
STEM bulletin
Supporting STEM for all Local Authorities through advice, ideas and inspiration

NO. 280 - MARCH 2024 
©SSERC 2024 - ISSN 2631-794X

Activities and Professional Learning
The re-introduction of practical assignments and projects	 2
Bandsaw blade selection	 3
Microscale biology: fermentation in a pipette 	 4
Leading the way in STEM	 6
SSERC professional learning courses	 8
Professional Learning reflections from three newly qualified teachers	 9
Microbiology matters	 15
Melting point	 16
Torsional pendulum	 18

STEM Engagement
STEM engagement round-up 	 21
New programme manager for the Young STEM Leader Programme 	 25
The STEM Ambassador Programme 	 27

Health & Safety
Keeping a classroom pet	 29
Use of heavy metals in schools	 29
Ionising radiation	 30
Radiation generators and registration: a message to employers	 31
On the subject of protactinium generators	 31



2STEM bulletin 280 - March 2024

The re-introduction of practical 
assignments and projects

SSERC professional learning is either 
free or heavily subsidised.

Our professional learning is rightly 
focussed on supporting education 
practitioners across the 3-18 
curriculum and we will ensure 
that our professional learning is 
scheduled early in the new academic 
session to ensure that teachers (and 
learners) have sufficient time to plan 
and prepare for assignment and 
project submissions – the dates of 
which are notified well in advance 
by SQA.

We will continue to support teachers 
with ongoing advice and support 
throughout the academic year, 
however, as the submission date for 
assignments and projects nears, 
we may be unable to support late 
requests e.g. equipment loans, and 
access to SSERC facilities to support 

Activities & Professional Learning

learner activity. Any questions 
relating to assessment should be 
directed to SQA. Increasingly we 
are being contacted by individual 
learners seeking support relating 
to assignments and projects. In all 
cases, we will refer the learner back 
to their centre.

If you have any suggestions as to how 
we may be able to further support 
you, and your learners relating to any 
aspect of practical science, please 
contact the relevant Education 
Manager at SSERC. 

The re-introduction of Practical Assignments and Projects at 
National 5, Higher and Advanced Higher Sciences reinforces the 
critical role that practical work plays in helping learners develop 
practical skills related to the generalisation, interpretation, and 
application of certain scientific ideas and materials. 

<<

Alastair MacGregor - Chief Executive Officer

In the academic session 2023/2024 
SSERC supported this re-introduction 
by providing a range of professional 
learning opportunities focusing on 
assignment and project activities 
that could be used to support SQA 
assessment specifications.

In the academic session 2024/2025, 
we will provide proactive support 
for Practical Assignments and 
Projects which will have a focus on 
new practical activities that can be 
used to support SQA assessment 
specifications, but which takes 
into account the current resource 
(equipment and consumables) and 
financial restrictions that many 
science departments are facing.
Significantly, a large amount of 
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Bandsaw blade selection

Choosing the right bandsaw 
blade is crucial for achieving clean 
cuts, maximising efficiency, and 
prolonging the life of the machine. 
In this short guide, we'll explore 
the key factors to consider when 
selecting the correct bandsaw blades 
to purchase for certain applications.

Blade anatomy
Before delving into blade selection, 
it's essential to understand the 
anatomy of a bandsaw blade. 
Blades consist of teeth, gullets, 
and a blade body. The teeth do the 
cutting, the gullets provide space for 
chip removal, and the blade body 
provides support and stability.

 
Blade width and thickness 
Blade width and thickness impact 
the type of cuts you can make. Wider 
blades are suitable for straight cuts 
and resawing, while narrower blades 
excel at intricate curves and detail 
work. Thicker blades offer greater 
stability and are ideal for heavy-duty 
cutting, while thinner blades provide 
tighter curves and finer cuts.

Tooth pitch
The tooth pitch of a blade is 
determined by the type and 
thickness of the material being cut. 
For woods and plastics, a minimum 
of three teeth should be in the cut - 
e.g. for 12 mm thick wood use 6 teeth 
per 25 mm. For metals, between  
4 and 20 teeth should be in contact.

Tooth form
There are various tooth form 
configurations, including hook, skip, 
and regular (also known as raker). 

A hook tooth configuration is best 
suited for making fast, long cuts 
in thicker softwoods. As they cut 
quickly, they produce a noticeably 
rough finish.

A skip tooth is suitable for softer 
materials and general-purpose cutting. 
This is provided on coarse tooth 
blades and commonly supplied as 3, 
4 and 6 teeth per 25 mm. They feature 
a wide shallow gullet to facilitate the 
efficient removal of waste.

The regular tooth configuration 
comprises of a repetitive pattern 
where one tooth is set to the right, 
the next to the left, and the third, 
known as the raker tooth, without 
any set. This arrangement is most 
effective when cutting materials of 
consistent thickness. It is particularly 
suited for contour sawing applications, 
where intricate curves or shapes are 
being cut into the material. Regular 
tooth blades, with a triangular tooth 
form, are preferred for finer cuts with 
10 or more teeth per 25 mm, where 
waste storage is less of a concern.

3 tpi – skip form
Primarily used for cutting deep rip 
cuts, leaving a rough sawn finish.

4 tpi – skip form
Effective for cutting across and with 
the grain, this blade can achieve a 
reasonable finish.

 

6 tpi – skip form
An excellent all-around blade 
suitable for crosscutting up to 
approximately 150 mm and ripping 
sections up to 50 mm thick. It 
provides a good clean finish.

10 tpi – regular
Ideal for cutting plywood, MDF, non-
ferrous metals, and plastics.

14 tpi - regular
Very fine toothed blade ideal for 
cutting thin plywood, plastics, 
laminates and MDF. It is not suitable 
for cutting thicker natural timbers as 
the teeth will clog with saw dust. This 
type of blade should be used on slow 
speeds and slow feed rates.

Blade tension 
Proper blade tension is critical 
for achieving accurate cuts and 
prolonging blade life. Insufficient 
tension can cause blade drift and 
premature wear, while excessive 
tension can lead to blade breakage. 
Follow the manufacturer's guidelines 
for tensioning the blade, and 
regularly check and adjust tension 
as needed.

Bandsaws are versatile machines, that are commonplace in school 
workshops as they allow for precision cutting of wood and various 
wood-based materials. However, the effectiveness of a bandsaw 
greatly depends on the quality, condition and type of blade used. 

<<
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Microscale activities are a source 
of variety across the practical 
curriculum, building skills in precision 
technique. When working with 
smaller volumes of reagents, there 
is a reduction in waste and use of 
materials, resulting in reduced costs.

A question of sustainability: 
re-use of plastic pipettes
The microscale biology experiments 
featured in this article rely on the use 
of plastic pipettes. While financially 
inexpensive (approximately 3p each), 
plastic waste should be minimised 
where possible. Worley et al [1]. 
explores the reuse of plastic pipettes 
and how this can be the subject of an 
investigation for pupils; ultimately, 
the book concludes that sufficient 
washing of the pipettes should mean 
they can be reused rather than 
thrown away.

Microscale fermentation
At Levels 4, 5 and 6, the Biology 
curriculum explores fermentation. 
The National 5 Biology course 
specification outlines that 
fermentation involves the 
breakdown of a substrate, typically 
glucose, in the absence of oxygen 
within the cell cytoplasm. In yeast 
cells, glucose molecules are broken 
down to pyruvate, which is then 
irreversibly converted to ethanol, 
carbon dioxide and two molecules of 
ATP (Figure 1).

