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Presentation Notes
Physics has always been a collaborative process. Nasa estimated that it had taken more than 400,000 engineers, scientists and technicians to accomplish the moon landings while the Chinese Academy of Sciences Institute of Physics has a team of more than 2000 researchers. As scientists we accept that science is only moved on forwards through the collaborative process of many joining together with common goals. So it shouldn’t be a surprise to us that educators have founds that students learn best in a collaborative environment.
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Why collaborative learning?

« In meta-analyses, students in cooperative learning had
higher achievement, higher-level reasoning, more
frequent generation of new ideas and solutions, and
greater transfer of knowledge than competitive or
individualistic structures (Barkley, et al, 2005: p.17-18)
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In meta-analyses, students in cooperative learning had higher achievement, higher-level reasoning, more frequent generation of new ideas and solutions, and greater transfer of knowledge than competitive or individualistic structures (Barkley, et al, 2005: p.17-18)



Why collaborative learning?

« cooperative learning has also been observed to
enhance achievement of female students and
other groups often unrepresented in a number of
disciplines (Herreid, 1998 ).
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cooperative learning has  been observed to enhance achievement of female  students and other groups often unrepresented in a number of disciplines (Herreid, 1998 ).

So the benefits of cooperative learning is not disputed 



Why collaborative learning?

« 61% of the cooperative-learning classes achieved
significantly higher test scores than traditional classes

effective classes stressed group goals and individual
accountability. (Slaven, 1991)
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61% of the cooperative-learning classes achieved significantly higher test scores than traditional classes
effective classes stressed group goals and individual accountability. (Slaven, 1991)


However, research has also found that while 61% achieved higher test scores, those that stressed group goals and also individual accountability achieved greater outcomes.



e OUraims
 benefits

e essential elements

« sample projects
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So today we will be sharing about our aims
Student choice with collaborative learning
Make Physics more accessible for students
Benefits of this approach?
Greater participation in senior science
Better results - Use year 10 results; more students have opportunity for success



what are we about?

« embed collaborative learning

« physics is accessible

benefits
 increased numbers in VCE Physics
« greater participation of girls

e students transitionfrom 11to 12
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What are we be about? 
Embed collaborative learning in all areas of the course because we want to ensure Physics accessible for a diverse range of students. 
Benefits of this approach?
Greater participation in senior science; since updating the Physics component within Year 10 Science we have nearly a 200% increase in the number of students selecting VCE Physics. We have also had more girls choose to take the subject from a very low base.
We have also found that this approach has ensured that students transition from Year 11 to Year 12.



essential elements

student choice

purposeful

individual accountability

connection with other students
provide milestones

provide regular feedback
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Student choice – offer a range of options. 
Purposeful - meaningful to students
Individual accountability – Cross over between projects but individual projects
Opportunity for connection with other students – Research groups
Milestones - Timeline
Regular feedback – A3 graphic organisers and the use of OneNote



UTAOS2 Transducer Investigation

Task Outline: To investigate how transducers
work and explain how it is used in a
household appliance.

You will choose to investigate either a

thermistor, a light dependent resistor or a
potentiometer.
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Student choice – offer a range of options
Choice of transducer and then a choice of appliance
Purposeful - meaningful to students
Students enjoy learning about how appliances work
Individual accountability – Cross over between projects but individual projects
Partners work together
Opportunity for connection with other students – Research groups; worked in partners investigating one specific transducer.
Milestones – Timeline
Regular feedback – Use A3 grid and mark in class as student complete each section



UTAOS2 Transducer Investigation

Task Timeline

Lesson 1: Section A Voltage divider
experiment

Lesson 2: Section B Transducer experiment

Lesson 3: Section C Transducers in home
appliances; complete on A3 sheet

Lesson 4: Section C Transducers in home
appliances; complete on A3 template.
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Milestones – Timeline



UTAOS2 Transducer Investigation

SECTION A: Voltage divider experiment

In this experiment, you will make a voltage
divider. A voltage divider is used to reduce a
voltage to a value needed for a part of the
circuit. Voltage dividers are used to control
many appliances, such as turning on heating
in a home when the temperature drops.
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Partners work together
Opportunity for connection with other students – Research groups; worked in partners investigating one specific transducer.



