange that at the end of each period, each person has a copy of the data they collected.  It may be worthwhile insisting on students working individually.

The authentication of any graphical analysis may be difficult unless print outs are done in class.

Perhaps, it may be better for analysis to be done by hand.

8. How is the assessment to be managed?

The task could be assessed in its entirety at the end of the exercise, but it would too much to ask the students to write a full report of 1000 words in one sitting.  It may be easier to break the assessment up into stages.

· Planning Stage

In class, under exam-type conditions, each student completes a sheet outlining their plan.  The task could include a number of aspects such as: relevant variables, equipment selected, procedure, calculation of relevant physical quantities with trial data.

This could be corrected with comments, and returned to the student by the next class, but without the actual assessment revealed.  The teacher’s comments enable the students to modify their plan so that they can achieve a reasonable experimental result.

· Experimental Stage

After a few periods of experimental work when the collected their data and analysed it, the students in class, once again under exam-type conditions bring their data together with their analysis to write a statement of their key findings.

As before, this statement could be corrected with comments, and returned to the student, and the assessment withheld.

· Reporting Stage

The last stage could immediately follow the handing back of the analysis. In this section material from the first two stages and the log book are used to write a summative report and evaluation.  This task may be easier for the students and for assessing if some structure was provided.