In the experiment described in 
this article, this equation can be 
investigated practically. A yeast 
suspension is incubated with a 
sugar substrate within the bulb of a 
plastic pipette. At SSERC, we have 

purchased 0.2 cm3 plastic pipettes 
(from eBay); however, a 1 cm3 
plastic pipette can be converted 
into a micropipette using a simple 
procedure outlined by RSC Education 
in Chemistry [2]. The micropipette, 
containing yeast and sugar within the 
bulb, is then immersed in a test tube 
of universal indicator (bicarbonate 
indicator could also be used). The 
progress of fermentation is observed 
in 2 ways:
1)	� The production of carbon dioxide 

can be observed as bubbles of 
gas produced from the end of 
the micropipette, which can be 
counted to determine a rate.

2)	� The production of carbon 
dioxide changes the colour of the 
universal indicator from green to 
yellow because of increasingly 
acidic conditions. The time taken 
for this colour change can be 
measured.

Materials required (per pair):
•	 Test tube rack.
•	� 2 test tubes containing universal 

indicator.
•	 Empty test tube. 
•	 Small volume of paraffin oil.
•	 Weigh boat.
•	� 100 cm3 beaker filled with water  

at 35°C.
•	� 1x 0.2 cm3 plastic pipette (or a 1 cm3 

converted plastic pipette [2]).
•	� 2 small nuts that fit over the  

pipette stem.
•	� Blue roll for any spills.

Materials shared by class:
•	� Beaker of 5% yeast – made  

fresh; best to leave for around  
30 minutes at 35°C to promote 
active fermentation.

•	 Beaker of 10% glucose.
•	 Water bath at 35°C.

Method:
An overview of the method can 
be seen in Figure 2. This has been 
adapted from a published method 
by Chan, K. [3].

1)	� Place the 2 test tubes of universal 
indicator into the beaker of water 
at 35°C - this acts as a mini-water 
bath for learners. One of the test 
tubes serves as a “reference” to 
show the colour of the indicator in 
the absence of fermentation. The 
second will be used in step 5.

2)	� Combine 1 cm3 5% yeast and  
1 cm3 10% glucose in the empty 
test tube and incubate in the 
beaker of water at 35°C. >>
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Microscale biology: 
fermentation in a pipette
At SSERC, we’ve been developing a suite of experiments on a smaller scale. This article will explore 
a small-scale fermentation that takes place in the bulb of a pipette. The benefits of microscale 
experiments have been widely discussed in chemistry [1] and are equally applicable to biology. 

Figure 2 - Overview of method.

Figure 1 - Fermentation reaction in yeast.

Glucose

(substrate) (products)

  +     Ethanol     +     energyCarbon
dioxideEnzymes
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3)	� After 5 minutes, transfer the test 
tube contents to a weigh boat – 
this makes it easier to draw up into 
the small pipette bulb.

4)	� Draw up the yeast + sugar mixture 
into the bulb of a 0.2 cm3 plastic 
pipette. Ensure the mixture fills 
the bulb but doesn’t extend into 
the stem of the pipette.

5)	� Place two small nuts over the 
pipette stem (Figure 3) and then 
lower the pipette (bulb-side down) 
into the test tube of universal 
indicator. The nuts are required 
to weigh down the pipette – any 
suitable alternative can be used.

6)	� Add 2-3 drops of paraffin oil 
to form a layer on top of the 
universal indicator, to prevent gas 
exchange. Return the test tube to 
the beaker of water at 35°C.

7)	� Start the stopwatch and record 
how long it takes for the universal 
indicator to turn yellow (Figure 4). 
Compare the indicator colour with 
the "reference”.

8)	� After 2 minutes for equilibration, 
count the number of carbon 
dioxide bubbles produced from 
the end of the pipette in 1 minute. 
Record this value in a suitable 
results table.

Activities & Professional Learning

Figure 3 - A 0.2 cm3 plastic pipette with 1 cm3  
5% yeast and 1 cm3 10% sugar mixture held 
in the bulb. Two nuts are placed over the 
stem as weights.

Figure 4 - The fermentation reaction 
proceeds within the bulb of the pipette, 
immersed in universal indicator. A reference 
tube containing indicator only is used 
for colour comparison. After 5 minutes, 
the indicator has changed colour due to 
production of carbon dioxide. A bubble of 
carbon dioxide can be observed at the end  
of the pipette.

Results
A sample of expected results are 
shown below.

References
[1]	�� Worley, B. and Paterson, D. (2022), Understanding chemistry through microscale practical work, ASE.
[2]	� RSC Education in Education (2018), Apparatus and techniques for microscale chemistry, https://edu.rsc.org/resources/

apparatus-and-techniques-for-microscale-chemistry/4013407.artice.
[3]	� Chan, K.H. (2016), A simple microscale setup for investigating yeast fermentation in high school biology classrooms,  

The American Biology Teacher, 78(8), 669-675.

Glucose 	 Time taken for indicator	 Number of carbon dioxide
concentration (%)	 to change colour (s)	 bubbles produced/min

8	 385	 8
10	 346	 12
20	 225	 32

<<
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Leading the way in STEM
The delegates of cohort 2 on our Leadership in STEM Education 
course continue to make excellent progress as they work 
towards the completion of their professional enquiry. 

To date, the group of 21 aspiring/
existing school leaders have 
completed professional learning on:

The six-unit course is a blend of 
online, face-to-face and independent 
research and study. Spanning around 
160 hours, the course covers a broad 
range of professional learning topics. 
Aligned to the GTCS standards for 
career-long professional learning 
and middle leadership means the 
content and learning is so relevant 
to the ongoing professional learning 
for primary and secondary educators 
in Scotland. 

Our delegates will also gain the 
GTCS Professional Recognition 
Accreditation on completion of 
this course to acknowledge the 
“enhanced, significant, sustained 
and reflective enquiry a teacher has 
undertaken and the development 
of their professional learning in a 
particular area”.

Our delegates aren’t just supported 
by the delivery team at SSERC, 
each of them has the commitment 
from their Headteacher and In-
school Coach to ensure they are 
given the time and opportunity to 
complete a range of research and 
leadership tasks back at their centre. 

Furthermore, the course is designed 
to bring as many external partners 
and agencies together as possible, 
all working together with SSERC to 
put the practitioner at the centre, 
encouraging them to see themself as 
the learner, with input from:
•	 GTCS
•	 Education Scotland
•	 Skills Development Scotland
•	� Strathclyde and Stirling 

Universities
•	� Experts and consultants in 

leadership and management 
strategies

•	� Organisations that support STEM 
education

2023-2028

A
CCRED ITE D  P RO GRAM

M
E

Pr
ofessional  Recogni�on

	� The Scottish educational 
landscape

	� Key policies and drivers in 
education

	 Internal STEM school audits
	� Self-evaluation of their own 

leadership skills and qualities
	� 2-day residential course at 

SSERC HQ 
	� Developing leadership skills, 

handling conflict, coaching and 
leading teams

	� Designing their own critical 
collaborative professional 
enquiry

3

3

3

3

3

3
3

>>
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Next steps
In June this year, our delegates will 
present the findings of their critical 
collaborate professional enquiry. 
This will see them complete the 
course and gain their final SSERC 
and GTCS certification.

Leadership in 
STEM Education 

course 

“Participating in SSERC's 
Leadership in STEM Education 

course has had a positive impact 
on my personal and professional 

development, it has provided me with 
an insight into effective leadership 

strategies and principles and it has 
instilled a renewed sense of confidence 
and enthusiasm which has inspired me 
to take steps to progress in my career”.

Donna, Midlothian.

“I have come to the 
SSERC Leadership in STEM course 

with almost 10 years of experience in a 
promoted post as Faculty Head of Science 
and have found the insight into leadership 

invaluable. Whether you intend to seek promotion 
or have experience in post the course has been 

an excellent opportunity to reflect on your skills 
and abilities within the profession and provides 
strategies to develop further. The modules have 
been engaging and have ignited a fresh sense 

of enthusiasm for reflective and enquiring 
practice within my career”.