UTAOS2 Transducer Investigation

SECTION B: Transducer experiments

Select a transducer to investigate and
complete the relevant experiment.

e Thermistor Experiment
 Light Dependent Resistor

e Potentiometer
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Student choice – offer a range of options
Choice of transducer and then a choice of appliance



UTAOS2 Transducer Investigation

SECTION C: Investigate how the transducer that you have selected
is used in a home appliance. Insert your answers into the A3 grid.
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Regular feedback – Use A3 grid and mark in class as student complete each section



UTAOS1 Coke Can Challenge

Scenario: Today is the hottest day of the year and
its 44°C. You would love a can of coke, BUT there
IS no electricity for your fridge.

But you have been learning about
Thermodynamics so you can use your knowledge
of conduction, convection and radiation to cool

the coke can. The challenge is that you only have
limited materials.
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Presentation Notes
Student choice – students chose their strategies for solving the a thermodynamics problem
Purposeful - meaningful to students
They enjoyed the competition setting
Individual accountability  - not applicable
Opportunity for connection with other students –students worked in pairs. Had to negotiate which strategy they would implement
Milestones – Set time allocations for each section
Regular feedback – Their brainstorm sheets were immediately given feedback to determine the thermodynamic genius.



UTAOS1 Coke Can Challenge

There are two awards

Coke Can Cooler Award — Cool car to lowest temperature.

Thermodynamics Genius Award Embeds most
thermochemical principals into design
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Student choice – students chose their strategies for solving the a thermodynamics problem
Purposeful - meaningful to students
They enjoyed the competition setting
Individual accountability  - not applicable
Opportunity for connection with other students –students worked in pairs. Had to negotiate which strategy they would implement
Milestones – Set time allocations for each section
Regular feedback – Their brainstorm sheets were immediately given feedback to determine the thermodynamic genius.



UTAOS1 Coke Can Challenge

Materials
Choose 6 items
200 g Ice (150 g)
10 g Salt (5 g)
2 L water
30 cm plastic wrap

small plastic container
20 cm aluminium foil
1 x zip lock bag
packing peanuts

20 cm foam insulation
20 cm bubble wrap

Procedure

There are three phases; design, build and test.

Design

You have 20 minutes to design your fridge. During this
time you select your materials and draw a design. You
need to explain where you have used thermodynamic
principles in your design.

Build

You have 10 minutes to construct your fridge. Do not put
your Coke can in your fridge yet.

Test

You have 10 minutes to test your fridge. Place the Coke
can into the fridge along with a temperature probe and
monitor the change in temperature.
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Explain how the challenge works


Unit 1 ADS1 Physics: Coke Can Challenge
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Show example of students work with 



U2A0S1 Mousetrap car investigation | -
Task Outline M

Your aim is to improve the design of a mouse trap car. S

Awards will be presented for the car that covers the
greatest distance and the car with most improved base
line data.

Each team of three will be allocated a basic mousetrap
car and will determine the baseline data.

You team will then improve the design and you will write
an individual report on your investigation under test
conditions.
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Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project



U2A0S1 Mousetrap car investigation
Instructions

1. Collect baseline data for the mousetrap car during
experiments 1 — 3.

2. Design three improvements for the car. Predict and
justify the effect of these improvements on data.

3. Collect data for modified car. Explain the changes
that were observed. Justify with theory.

4. Complete the discussion grid. Submit the summary
table and discussion grid for assessment.
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Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project



U2A0S1 Mousetrap car investigation
Task Timeline

Lesson 1: Collect data on pulling distance and mechanical advantage
Lesson 2: Calculate the static and kinetic friction force

Lesson 3: Determine the torque and PE of the spring

Lesson 4: Design three improvements and justify with theory

Lesson 5: Modification Day — make improvements to car.

Competition day - Both classes will be competing together at lunch time for the awards.
Measurements will be taken for assessment task.

Lesson 6: Collect data on modified car.
Lesson 7: Complete summary table and discussion grid.



Presenter
Presentation Notes
Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project


U2A0S1 Mousetrap car investigation

k:alculate Maximum Pulling Distance of Mousetrap Car
Reference: Balmer, A |:
Purpose
To determine the pulling ¢
Equipment

. Ruler or digital callipers
Measuring tape or meter ruler

IACKGROUND THEQRY
The pulling distance of a mousetrap car is a measurement of how far the car will be under the pulling force of the

mouse trap. In thi: will calculate how far your mousetrap car should be pulled (theoretical pulling
this to the actual pulling distance.

