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IOP Scotland Teacher Network

Please complete this short evaluation form:
https://forms.office.com/r/hDu7fDysJ1

Completing this evaluation is important to 
help ensure continued support for IOP 
activities and to ensure they meet your 
needs.

https://forms.office.com/r/hDu7fDysJ1


IOP Scotland Teacher Network

Sign up to the IOP Scotland education mailing list:

https://www.smartsurvey.co.uk/s/teacher-sign-
up/

https://www.smartsurvey.co.uk/s/teacher-sign-up/


Risk Assessment

• A few tales!

• My experience as a pupil

• My experience as a student teacher

• Worst experience- luckily not mine!



Risk Assessment

Teach your students 
to manage risk

1

Assume each child is 
out to kill or harm 
themselves

2

Alter your RA for 
each class

3

Read the risk 
assessment, 
practice before you 
do the expt, seek 
advice

4



Risk Assessment-
if you have a 

standard the rest 
will follow-

which ones?

Never eat or chew in the laboratories (microbiological risk)

Never run in the laboratory

Always stand for practical activities

Tie hair back …….

Follow instructions carefully during practical activities

Allow equipment to cool down before tidying away

Wash hands following practical activities

Report spills and accidents to the teacher immediately

Never leave equipment unattended

Always wear safety equipment in the correct way

Keep work area tidy



Effective Practical Work
Good practical science : Recommendations

• Planned practical work

• Purposeful practical work

• Expert teachers (Subject specialists)

• Frequent and varied practical work

• Real experiments, virtual enhancements

• Investigative projects

• Balance risk

• Assessments

https://www.gatsby.org.uk/uploads/educat

ion/good-practical-science-a-summary-

for-schools.pdf

https://www.gatsby.org.uk/uploads/education/good-practical-science-a-summary-for-schools.pdf


Effective Practical Work

What are the purposes of practical work?
Discussion

Source: Improving 
Secondary Science, EEF. 
https://educationendowm
entfoundation.org.uk/tools
/guidance-
reports/improving-
secondary-science/

https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/


Effective Practical Work

Purposeful practical science

• Know the purpose of each practical activity

• Sequence practical activities with other 
learning

• Use practical work to develop scientific 
reasoning

• Use a variety of approaches to practical science 

https://educationendowmentfoundati
on.org.uk/tools/guidance-
reports/improving-secondary-science/

Improving Secondary Science

https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/


Effective Practical Work
Know the purpose of activities

IOP rockets

Thermal expansion ball/ring

Teaching principles of scientific 
enquiry

Improve understanding of theory

Teach certain practical skills

Communication, teamwork 

Motivate and engage



Effective Practical Work

Frequent and varied 

“Students should experience a practical activity in at 
least half of their science lessons. These activities 
can be short or long, but should be varied in type.”

Activities might be whole-class, demonstration, 
groups, individual. Include open ended investigations 
where possible.



Effective Practical Work

Source:
Dr Robin Millar 
University of York.  

Level 1 : are the students complete the task

Level 2 : students complete task and are  learning 



Effective Practical Work
Millar, R. and Abrahams, I. (2009) ‘Practical 
work: making it more effective’, School 
Science Review, 91
(334), pp. 59–64.

Hands on or Minds on?

Ensuring pupils familiarity with equipment/skill can help them become more 
minds on e.g. using multimeters.



Effective Practical Work



Effective Practical Work



Effective Practical Work

By thinking about our pupils thoughts we 
can get adapt our approach.



Effective Practical Work
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https://readingforlearning.

org/2018/03/28/why-bar-

model-works-2-reducing-

intrinsic-load/

Students have 
limited working 
memory

https://readingforlearning.org/2018/03/28/why-bar-model-works-2-reducing-intrinsic-load/


Sequence practical activities with other learning to help make 
work more effective

Effective Practical Work
Planning for familiarity (reducing intrinsic load)

introducing skills first introducing theory first



Effective Practical Work

Clear instructions (reducing extraneous load)

Collecting equipment (use symbols or lay out equipment as a circuit).