Andy, Renfrewshire.

“Like many of the other  
courses offered by SSERC, the  

Leadership in STEM Education course  
has been a highly valuable personal and 

professional development course for me. Not 
only has it allowed me to realise the skills and 

qualities I already possess as a leader but it has 
also provided me with tools and strategies to 

improve other areas of leadership as I  
progress through my teaching career”. 

Claire-Louise, Dundee.

“Taking part in the  
Leadership in STEM course from  

SSERC has really inspired me after  
ten years in teaching, giving me a  

renewed sense of excitement to career-long 
professional learning. It has allowed me to 

grow personally and professionally, and my 
colleagues have commented very positively  

on my development”. 

Ashleigh, Montros.

How can AI be used as an 
adaptive teaching strategy in a 
STEM classroom to build pupil 
autonomy and metacognition?

“The participation in  
SSERC's Leadership in STEM  

Education course has expanded my 
knowledge of STEM learning throughout  

the educational sector and given me a better 
understanding of the leadership skills and 

qualities I already have and how these might 
be developed further to improve my  

teaching of STEM subjects”. 

Rebecca, Glasgow.

“The STEM leadership course has 
allowed me to really study my school context 

and see more clearly my role in identifying and  
leading change where needed. I’ve enjoyed evaluating 

and developing my leadership skills in a supportive and 
encouraging environment and feel much more confident 

and motivated as a result. Leading the CCPE has given  
me a platform for introducing change at whole  

school level and strengthened relationships  
across the school.”

Lorraine, Edinburgh.

Interested?
If you would like to know more about 
our Leadership in STEM Education 
course or are considering applying 
for a place for 2024/2025, please visit:
www.sserc.org.uk/professional-
learning/secondary-clpl/leadership-
in-stem/ <<

How/in what way does 
inter-disciplinary learning 

within STEM subjects impact 
the pupils' knowledge of STEM 
careers and pathways within 

the primary setting?

How does the delivery of a 
renewable energy-based STEM 

workshop change perceptions of 
STEM careers and green jobs?

Here’s an example of some of 
the enquiries that have been 
investigated this year:
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SSERC professional 
learning courses
We offer professional learning (PL) courses and events for teachers in both 
primary and secondary settings, school technicians, and other educators. 
Many of our PL offers are financially supported via ENTHUSE funding from 
STEM Learning or from the Scottish Government. Such funding for our courses 
helps towards covering course costs and allows us to provide delegates with 
resources to support learning and teaching back in their schools.

COURSE NAME	 RESIDENTIAL?	 DATES	 CLOSING DATE	 SECTOR

*Welding Skills	 Face-to-face 	 8-9 May 2024	 22 March 24	 Secondary Technology***

Safe Use of Fixed Workshop Machinery	 Face-to-face	 15-16 May 2024	 15 April 24	 Secondary Technicians**

Technicians Conference 	 Face-to-face	 17 May 2024	 19 April 24	 Secondary Technicians

*Leadership in STEM	 Blended	 May 2024 - June2025	 22 April 24	 Secondary Science

*Welding Skills	 Face-to-face 	 22-23 May 2024	 15 April 24	 Secondary Technology***

*Raising Attainment in Physics!	 Face-to-face	 24-25 May 2024	 19 April 24	 Secondary Physics

Safe Use of Fixed Classroom Machinery	 Face-to-face	 29-30 May 2024	 26 April 24	 Secondary Technology

Safe Use of Fixed Workshop 	 Face-to-face	 5 June 2024	 10 May 24	 Secondary Technicians** 
Machinery (Refresher)

*Ad Higher Chemistry Projects	 Face-to-face	 6-7 June 2024	 3 May 24	 Secondary Chemistry

Introductory Physics	 Face-to-face	 12-13 June 2024	 10 May 24	 Secondary Technicians**

*Senior Phase Assignments for Biology	 Face-to-face	 18-19 June 2024	 17 May 24	 Secondary Biology 

Safe Use of Fixed Workshop Machinery	 Face-to-face	 19-20 June 2024	 17 May 24	 Secondary Technicians** 

*Leadership for Technical Support	 Blended 	 Aug 2024 – June 2025	 31 May 24	 Secondary Technicians

Working with Radioactive Sources	 Face-to-face	 28 August 2024	 7 June 24	 Secondary Physics***

Chemical Handling	 Face-to-face	 3-4 September 2024	 7 June 24	 Secondary Technicians**

Safe Use of Fixed Workshop Machinery	 Face-to-face	 4-5 September 2024	 7 June 24	 Secondary Technicans**

Electrical Safety and PAT Testing	 Face-to-face	 5-6 September 2024	 7 June 24	 Secondary Technicians**

*Investigations for Ad Higher Biology	 Face-to-face 	 10-11 September 2024	 7 June 24	 Secondary Biology***

*Support for Practical Activities in 	 Face-to-face	 19-20 September 2024	 14 June 24	 Secondary Physics*** 
Higher and Ad Higher Physics

*Laboratory Skills for 	 Face-to-face 	 25-26 September 2024	 23 August 24	 Secondary Chemistry*** 
Ad Higher Chemistry

*Practical Metalwork 	 Face-to-face	 25-26 September 2024	 23 August 24	 Secondary Technology***

Online Health and Safety	 Online	 4, 11, 18 Nov 2024	 20 September 24	 Secondary Science***

Intermediate Physics	 Face-to-face	 20-21 November 2024	 25 October 24	 Secondary Technicians**

Activities & Professional Learning

*	 This course attracts ENTHUSE funding which offsets the course fee. 
**	 May also be suitable for secondary teachers. 
***	May also be suitable for secondary technician. 

Please check our website pages at https://www.sserc.org.uk/professional-learning/calendar/ for the most up-to-date 
details on our professional learning calendar. 

Courses available for online booking include:
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Professional learning reflections 
from three newly qualified teachers

Technology probationers residential course

In this section, three newly qualified teachers reflect on their experience of attending 
Professional Learning Courses at SSERC: Jordan Summers (Design and Technology teacher),
Louise Evans (Biology teacher) and James Meechan (Chemistry teacher)

The course outcomes and 
programme are provided below:

Course outcomes:
On completion of the course, 
participants will be able to: 
•	� demonstrate a range of basic skills 

in woodworking, metalworking, 
machining processes and ‘new’ 
technologies such as sublimation 
printing.

•	� understand the importance of 
health and safety and apply the 
relevant safety measures within the 
technology workshop.   

•	� use a variety of teaching strategies 
to promote learning in technology 
including demonstrations, 
exploration of new concepts, skills, 
materials, and the use of real-life 
applications to design, problem-
solve and create. 

•	� network with fellow professionals 
and explore mechanisms for 
ongoing support. 

•	� understand the range of 
opportunities within the wider 
STEM engagement portfolio which 
SSERC offers. 

•	� evaluate their own professional 
learning and its impact on learners.

In this article, Jordan tells us more 
about himself and why he attended 
this SSERC professional learning 
course. 

Education and career history
I was previously a Primary teacher  
for Falkirk. I am dedicated to 
education and made the change 
from primary education to 
secondary education to explore 
all stages of learning. I wanted to 
utilise my subject knowledge of 
design technology, architecture and 
education by expanding into the 
secondary sector. 

Technology Probationers 
Residential course programme.

Jordan Summers is currently a teacher of Craft, Design and 
Technology at Queen Anne High School, Dunfermline in 
Fife. Jordan attended our professional learning course for 
technology probation teachers in November 2023.

Jordan Summers, teacher of Craft, Design 
and Technology at Queen Anne Highschool, 
Dunfermline.>>
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I achieved my undergraduate degree 
from Edinburgh Napier University. 
Achieving my BSc in Architecture 
has given me a strong knowledge 
of architecture, science, technology 
and engineering.