The pulling distance is not the total distance that a mousetrap car will travel, but rather how far the vehicle will be

under the force of the mouse trap's spring.
IMPORTANT FACTS

¢ The distance that @ mousetrap car is being pulled under the force of the mouse trap's spring is directly
proportional to the size of the drive wheels, the drive axle, and the length of the lever arm.
& The travel distance is inversely proportional to the size of the drive

Mathematical Equations for calculating the pulling distance

The pulling distance is calculated from the number of turns that the drive wheel(s) make times the circumference of
the drive wheel. The num of turns that a drive wheel makes depends on the length of string that can be pulled
e circumference of the drive axle. By putting the first two formulas together you can
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Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project


U2A0S1 Mousetrap car investigation

|Measuring static friction and kinetic friction

Normal
Force

£ y = aonlisd Eorca
Ferce af Frictng applied Force Force of Friction

— oy —
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Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project


U2A0S1 Mousetrap car investi

Lesson 3: Measuring the Torque and the Spring constant of the Mousetrap Spring

A mousetrap car is a vehicle that is powered by the energy stored in the spring of a mousetrap. One of the basic
WaYs i trap vehis are set into motion is by connecting the of the mousetrap bar through

a string t e he car. As the mousetrap lever is released, the tension that was built up in the spring is

d, and the car sets into motion.

To get the car to go the farthest, you need to store the maximum amount of potential energy in the mousetrap
& car which has a higher spring constant will be able to store more potential energy.

You will use the torgue formula to calculate the torgue from the measured force at different angels.

Torgue formula
T =r.FL (T use this simple formula you need to ensure that the angle between the lever and the
force sensor is at 90%)

The spring constant (k:} can be determined from the equation that connects torqgue (t) and the angle of rotation (8).
T= ke + kB

A5 it is a linear equation, the spring constant can be determined from the slope of the line.

Angle of rotation
/

Angle of rotation Torgue (Mm)

EE
E N
la3s ]
(80 [ 000000 |
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Student choice – students choose how they will update and improve their cars.
Purposeful – many students found a connection to the topic because it was of interest to them
Individual accountability
Although worked together on the task, their final report was an individual project
Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project


U2A0S1 Mousetrap car investigation

Static friction
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Purposeful – many students found a connection to the topic because it was of interest to them
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Opportunity for connection with other students – 
Work in groups to improve the cars design
Milestones – Timeline
Each lesson is structure with separate requirements
Regular feedback – Check progress during the project


U2A0S1 Mousetrap car investigation

mplicati i findimgs

explains how modific
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Regular feedback – Check progress during the project


U2A0S3 Practical investigation

Task Outline
You will complete an individual research task within a research group. In

your research group you will be able to support each other by collaborating
on the background theory and even measurement techniques. However,
yvou will need individual research questions.

There are four research groups to choose from:
e SkiJump Safety
e Design a safety harness

e Safety Barriers
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Presentation Notes
Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



U2A0S3 Practical investigation
Task Timeline

Lesson 1&2: Plan the investigation - design research question, establish variables, write
hypothesis & aim.

Lesson 3: Write materials lists, method, table of results. Submit materials order.
Lesson 4: Submit logbook requirements and introduction for assessment rubric 1.
Lesson 5: Conduct experimental work.

Lesson 6: Conduct experimental work

Lesson 7: Draw graphs. Complete discussion template.

Lesson 8: Complete analysis on template

Lesson 9: Write up discussion under test conditions

Lesson 10: Complete poster and submit.
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Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



U2A0S3 Practical investigation

Research groups; ski jump safety

The longest ski jump in world is 246 m while the longest drc
jumpers land in the snow without breaking their legs?’

When the skier lands it causes a change in the momentum w
Avelocity.

The momentum is also equal to; Impulse = Force x A time where F = impact force
multiplied by the collision time.

You will investigate strategies that can be used to reduce the force of impact on the ski
jumper when they land, by extending the time of the collision.
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Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



U2A0S3 Practical investigation

Research groups; safety barriers

\".":'
i

Safety barriers reduce the severe injuries when cars run-off the road.

When a moving car comes in contact with a stationary object, it causes a change in the
car’s momentum which is equal to mass x Avelocity.

Momentum is also equal to; Impulse = Force x A time

The purpose of safety barriers is to extend the collision time in order to reduce the force
of the impact on the car.

