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Collective learning 
The history of science is a history of our collective learning. 

Elshaikh, E.M (n.d) Standing on the shoulders of invisible giants, Khan Academy, www.khanacademy.org, [date accessed 7th Dec 2023]

Outline 
Collective learning: classrooms reflecting science practice
Example of practice U1AOS3: Transducer assignment
Example of practice U2AOS1: Mousetrap car investigation
Example of practice U2AOS3: Practical investigation

http://www.khanacademy.org/


“If I have seen further, it is by standing on the shoulders of giants”, Issac Newton



Collective 
learning 

“Collective learning is the ability to share information so efficiently that the 
ideas of individuals can be stored within the collective memory of 

communities and can accumulate through generations.”
Anderson, R (2016), Berkshire Encyclopedia of Sustainability



Classroom practice

Build classroom connections and a collective learning 
culture
• Do your students know each other?

• Do your students understand the value of shared 
learning?

• Have you taught students how to work together?



Classroom practice

Build classroom connections and a collective 
learning culture
• Do your students know each other?

• Do your students understand the value of shared 
learning?

• Have you taught students how to work in a 
collective?



Classroom practice
Promote student voice and expertise
• Delay answers. Hint: Deliberately tackle new questions in class

• Design class projects where you have limited knowledge e.g., 
Options projects

• Ask specific students to search for information and share

• Do not repeat student answers, but rather ask them to share 
their answers for others to write down

• Teach each student in the class a different skill and ask them to 
help others



Classroom practice Awesome resource: Cultures of thinking in action, Collective learning, 
https://www.cultures-of-thinking.org/6-collective-learning, [date accessed 12th Dec 2023]

https://www.cultures-of-thinking.org/6-collective-learning


Example of practice U1AOS3: Transducer assignment



Transducer TASK outline
In this task you will investigate how a transducer can be used in appliances. 
• In Part A, you will build a voltage divider for a light dependent resistor (LDR) and determine 

the change in resistance with varying light intensity. 
• In Part B, you will build a circuit for an ‘appliance’, as represented by an LED light, which will 

be turned on and off by a transducer; either a LDR, potentiometer or a thermistor. During the 
project you will determine whether the transducer is Ohmic or non-Ohmic.

• In Part C you will explain how a transducer works within an appliance and investigate the 
power consumption, energy use, running costs of an appliance and describe how safety 
devices in the home reduce the risk of electrocution or household fires. 

• The final aspect of the SAC will be completed under test conditions, where you will be 
required to apply your understanding to a scenario where you will be required to select the 
most appropriate appliance and safety device.



TRANSDUCER TIMELINE
• The task can be shortened by students 

completing lesson 2, 5 and 6 at home.

• The final part of the task is completed under test 
conditions where students have to apply their 
understanding to a new context.



TRANSDUCER RUBRIC



TRANSDUCER Booklet

• Checkpoints help students to self-direct their own 
learning

• Each checkpoint connects to rubric

• Checkpoints highlight what is assessed



TRANSDUCER Booklet

• Assessment task covers a broad range of key 
knowledge descriptors

• Emphasis on students explaining their 
understanding
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TRANSDUCER Booklet

• Assessment task covers a broad range of key 
knowledge descriptors

• Emphasis on students explaining their 
understanding



TRANSDUCER EXPERIMENT

• Challenging circuit for students

• Print out circuit diagram over two A3 pages 
(laminate)

• Students wire their circuit on top of diagram using 
blue tac to hold wiring in place

• Make up shorter electrical wires to simplify wiring



TRANSDUCER Set UP



TRANSDUCER: PART C
• Appliances in the home



TRANSDUCER : PART C
• Appliances in the home

• Explain how safety devices operate



TRANSDUCER : PART D
In this task you will apply your understanding to a 
new context by:

• selecting ONE household scenario and ONE 
appliance.

• Identifying the power consumption of the 
appliance and explaining the purpose of the 
relevant transducer. 

• discussing suitable energy saving strategies for 
the household and the most suitable safety 
devices that should be installed in their home.



TRANSDUCER: SAC test
Sample of student answer



TRANSDUCER: teacher notes

• Expected current and voltage values for different transducers



Example of practice U2AOS1: MOUSEtRAP car investigation 



MOUSEtrap Car: Task outline
• Your objective is to use your understanding of force, 

energy and motion design and build a mouse trap car that 
will travel the greatest distance.

• There are two awards:
• The car that that travels greatest distance

• The team that makes the most improvement in the baseline data of 
the car

• You will be work in pairs and will be allocated a basic 
mousetrap car. You will need to determine the baseline 
data for this car and then use your understanding of the 
mechanical advantage, energy and torque to improve the 
design.

• The baseline data will be collected over several lessons 
after which the car will be redesigned and new 
measurements taken. You will then complete an analysis of 
your data and write a conclusion under test conditions.

Lessons 2, 4 and 6 can be completed by students for homework



MOUSEtrap CAr:data collection 1
• Students strengthen understanding of how to interpret 

formulae



MOUSEtrap Car:data collection 1
• Students strengthen understanding of how to interpret 

formulae

• Make comparisons between theoretical and 
experimental data

• Analyse the quality of the data



MOUSEtrap Car:data collection 2
• Plot data and obtain data from line of best fit

• Students can use predesigned excel spreadsheet to simplify process



MOUSEtrap Car:data collection 3
• Students measure torque at multiple angles to determine the 

spring constant from the graph.

• It is very important students keep the lever at 90o to the spring 
balance and change the angle of the lever with car.



MOUSEtrap Car: EXP SET UP



Materials ready to go



MOUSEtrap Car: EXP SET UP- Modifications



MOUSEtrap Car: MODIFICATIONS
• Students summarise their key findings from the experiment by 

listing the base car data and suggesting modifications they could 
use to improve their car.

• They also predict the effect of the modification on the data



MOUSEtrap Car: reference sheet
• Students prepare for the SAC test by completing a 

reference sheet which summarises their key findings

Sample of student reference sheet



MOUSEtrap Car: SAC TEST
Students justified their card design in the SAC test 



Example of practice U2AOS3: practical investigation



Practical 
investigation: 
Outline



Practical 
investigation: 
TIMELINE



Practical 
investigation: 
planning rubric



Practical investigation: DISCUSSION rubric



Practical 
investigation: 
topic selection



Practical 
investigation: 
topic selection



Practical 
investigation: 
Planning



Practical 
investigation: 
introduction



Practical 
investigation: 
risk assessment



Practical 
investigation: 
results tables



Practical 
investigation: 
observations



Practical 
investigation: 
graphs



Practical 
investigation: 
Discussion plan



Practical investigation: EXP SET UP



Practical investigation: EXP SET UP
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