I attended the University of Dundee 
where I gained my PGDE in Primary 
Education. 

My involvement with SSERC
During my time as a Primary teacher, 
I worked collegiately to write a policy 
for STEM education to ensure STEM 
knowledge and skills are included 
as a natural and integral part of the 

curriculum planning, delivery and 
assessment throughout the school. 
I attended STEM assessor training 
with SSERC to assist with this. 
I successfully completed Young STEM 
Leaders tutor and assessor training. 
This will allow me to support this 
high-profile initiative throughout 
my career. 

As a Craft, Design and Technology 
teacher, I want to ensure that the 
learners entering the classroom 
are excited, motivated and engaged. 
I always use learning and teaching 
strategies that encourage learners 
to achieve their best. Attending the 
SSERC training course provided me 
with a variety of teaching strategies 
to enhance my own teaching for the 
benefit of my learners. 

I attended SSERC to increase my 
confidence in the workshop and 
to develop skills in woodworking, 
metalworking and machining 
processes. Health and safety is 
essential and SSERC increased 
my knowledge of safety measures 
within the workshop. The course 
also allowed me to network with 
fellow professionals and explore 
mechanisms for ongoing support.   

For any school technician, or craft, 
design and technology teacher, 
I would definitely recommend 
a SSERC professional learning 
course – whether it be to upskill or 
refresh linked to health and safety of 
specific aspects of the curriculum. 
The staff are very professional and 
enthusiastic and my time at SSERC 
was so worthwhile. >>
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Science probationers residential course

The Probationers residential Course in December 2023 was an 
excellent opportunity to connect with other NQTs as well as explore 
different practical activities across the different Sciences. 

Miss Louise Evans, NQT Ross High 
Tranent, East Lothian.

The programme was an excellent 
balance of fun and engaging 
practicals and useful discussions 
around the real-life application of 
teaching points. It was well organised, 
easy to sign up for and the facilities 
were easy to find.

The 2-day course was billed as an 
opportunity to explore practical 
activities across the science spectrum 
while following the National 
curriculum. This meant we could gain 
hands-on experience in all science 
disciplines rather than just our own; 
it allowed us to do exactly what we 
would be asking our students to 
do and therefore experience any 
potential pitfalls.

My science background is in Zoology, 
so the opportunity to conduct 
chemistry and physics practicals 
with subject specialists was especially 
useful.

The course
The first day started off well; the 
centre was easy to find as was 
parking, the staff member welcoming 

us was extremely friendly and the 
building had accessibility equipment 
readily available. We were given the 
chance to mingle with the others 
who were attending the course and I 
even reconnected with a friend I had 
attended university with!

The welcome session explained the 
schedule for the two days very well 
and before we knew it we were off to 
our first workshops.

The main focus for the Chemistry 
and Biology workshops was micro-
science, which is an excellent 
approach for schools with ever 
dwindling budgets. The skill in 
condensing practical activities 
down to such small levels while 
maintaining educational value 
cannot be understated, and while 
we were conducting experiments 
with small volumes of equipment 
we were not sacrificing any learning 
points or information. The resources 
included instruction sheets that are 
available on the new SSERC website 
for schools to print off, laminate and 

use themselves which removes a huge 
chunk of time – which teachers have 
so very little of.

There are several benefits to the 
micro-scale science practicals but 
for me the major ones are the speed 
and ease of set up and clean up 
time. Teaching periods fly by, so 
having instructions on a sheet for 
pupils to refer back to as they go 
and being able to use considerably 
less equipment means I can focus 
on the learning portion of my lesson 
far more easily and less time on 
organising students and equipment.

It also means that I can better 
support students who need a little 
more help while allowing students 
who are more confident and 
capable the opportunity to stretch 
themselves and move onto the next 
example – with instructions.

I was impressed with the use of petri 
dishes to illustrate the production 
of gases such as ammonia, which 
can be too toxic for classes. Scaling 
down the volumes of chemicals used 
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and enclosing the reaction in a petri 
dish allows students to explore the 
reactions to gain a more complete 
understanding of the processes 
involved.
 
My school already utilises some 
micro-scale practicals (no doubt 
from other colleagues attending 
SSERC courses) but I used the 
electrolysis practical with my 
Science club, who were very excited 
to see the range of reactions. If we 
had not used the small volumes of 
chemicals we would likely have only 
been able to explore a couple of 
different reactions. With this activity 
we could compare several chemicals 
and see colour changes as well as 
precipitates formed – all in a twenty 
minute lunch club! Our technicians 
also found it easy to adapt and set 
up and the chemistry department 
are interested in including more of 
these types of experiments in our 
curriculum.

The physics workshops were great 
fun and the tutor had a great way 
of getting people engaged in the 

concepts we were discussing. Most 
of the activities could be made using 
household items and can be used 
to demonstrate physics concepts 
to great effect. I was also intrigued 
by the suggestion that we suggest 
a practical activity as homework 
rather than written, I think that with 
the focus on attainment it is easy 
to forget that science is essentially 
curiosity given action and we can 
inspire our students in that way.

The Biology workshops were of 
special interest to me being a Biology 
teacher, and I liked the consideration 
of running the experiment at 
either BGE level or scaling up the 
information and skills required for 
a National level class. There was 
also a focus on sustainability and 
an eye towards disposal of samples 
after use. There was specifically a 
discussion around plants that are 
suitable for the experiments but are 
native to the UK rather than invasive 
species that could cause harm if 
improperly disposed of. It would be 
a good talking point to introduce 
to students as well, promoting 
their sense of connectivity and 
responsibility for our natural 
environment and community.

Being able to show the effects of light 
intensity on photosynthesis in one 
test tube means that every student 
would have the chance to conduct 
their own investigation, normally due 
to budget and time constraints and 
equipment availability practical’s 

have to be done in pairs at the very 
least. Again the activities were easy 
to set up without sacrificing any 
teaching points, which leaves time 
for class discussion and promoting 
the students independent thought 
processes, not always easy to do in a 
practical lesson.

Arguably the highlight of the 
course was the carousel session of 
chemistry practicals, there were 
colour changes, fireworks, rockets 
and methane bubbles to name just a 
few. It was a good demonstration of 
the variety of activities available to 
inspire students while teaching and 
having fun.

The course was a lot of fun of course, 
but also inspired me to think about 
how I include practical’s in my 
classroom and gave fantastic ideas of 
how to expand the options without 
sacrificing budget or making it a 
demonstration. There was constant 
referral and connection to the 
National Curriculum Es and Os or 
Benchmarks as well as consideration 
of IDL and Sustainability across the 
whole course.

I would recommend any teacher or 
technician make use of the SSERC 
resources that are freely available on 
the website. I would also thoroughly 
recommend the course to any 
probationer and very much look 
forward to attending other course 
with SSERC throughout my career, 
they provide inspiration as well as 
support to my own learning and my 
teaching practice.

The physics workshops were great fun and the teacher had a great way of getting people 
engaged in the concepts we were discussing.

>>
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Science probationers residential course

When I was old enough 
to read, I became fixated 
with my family’s illustrated 
encyclopaedia. This led to 
an early fascination with 
science, an interest that 
would have remained purely 
recreational, were it not for 
the encouragement of my 
teachers. This encouragement 
pushed me to pursue science 
learning throughout my life.

I studied chemistry at the University 
of Glasgow, graduating with a 
BSc (Hons) in 2021. Recalling fond 
memories of my experience at 
school, and eager for a job that 
would provide challenge and 
emotional reward, I decided on a 
career in education, returning to 
Glasgow to earn my PGDE Chemistry 
teacher qualification.