You will investigate different strategies that can be used to extend the time of the
collision in order to reduce the force of impact on the car.
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Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



U2A0S3 Practical investigation

Research groups; safety harness

Falls are a significant danger to workers in a range of industries. From 2003 to 2011, 232
workers were killed following a fall from a height.

People first used ropes to stop falls, but this caused severe injuries to internal organs.
This was because when a person falls, they experience a change in momentum. This

change in momentum is equal to; Impulse = Force x A time which is the impact force
multiplied by the collision time. So when a person comes to a sudden stop, this results
in a huge impact force on the bodly.

Today, harness systems spread the impact force across the whole body. Shock absorbers
are also used, which reduce the impact force on the body.

In this project, you will investigate the types of materials that can be used as shock
absorbers to extend the time that it takes for the body to become stationary after a fall.
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Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



see onenote

U2A0S3 Practical investigation

Investigation Guide
Use this to guide your investigation. Include all information into your log book. The checklists and
assessment rubric is a useful tool to ensure that your investigation is of the reguired standard.

Planning the Experiment

Research Question

In your logbook, you need to include a research guestion that will be _ ] @t iy
used to guide all parts of the investigation. It is important that your Research Question Checklist &
research guestion is not too broad or too generalised. The research
guestion should also state what will be done in the investigation and
should be able to be answered in a laboratory investigation.

states what will be done

can be answered experimentally

Variables
In your logbook, you need to include the independent and dependent variables and summarise what

factors you will control. A variable can exist in differing amounts or types and can be measured. Use the
table below as a guide. Remember that you need to investigate two independent variables, one of which is

a continuous variable,

Independent Variable Dependent variable (what Controlled variables
(what will you be change will you be measuring?) (what will you keep constant in each

changing?) trial?)

Hypothesis Hypothesis Checklist
You need to include a hypothesis in your logbook. The hypothesis is [ [ States the predicted effect and
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Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.
Look at OneNote
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U2A0S3 Practical investigation

Safety barrier student investigation
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Presentation Notes
Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.
Look at OneNote



Year 10 Biomechanics Investigation

Task Outline
During this term, you will design a prototype assistive aid for a client. You

will need to identify your client’s needs, develop an understanding of the
biomechanics of how people walk, identify suitable materials to use for
your prototype and then design an assistive aid suitable or your client.

The final assessment task will be in Week 5 where you answer questions
about your meeting with your client. In this meeting you will need to
describe to them the main features of the assistive that you will have
designed for them.



Presenter
Presentation Notes
Student choice – Students were allocated a client but they have choice in terms of the design of their bio assistive aid.
Purposeful - meaningful to students
Introduction of design aspect to improve the client’s quality of life increased student connection to the task by applying the theory they had learned.  Students who had missed theory or were stuck with trying to be very realistic did not respond to this without creative guidance.  
Further, the structure of the final assessment as a conversation where the student is the engineer, talking to a client adds a personal aspect where students can apply the knowledge in their own frame of speech.
Individual accountability
Each student was assigned their own client
Opportunity for connection with other students – 
Students consulted each other in the design process, sharing ideas.  Practical work was conducted in groups during theory classes.
Milestones – Timeline
Assessments spread throughout project.  Each assessment could be used to assist students with their understanding and completion of the following assessment.
Regular feedback – Use A3 grid and mark in class as student complete each section
Sticky notes used to mark design drawings during class to encourage students to progress to the next rubric level



Year 10 Biomechanics Investigation

Timeline
Investigation Lesson 1:
Investigation Lesson 2:
Investigation Lesson 3:
Investigation Lesson 4:

Investigation Lesson 5:
nvestigation Lesson 6:
nvestigation Lesson 7/:
nvestigation Lesson 8:
nvestigation Lesson 9:

ldentifying your clients’ needs

Forces and

Balance — Centre of Gravity

Newton’s First Law of Motion
Newton’s 2nd Law

Newton’s 3rd Law
Investigating properties

Designing t
Designing t
Complete ¢

he prototype
he prototype

ient interview under test conditions
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Presentation Notes
The timeline is kept to 9 lessons and laid out at the start so that students are accountable to the timeline.  
The client and mobility needs are introduced first so that students know why they are learning what they are learning when it comes to the theory classes of motion and properties of materials.
When students arrive at the design phase, they are given an opportunity to apply the knowledge that they have collected in a creative manner in the same way as would be done in a design job such as engineering or architecture.
The final assessment is completed under test conditions for authentication, but students were able to access their previous work for their reference.  The final assessment was mostly based around application of the theory.
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Presentation Notes
Here is an example of the design phase, where students applied their knowledge that they had collected through the practical classes.  The rubric was added to the corner of the page for next year to assist with quick, instant feedback so that students know what to work on to progress their work.