Demonstrate each step to students

Clear pictorial (dual coded) instructions, can breakdown complex tasks

Tip/Trick: Tape in the wires into voltmeters 



150cm3

Water from 

kettle

250cm3

beaker

Thermometer

Stearic 
acid

Provided for you

Clamp 
stand

Turn on Bunsen to 
invisible flame

Record temperature 
every minute until 70°C

0.0
0

Use boss to 
lift tube out

Turn off 
Bunsen

Record 
temperatur
e every 
minute 
until 50°C

0.0
0

Temperature 

at which the 

solid started 

to 

melt_______

Temperature 

at which the 

liquid started 

to 

freeze_______

Melting 
stearic 
acid

1 2 3

6

4

5 7

8 9 1 0



Crystallisation
Sulphuric acid

20cm3

Measuring 

cylinder

Pour

100cm3 beaker Ask teacher to light – set to 

invisible flame once lit

Bunsen checklist:
❑ Away from edge of 

the table
❑ Connected to gas 

tap
❑ On a heat proof mat

❑ Gauze on top of 
tripod

❑ Goggles over eyes
❑ Hair tied back
❑ Set to safety before 

lighting

Heat till just before starts to 

boil

One scoop

Bottle containing copper 

oxide

Add

Stir with glass rod and warm 

for 30 seconds

Add copper oxide until no 

more will dissolve

Warm for three minutes. If it 

starts to boil, ask your teacher 

to show you how to safely 

move a bunsen burner

Conical flask

Funnel 

Filter paper

Slowly pour

Slowly pour

Evaporating 

dish
Heat with blue flame until you 

see crystals form around the 

edge

Leave on side of 

room on top of a 

piece of paper with 

your name



Effective Practical Work

Pre-loading students (Maximising Germane Load)

Use the Predict Explain Observe Explain model of science learning to 
help get pupils ‘minds on‘ before starting an experiment or demo.
Make students think about the reason for their predictions.

Question:

What is the relationship between the force of friction and the mass of an object?

A. As mass increases, friction stays the same

B. As mass increases, friction decreases

C. As mass increases, friction increases

1.because the roughness of the surface is always the same regardless of the mass

2.  because the roughness is smoothed out by increased mass pushing down

3. because the roughness is more difficult to overcome when increased mass pushes down



Effective Practical Work

References

Holman J (2017) Good Practical Science, Gatsby Foundation, London. 

https://www.gatsby.org.uk/education/programmes/support-for-practical-science-in-schools

EEF Report, Improving Secondary Science

https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/

Bill Wilkinson, Applying Cognitive principles to practical work, ASE West 2019.  
https://twitter.com/DrWilkinsonSci/status/1195674063399784449
Paterson, D (2017) Making Practical work more effective, Education in Chemistry.

https://edu.rsc.org/feature/making-practical-work-more-effective/3008027.article

Adam Boxer, blog

https://achemicalorthodoxy.wordpress.com/2017/10/23/cognitive-load-in-chemistry-practicals/

https://www.gatsby.org.uk/education/programmes/support-for-practical-science-in-schools
https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/
https://twitter.com/DrWilkinsonSci/status/1195674063399784449
https://edu.rsc.org/feature/making-practical-work-more-effective/3008027.article
https://achemicalorthodoxy.wordpress.com/2017/10/23/cognitive-load-in-chemistry-practicals/


IOP Scotland Teacher Network

Please complete this short evaluation form:
https://forms.office.com/r/hDu7fDysJ1

Completing this evaluation is important to 
help ensure continued support for IOP 
activities and to ensure they meet your 
needs.

https://forms.office.com/r/hDu7fDysJ1


IOP Scotland Teacher Network

AH Physics: Practicals Part 2
19:30, Thursday, 4 November 2021

The OECD Review of CfE and Ken Muir’s Consultation
19:30, Thursday, 11 November 2021

Climate Crisis Classroom Cook-along Part 1
19:30, Tuesday, 16 November 2021

Literacy in Physics
19:30, Monday, 22 November 2021

Climate Crisis Classroom Cook-along Part 2
19:30, Tuesday, 23 November 2021

Our next session : Probationers and Early Career Teachers
19:30, Wednesday, 1 December 2021