For probationer teachers, full of 
enthusiasm for our new careers 
but lacking the experience and the 

pedagogical ‘toolkits’ of our more 
senior colleagues, we still have a 
tremendous need for professional 
development that equips us with the 
engaging lesson formats, practical 
knowledge and confidence to deliver 
high-quality teaching.

The Science Probationers’ 
Residential provided by SSERC 
was exactly the kind of impactful 
professional learning that my peers 
and I needed. The 2-day course took 
place at SSERC HQ in Dunfermline 
and was aimed at supporting 
science probationers with delivery 
of practical learning, familiarising 
us with SSERC’s STEM engagement 
programmes, as well as providing 
networking opportunities with peers 
and the SSERC team.

The Learning Outcomes 
for the course were:
•	� demonstrate an enhanced 

portfolio of ideas for practical work 
both within and outside their own 
subject specialism;  

•	�� use a wider variety of teaching 
strategies to promote learning in 
science including demonstrations 
and scientific enquiry;  

•	� exemplify the importance of 
contemporary science and its 
applications in the context of the 
curriculum ; 

•	� network with fellow professionals 
and explore mechanisms for 
ongoing support; 

•	� understand the range of 
opportunities within the wider 
STEM engagement portfolio which 
SSERC offers; 

•	� evaluate their own professional 
learning and its impact on learners. 

After the morning registration, 
we received a warm welcome 
from Alastair MacGregor, a brisk 
introduction to SSERC, its role in 
Scottish education and the training 
and resources it provides to science 
teachers. We then transitioned to 
the biology, chemistry and physics 
workshops.

Annie McRobbie and Margaret Louis’ 
photosynthesis session revealed 
how different types of seaweed 
such as bladderwrack can be used 
in the classroom for impressive 
experiments to demonstrate the 
biological process to learners. As well 
as covering the relevant biodiversity 
and body systems Experiences and 
Outcomes, the session also made 
links to Scotland’s latterly expanding 
seaweed aquaculture industry.

James Meechan is a probationer chemistry 
teacher at St. Ninian’s High School, East 
Dunbartonshire.

The microscale biology workshop, led by Annie and Margaret. >>
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It is an unfortunate realisation for 
probationers that many school 
science departments are forced to 
curtail some chemistry experiments 
due to budget constraints. The 
microscale chemistry session led 
by Chris Lloyd was in many ways a 
revelation. Microscale chemistry has 
quietly grown in adoption over the 
last two decades. It is an ethos of 
designing experiments to use tiny 
quantities, low concentrations and 
small volumes of chemicals, with 
the ultimate goal to minimise the 
financial cost of material in science 
classrooms, without compromising 
on learning. For example, a 
precipitation reaction using just two 
drops of dilute potassium iodide and 
lead nitrate solutions to produce 
lead iodide.

Linking closely to this session, was 
the microscale biology workshop, 
again led by Annie and Margaret. 
I was particularly impressed by the 
microscale titration experiment, and 
how it could make this analytical 
technique easier for learners to 
conceptually grasp. A perennial 
frustration of biology experiments, 
the lengthy waiting periods to 
complete, only to yield undesired 
results, are also mitigated by the 
microscale conditions, which are 
usually faster to complete and better 
suited for repeat measurements - 
extremely useful for learners working 
on assignments. 

Both these workshops categorically 
demonstrated the versatility 
of microscale experiments and 
apparatus. Not only will they keep 
costs down, it also makes practical 
activities safer, easier to manage, 
minimises waste, reduces time 
spent repeating measurements 
and cleaning apparatus, and 
can be linked to environmental 
sustainability.

One aspect of science teacher 
practice that I think every new 
teacher seeks to master, is the ‘art of 
the demonstration’. Chris’ workshop 
on chemistry demos was exactly 
what my colleagues and I needed: 
a whistlestop tour of exciting 
and - quite literally - explosive 
teacher demonstrations, achieved 
with common lab materials and 
equipment. It took little imagination 
for us all to appreciate the buzz 
and enthusiasm for science that 
all of these demonstrations could 
generate in a classroom.

The physics workshops delivered 
by Norman Bethune at the 
residential also deftly exhibited 
the value of demonstration. In the 
first workshop, modestly titled 
8 simple experiments, our mentor 
revealed how a rubber balloon can 
illustrate electrostatic induction, 
Newton’s third law of motion and the 
expansion of the universe. And that 
was just three of the experiments. 
The second physics session, by 
contrast, focused on the teaching of 
forces and navigating the cognitive 
conflict the concept can present to 
learners. I certainly will make a more 
conscious effort to avoid teaching 
forces by trying to explain what they 
are, but rather teach learners what 
they do to objects. 

Some other non-subject specific 
sessions are equally worthy of 
praise. Chris Lloyd’s talk on health & 
safety clarified the responsibilities 
of employers and employees, the 
importance of risk assessment, and 
helpfully pointed us to the wealth of 
relevant information and guidance 
provided by SSERC. Graeme Rough 
gave a comprehensive presentation 
on SSERC’s myriad wider STEM 
engagement initiatives, such as the 
Young STEM Leader Programme, 
STEM Ambassadors in Scotland and 
Nuffield Research Placements. These 
programmes provide young learners 
with exciting new contexts to STEM 
learning beyond the classroom.

Norman led another session on data 
science, condensing this topical and 
rapidly evolving discipline into an 
informative and engaging exercise. 
Finally, John Cochrane’s Lion’s Lair 
evening session was as creatively 
fruitful as it was entertaining, and 
I believe everyone in the room could 
not wait to repeat the lesson format 
in their own classrooms.

The physics workshop.

>>
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I would emphatically recommend 
the Science Probationer Residential 
to every future probationer in 
Scotland. This was probably the 
most impactful and engaging 
professional learning I have received 
so far in my career. Upon returning 
to my department, I immediately 
wanted to share what I had learned 
with colleagues, and set up ways 
for implementing what I had seen 
at SSERC.

One moment I kept thinking about 
after the residential, was when 
Norman prepared to do the famous 
– or infamous – trick of holding a 
glass of water upside down above his 
head, with nothing more than a beer 
mat and surface tension keeping 
his head dry. Whilst he did this, he 
exhorted us all to embody total 

Activities & Professional Learning

and unshakable faith in science in 
our lessons. We must step into our 
classroom with the confidence in 
our subjects that they deserve.

This is the most succinct way 
I could summarise the feelings of my 
colleagues and I at the conclusion of 
the Science Probationer Residential. 
These were two days packed with 
professional wisdom that the SSERC 
team have distilled from decades 
of experience. At this stage in our 
careers, we value the refinement 
and knowledge afforded by that 
experience. This training has enabled 
us all to bring novel, engaging 
practice to our lessons, with the 
added confidence that these have 
been tried and tested by senior 
teachers. With the insights provided 
over the residential, we can all feel 
to have expanded our teaching 
‘toolkits’ and deliver the best lessons 
we possibly can. <<

Microbiology matters
The Microbiology in Schools Advisory Committee (MiSAC) 
promote the teaching of microbiology in schools and colleges. 

Annually, they run a poster competition for schools across the UK, focused 
on a specific area of microbiology; the 2024 competition encouraged 
learners to explore Neglected Tropical Diseases and Climate Change. The 
organisation offers a range of learning and teaching resources, including 
scientific articles that complement the Scottish curriculum. 

To find out more, visit their webpage www.misac.org.uk/browse-entire-collection.html
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Melting point
Determining the melting 
point of a compound is one 
way to test if the substance is 
pure and is often used to test 
samples made from organic 
synthesis (e.g. of aspirin or 
paracetamol).

Pure samples usually have sharp 
melting points, for example 149.5-
150°C or 189-190°C; impure samples 
of the same compounds melt at 
lower temperatures and over a 
wider range, for example 145-148°C 
or 186-189°C. So if your sample has 
a melting point at the temperature 
you expect, it is probably what you 
think it is. If the melting point is quite 
sharp, then it is likely to be fairly pure.