Year 10 Biomechanics Investigation
Assessment

_ ) tailor's
design considers all _
i =¥ F:ll.a nations to
client needs _
audience
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behind the choice of between science importance of key

materials ideas and desio iceas
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Presentation Notes
Student choice – offer a range of options. Students design individual research based on these options.
Purposeful – as the projects are related to their interests’ students find the learning purposeful.
Individual accountability -individual research – each student has to submit their own poster.
Opportunity for connection with other students – as the students work in research groups they can support each other.
Milestones – Timeline
Regular feedback – Use OneNote to track student progress.



Year 10 Student design investigation

Task Outline
In this task, you will design an investigation based on a research area. You

will need to plan the experiment, collect data and communicate your
findings as a poster.

The planning and design of your investigation will be submitted for

assessment prior to conducting the experiment.

You will be writing the discussion under test conditions and then complete
a digital poster of your research.

You will collect your own individual data and submit your own poster.
Although you will be working individually on your own research question,
you will be working in a research team.



Presenter
Presentation Notes
Use research groups just as students would in a career/ job – shared resources and knowledge.
Properties of materials in safety harnesses and protective gear for athletes; medical and cosmetic applications; space agricultural applications


Year 10 student design investigation

Timeline
Week 1: Plan the investigation - research question, introduction, aim,

identify variables, set up poster template
Week 2: Plan the investigation - materials list, method, design the table of

results, sign off experimental design

Week 3: Conduct experimental work

Week 4: Conduct experimental work

Week 5: Graph data and complete statistical analysis, work on poster

Week 6: Complete discussion planning document, write discussion under
test conditions, complete poster



Presenter
Presentation Notes
The timeline is kept to 9 lessons and laid out at the start so that students are accountable to the timeline.  
The client and mobility needs are introduced first so that students know why they are learning what they are learning when it comes to the theory classes of motion and properties of materials.
When students arrive at the design phase, they are given an opportunity to apply the knowledge that they have collected in a creative manner in the same way as would be done in a design job such as engineering or architecture.
The final assessment is completed under test conditions for authentication, but students were able to access their previous work for their reference.  The final assessment was mostly based around application of the theory.



Year 10 student design investigation
InVEStigation gUide Planning the Experiment

Research Question

(potata, tapio:

Includes the variable(s)
that will be changed.

Variables

Identify the independent, dependent and controlled variables. Uss

Independent Variable Dependent variable
[what will you be changing?) [what change will you be measu

Include units)
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Presentation Notes
The timeline is kept to 9 lessons and laid out at the start so that students are accountable to the timeline.  
The client and mobility needs are introduced first so that students know why they are learning what they are learning when it comes to the theory classes of motion and properties of materials.
When students arrive at the design phase, they are given an opportunity to apply the knowledge that they have collected in a creative manner in the same way as would be done in a design job such as engineering or architecture.
The final assessment is completed under test conditions for authentication, but students were able to access their previous work for their reference.  The final assessment was mostly based around application of the theory.
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Presentation Notes
The timeline is kept to 9 lessons and laid out at the start so that students are accountable to the timeline.  
The client and mobility needs are introduced first so that students know why they are learning what they are learning when it comes to the theory classes of motion and properties of materials.
When students arrive at the design phase, they are given an opportunity to apply the knowledge that they have collected in a creative manner in the same way as would be done in a design job such as engineering or architecture.
The final assessment is completed under test conditions for authentication, but students were able to access their previous work for their reference.  The final assessment was mostly based around application of the theory.



Year 10 student design investigation
Assessment
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Presentation Notes
The timeline is kept to 9 lessons and laid out at the start so that students are accountable to the timeline.  
The client and mobility needs are introduced first so that students know why they are learning what they are learning when it comes to the theory classes of motion and properties of materials.
When students arrive at the design phase, they are given an opportunity to apply the knowledge that they have collected in a creative manner in the same way as would be done in a design job such as engineering or architecture.
The final assessment is completed under test conditions for authentication, but students were able to access their previous work for their reference.  The final assessment was mostly based around application of the theory.
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