The general method is to heat a 
sample indirectly by placing the 
prepared sample (usually packed in a 
glass capillary tube) in or on a heated 
medium and observing it, and the 
temperature, closely until melting is 
complete.

There are a few ways of doing this.

Melting point apparatus
This is the most common piece of 
apparatus for determining melting 
point. The sample is loaded in a 
capillary tube and the temperature 
of the sample gradually raised by 
means of a heated internal metal 
block.

Older, or budget, apparatus (like the 
one in Figure 1) is almost entirely 
manual. You have to manually 
control the rate of heating.

More modern, advanced ones, (see 
Figure 2), allow you to program the 
rate of heating and allow it to heat 
rapidly to a set point and then go 
more slowly.

In both cases, though, you need to 
watch (carefully) through a magnifier 
and determine for yourself when 
melting starts and finished.

The one problem with the melting 
point apparatus described above is 
that of cost. It is possible to purchase 
manual ones from around £200, or 
less, but the more advanced ones 
start around £700 or more. 

But these days, even £200 is quite a 
chunk of an impoverished budget. 
Fortunately, there are lower cost 
alternatives.

Melting point block
This is a very simple arrangement, 
costing about £25, and used with 
care can give reasonable results 
(Figure 3).

It consists of a block of solid 
aluminium with a hole drilled in at an 
angle for a thermometer. You place 
a thermometer in the diagonal hole 
and put a small pile of your solid in 
the middle of the block.

You then heat the block, gently, from 
the bottom. The heat is conducted 
up and will eventually melt the solid 
on the top.

When you see it starting to melt, 
record the temperature and record 
it again when all the sample has 
melted.

It can be difficult to avoid heating 
the sample too rapidly, especially if 
you are using a Bunsen burner, but 
with care it is possible to get decent 
results.

Figure 3 - A melting-point block.

Figure 2 - A more modern device.Figure 1 - Old MP apparatus.

>>
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Figure 5 - Taking a reading from a Thiele tube.
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Thiele tube
Another cheap alternative that can, 
with care, still produce accurate 
results, is the Thiele tube (Figure 4). 
These cost only about £10 or so.
The Thiele tube is basically a boiling 
tube with a side loop (see diagram). 
The sample is placed in a capillary 
tube and is held next to the bulb of a 
thermometer by e.g. a band or wire 
and placed in the ‘main’, straight part 
of the tube.

The tube is filled to just above the 
loop with a liquid of a suitable boiling 
point, most commonly an oil, and 
the side arm is heated. As the tube 
is heated, convection causes the 
liquid to circulate around the system 
distributing the heat.

Care needs to be taken to ensure that 
heating does not happen too fast. 
A mini burner or a spirit burner is 
easier to use than a Bunsen for this. It 
is worth noting that the temperature 
may continue to rise by 2 or 3 degrees 
after you stop heating.

It is possible, if even a Thiele tube is 
too expensive, to just use an ordinary 
boiling tube, again with a capillary 
tube fixed to a thermometer. But this 
is even harder to control to get a 
good result.

How to use a Thiele tube
1)	� Place some of your sample in a 

capillary tube.
2)	� Fix the capillary tube to a 

thermometer.
 
	� We find the best option is to cut a 

small loop off a length of silicone 
tubing as a rubber band has a 
tendency to degrade and break  
in the oil. 

3)	� Place the sample in your Thiele 
tube and start heating the side arm.

4)	� If you are testing the purity of your 
sample, you will have an idea of 
what the expected temperature is.

	� If you are identifying an unknown 
though, it might be quicker to 
carry out a rapid melting point 
determination initially (by 
heating rapidly) to establish the 
approximate melting point before 
repeating it more carefully.

5)	� Once the temperature is getting 
close to your expected point, take 
care. It can often continue to rise 2 
or 3 degrees after you stop heating. 
Try to increase the temperature 
as slowly as possible, by moving 
the burner or the tube nearer to or 
further from the flame.

6)	� When you see the first sign of 
melting in the tube, note the 
temperature. It is a good idea to 
use a magnifying glass (or some 
other device to magnify) so you get 
a clearer view of when the melting 
starts (Figure 5).

7)	� Keep heating, gently, until all the 
sample is melted. Record this 
temperature.

8)	� It is usually a good idea to carry 
out at least two further careful 
determinations until you obtain 
two consistent values. 

	 �Note that unlike boiling point, 
the melting point is relatively 
insensitive to pressure and no 
pressure correction needs to  
be made.

Conclusion
Determination of melting point is 
a useful analytical technique and 
although the apparatus can be 
expensive we hope this article has 
shown you that it is still possible to 
carry out a melting point analysis 
without breaking the bank.

Figure 4 - A Thiele tube in use.

<<
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Torsional pendulum
We first saw this apparatus at the 2023 IOP Stirling physics teachers meeting. We were 
impressed by the thought that had gone into the design and the very reasonable cost.
We received the apparatus for evaluation.

It arrived complete, well packaged 
and included a comprehensive 
manual detailing kit contents, 
assembly instructions and details 
of four suggested experiments 
(including some background theory).

The assembly instructions run 
to five pages. Assembly is not 
difficult but there is an order to 
assembly and some subtle features 
in the construction that are easily 
overlooked. Construction took about 
90 minutes.

Experiment 1 
Experiment 1 examines torque v  
angular displacement. This, in theory, 
was the simplest of the experiments. 
Provide a force (using thread, 
paperclips and a pulley wheel) at 
right angles to the suspended rod at 
a measured distance from the axis 
and measure the angle of rotation. 
This enables the torsional constant 
to be measured. This proved to be 
the least accurate of the experiments 
due to the poor quality of the 
cobbled together pulley wheel as 
no pulley wheel is provided (see 
Figure 1).
 

Experiment 2
Experiment 2 examines the period 
of rotation v mass of the oscillating 
rod. The aim of this experiment is to 
show that the square of the period 
of oscillation is directly proportional 
to the moment of inertia of the tube/
rod. The mass of the oscillating tube, 
and hence the moment of inertia, is 
altered by slotting lengths of copper 
wire into the tube (see Figure 2). 
Note the difference between the 
torsional constant calculated from 
the gradient of the graph in Figure 1 
(0.036402N m rad-1) with that 
obtained by calculation using the 
gradient in Figure 3 (0.031205N m 
rad-1). As can be seen from Figure 3 
the graph confirms the relationship.

Figure 2

Figure 3

Figure 1 - Torque v angle rotation (Experiment 1).

>>
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Experiment 3
Experiment 3 examines the 
relationship between period and 
mass distribution. Two collared 
masses are provided which slide over 
the suspended rod and are fixed at 
various distances from the axis of 
rotation using small grub screws. It is 
suggested that the moment of inertia 
of the system is plotted against the 
square of the period of oscillation. 
The value from the previous 
experiment is used for the moment 
of inertia of the tube to which we add 
the contribution of the two masses 
using mr2.

We also calculated the moment of 
inertia of the tube and compared 
this with the assumption that the 
formula for a thin rod was valid. 

Figure 5

Figure 4

We calculated Itube = 0.008849kg 
m2, Irod = 0.008847kg m2. Using the 
gradient this experiment gave a 
value for the torsional constant of 
(0.031643N m rad-1).

Our results for this experiment are 
shown in Figure 4.
 
Experiment 3a 
Not included as a suggested 
experiment in the instructions but we 
used the results from experiment 3 
and plotted only the moment of 
inertia of the two masses against 
the period squared. The gradient 
(and hence torsional constant) was 
obviously the same but the offset 
gave a value for the moment of inertia 
of the rod which was 0.008921kg 
m2; very similar to that obtained in 
experiment 2 (see Figure 5).
 

Experiment 3b
Again, not suggested in the supplied 
notes but an interesting alternative 
analysis of the collected data. We 
were, after all, starting to get carried 
away with ourselves. Again using the 
results from experiment 2 and 3 we 
plotted the logarithm of the moment 
of inertia of the masses (system 
moment of inertia calculated from 
the period of oscillation minus the 
rod moment of inertia) against the 
logarithm of the distance from the 
axis of rotation.

The gradient of this graph should be 
the power to which the moment of 
inertia depends on the radius and 
the offset should be the logarithm 
of the two masses combined (see 
Figure 6).
 

Figure 6

Activities & Professional Learning
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This yielded a value of 2.07 for the 
power of the radius and a value for 
each mass of 9.20g.

The measured value for each mass 
used in experiment 3 was 8.89g.

Figure 7 Figure 8

Experiment 4 
In the instruction manual it is 
suggested that ‘sails’ can be added 
to each end of the oscillating rod and 
that the underdamped oscillation 
can be studied using tracker. We 
did this (Figure 7) and the results 

References and resources
•	� A python article on data analysis and curve fitting can be found here https://www.sserc.org.uk/wp-content/uploads/2023/03/

SSERC-bulletin-278-p2_5-Python-Pandas-Physics-Pendulums.pdf.
•	� The torsion pendulum used in this article can be found here: https://www.simplesciencesupplies.co.uk/shop/p/torsion-

pendulum-ah-project.
•	 The current price of a torsion pendulum as at 18/08/2023 is £69.99.
•	� Critical damping demonstration can be found here: https://www.sserc.org.uk/wp-content/uploads/2023/10/SSERC-bulletin-

279p5_6-Critical-damping-demonstration.pdf

using the Tracker data analysis curve 
fitting tool are shown in Figure 8.
 
We published a a simple activity 
which shows under, critical and over 
damping in Bulletin 279. <<

https://www.sserc.org.uk/wp-content/uploads/2023/03/SSERC-bulletin-278-p2_5-Python-Pandas-Physics-Pendulums.pdf
https://www.sserc.org.uk/wp-content/uploads/2023/03/SSERC-bulletin-278-p2_5-Python-Pandas-Physics-Pendulums.pdf
https://www.simplesciencesupplies.co.uk/shop/p/torsion-pendulum-ah-project
https://www.simplesciencesupplies.co.uk/shop/p/torsion-pendulum-ah-project
https://www.sserc.org.uk/wp-content/uploads/2023/10/SSERC-bulletin-279p5_6-Critical-damping-demonstration.pdf
https://www.sserc.org.uk/wp-content/uploads/2023/10/SSERC-bulletin-279p5_6-Critical-damping-demonstration.pdf
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STEM engagement round-up

With so much STEM Engagement 
activity going on at SSERC, the team 
has taken the opportunity to give a 
comprehensive round-up of all their 
programmes in recent months and 
also look ahead to what is coming. 
STEM Engagement offers are 
continually accessible and there 
are often new opportunities and 
activities being created so there’s 
always the chance to get involved. 

SSERC Education Industry 
Partnerships (EIPs) bring partners 
in industry together with education 
settings, enabling groups of early 
years, primary/secondary schools 
and colleges to improve young 
people’s engagement in STEM.

Leidos and SSERC 
STEM Challenge
Year 3 of the EIP with Leidos is well 
underway with 8 schools taking part 
across Glasgow and the West. Each of 
the school teams are being mentored 
by a STEM Ambassador from Leidos 
to solve a real-life STEM Challenge. 
A combination of workplace and 
school visits are taking place 
with careers-based learning for 
both learners and educators. The 
Showcase event will be held in 
Leidos HQ in Glasgow in June 2024. 

SSERC offers a wide range of STEM engagement and enrichment programmes to further 
increase access to, and participation in STEM, well beyond the traditional classroom setting. 
The STEM engagement portfolio offers educators, young people, and partners in industry the 
opportunity to collaborate and create learning activities and opportunities in STEM for children, 
young people and adults in Scotland.

Looking ahead, Leidos has now 
confirmed it wishes to continue 
their hugely successful EIP with 
SSERC and plans are already 
underway for Year 4! If your school 
is interested then contact SSERC 
on partnerships@sserc.scot

Leidos STEM Challenge online launch.

Teacher launch at Leidos HQ. STEM Challenge learners from Cleveden Secondary School.

>>
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Ocean Winds EIP
SSERC continues 
to deliver its vast 
and aspirational 
programme of 
activity with 
Ocean Winds (OW), supporting them 
to deliver their co-devised STEM 
Engagement Strategy. Through this 
EIP, The Engineering Development 
Trust Scotland was commissioned 
to deliver Challenger Days at Buckie 
High School and Fraserburgh 
Academy in November 2023 and 
subsequently, Fraserburgh Academy 
registered two teams to participate in 
Industrial Cadets Bronze (a 12-week 
renewable energy project). OW is also 
supporting EDT to deliver a similar 
programme at Trinity High School 
and Royal High School in Edinburgh 
in March 2024. Eight secondary 
schools are currently participating 
in First Lego League (funded by OW), 
with the Moray Final being held in 
UHI Elgin on 5th March 2024.

Ocean Winds is also funding the 
development and pilot of SSERC’s 
SCQF Level 7 Award in STEM 
Leadership, the new and highly 
sought after pinnacle level of the 
Scottish Government Young STEM 
Leader Programme (YSLP). For more 
information on this, read on to the 
YSLP section.

Enthuse Partnerships
ENTHUSE 
Partnerships 
empower 
schools, colleges 
and employers 
to share practice 
and work 
collaboratively 
aiming to help young people achieve 
increased attainment, interest and 
understanding in STEM.

The Ocean Winds Director Mark Baxter pictured here with SSERC CEO Alastair MacGregor, 
SSERC Board Members, National Partnerships Manager and Head of STEM Programmes.

Spectris Tayside
Year 1 of this 
partnership is 
now complete 
with partner 
schools and 
their learners 
completing a series of professional 
learning and activities on digital 
technologies using Sphero robotics 
kits. Year 2 is now underway with a 
focus on engineering and construction 
via SSERC’s popular Primary STEM 
Challenges course. 

Spectris Tayside.

Learners from Masiondieu Primary School, Brechin.

>>
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Aramco Northeast
Year 1 of 
this EP is 
now complete with partner schools 
and their learners respectively 
completing a series of professional 
learning and activities with our 
Early Years and Primary Team on 
engineering and construction 
themes via SSERC’s popular Primary 
STEM Challenges course. Year 2 
is now underway with a focus on 
enhancing STEM learning in the 
classroom using digital technologies 
and robotics.

Intergen – The M in STEM

Through this Enthuse Partnership, 
SSERC has worked directly with 
STEM Learning UK to develop 
and pilot a numeracy-focussed 
professional learning course for 
secondary teachers in Scotland: 
The M in STEM. 

After the successful development 
work by a project and design team, a 
two-day professional learning course 
for middle managers in schools was 
launched in Scotland. This two-day 
residential course forms part of a 
year-long journey to enhance the 
delivery of maths and numeracy in 
schools, bringing practical work to 
maths classes and linking Science 
and Maths Departments together.
The course took place in October 
2023 with 7 schools taking part.
Action planning and “interruption 
to practice” is now being delivered 
in these schools to impact on maths 
and numeracy in STEM. 

An impact showcase will take place 
in May 2024. 

For more information see here.

BP Super Enthuse 
A practical-packed 
two-day PL event 
took place at 
Aberdeen Science 
Centre back in 
September 2023. 
Twenty delegates 
took part in workshops covering 
forces, energy, electricity, 
renewables and other key STEM 
themes. This practical work is 
now being delivered to learners 
in primary schools across the 
northeast. An impact update took 
place in February 2024 with guests 
from bp joining us to hear about the 
work we are doing. As we progress 
to year two of the partnership, we 
will concentrate on new areas such 
as engineering and construction and 
biology.

Teachers completing a series of professional learning and activities with our Early Years and 
Primary team.

>>

BP Super Enthuse - a two-day PL event at Aberdeen.

BP Super Enthuse delegates.

https://www.sserc.org.uk/professional-learning/secondary-clpl/numeracy-maths/m-in-stem/
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Launching soon!
New Enthuse Partnerships are never 
far away and SSERC is excited to be 
launching a further two for 2024 - 
with even more in early discussion!

Up to 20 primary schools from all 
over Scotland will join the SSERC 
Early Years and Primary Team and 
the STEM Engagement Team to take 
part in a year-long professional 
learning journey linked to the Space 
Experiences and Outcomes from 
Early to Second Level. 

The Secondary and STEM 
Engagement Teams at SSERC are 
working together to deliver a year-
long professional leaning offer for 
secondary teacher of Environmental 
Science. Sixteen delegates will be 
offered a place on our revamped 
two-day professional learning 
residential course in May with a 
range of free resources to support 
hands-on practical learning in 
schools across the country. 

Nuffield Research Placements
Nuffield Research Placement 
Programme offer S5 pupils from 
disadvantaged backgrounds the 
opportunity to participate in a two-
week research project in a university 
or industry over the summer. 
The Nuffield programme is now 
positioned within STEM Learning’s 
new Destination STEM portfolio and 
has been rebranded as “Research 
& Experience Placements, formerly 
Nuffield Research Placements”. The 
programme will operate under both 
names for Summer 2024 placements.

Pupils will be matched with one 
of 70 placements on offer across 
Scotland and will participate in the 
Celebration Event to showcase their 
reports and posters on 1st October 
2024 at University of Glasgow.

ESERO
STEM Ambassadors 
with an interest in 
Space can provide 
inspirational talks 
and activities to 
schools and help 
deliver ESERO’s 
resources such as 
Mission X: train 
like an astronaut, 
Climate Detectives 
and Astro Pi 
Challenge. Request 
a visit from a Space Inspirations 
STEM Ambassador on the STEM 
Ambassador portal.
 

The Nuffield programme has been rebranded 
as “Research & Experience Placements”.

<<
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New programme manager for 
the Young STEM Leader Programme
At the end of 2023 SSERC was delighted to appoint a new 
Programme Manager for The Young STEM Leader Programme 
(YSLP). This programme continues to grow from strength to 
strength with over 900 centres and 15000 young people having 
engaged with the programme since its inception. Below we find 
out a bit more about Dr Sharon Macnab and the opportunities 
that participating in the Young STEM Leader Programme offers.

Having recently taken up the post of 
Programme Manager for YSLP, I’ve 
been fully immersed in supporting 
the rollout and development of this 
fantastic programme.

I’ve been completely in awe of the 
impact the programme has had on 
learners, their teachers and other 
Tutor Assessors. Seeing young 
people inspire, lead and mentor 
their peers, their families and their 
communities through the creation 
and delivery of STEM activities, 
events and interactions really 
builds young people’s confidence, 
communication and teamworking 
skills all within a STEM context.

One of the strengths of the 
programme is that it is very much 
a learner-centred approach, with 
the young people having ownership 
over the direction of their activities. 
Not only do they research and 
dispel stereotypes in STEM, but 
they themselves become STEM 
role models for others, building 
STEM capital. The programme is 
delivered in many ways and whilst 
the following is not an exhaustive 
list, it highlights some of the amazing 
work that is being undertaken in our 
schools across the country. We have 
senior pupils leading STEM clubs with 
S1 classes and similarly BGE pupils 
supporting transition activities and 

the move to high school for P7’s. 
Science Fairs have been delivered full 
of parents, carers and other visitors 
but developed and hosted by young 
people. Young STEM Leaders have 
produced creative science podcasts, 
run homework clubs or supported 
study sessions .

The key thread of YSLP is that it is for 
young people, by young people, and 
supporting your learners to complete 
a Young STEM Leader Award is an 
excellent way to engage your whole 
learning community with STEM - 
and it’s free for any school, youth 
centre or community organisation 
in Scotland. 

Dr Sharon Macnab.

>>
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THERE ARE 2 VERSIONS OF THE 
PROGRAMME:

Non-Formal
The non-formal version of the 
programme is offered at Curriculum 
for Excellence Second, Third and 
Fourth Levels (known as YSL2, 
YSL3 and YSL4 (non-formal)). Each 
of these awards comprises four 
badges (Discover, Create, Inspire 
and Lead) and the completion of all 
four, leads to an award certificate 
for the Young STEM Leaders. These 
awards are delivered typically, but 
not only, in primary schools and the 
Broad General Education phase in 
Secondary schools with learners at 
these curricular levels. 

Formal
The formal version of the programme 
comprises four awards, at Scottish 
Credit and Qualifications Framework 
(SCQF) Levels 4, 5 and 6 (known as 
YSL4 (formal), YSL5 and YSL6). Level 7 
(known as STEM Leader 7) will launch 
in August 2024 and more detail on 
this can be found below. Formal 
levels are typically delivered in the 
senior phase of secondary schools, 
further education settings and within 
apprenticeship programmes. With 
these accredited awards, learners 
achieve SCQF Credit Points upon 
completion. Insight tariff points for 
relevant centres are also available 
and YSL6 and SL7 also feature on the 
UCAS system.

All Young STEM Leader Awards are 
supported by a host of resources and 
support notes, with logbooks for the 
young people to track and record 
their STEM Leadership journey. 

These are all available through an 
online portal, giving the added 
benefit of enabling young people to 
upload videos, photos etc., however, 
paper copies are also available.

New! STEM Leader 7 

After consultation with Tutor 
Assessors across the country, and 
with support of Ocean Winds and the 
SCQF Partnership, the Young STEM 
Leader Team has been working in 
partnership to develop a new Award 
in STEM Leadership at SCQF Level 7. 

Launching in August 2024 STEM 
Leader (SL7) is designed for learners 
aged 16+ in the senior phase, further 
education and other educational 
settings – including community 
learning. Through completing a 
research project generated by the 
learners' own interest, and linked 
the UN Sustainable Development 
Goals, learners will gather and 
submit evidence. The SL7 journey 
will measure and develop their 
leadership skills, ask them to design 
a “Project Question”, and find 
solutions and recommendations for 
this question whilst engaging the 
support of an individual, group or 
organisation who are specialists in 
the field. This will inform, advise and 
contribute to their work and place 
their project in the context of STEM in 
the wider world. A pilot of the STEM 
Leader 7 award is currently taking 
place and it will be open to everyone 
to sign up to starting in August 2024. 
30-minute Information Sessions and 
Tutor Assessors Training Sessions 
will run from May 2024 so please sign 
up our website.
 

How to get involved
It’s easy to start delivering the 
Young STEM Leader Programme 
by becoming a Tutor Assessor (TA). 
Training takes two hours, for levels 
2-6, and one hour for level 7. Training 
can be delivered as an online twilight  
session by SSERC staff, or if you have 
a group/cluster of teachers then we 
can come along for a face-to-face 
training session.

The training covers the award 
details, delivery approaches, 
assessment and verification. Our 
bespoke online platform for marking 
and reviewing evidence is also part of 
the training process. Training events 
run monthly throughout the year 
and you can book a session at 
www.youngstemleader.scot/events. 

Post training you’ll join a 
professional network of almost 3000 
Tutor Assessors and have access to 
support from the SSERC Team and 
further opportunities for training, 
sharing and meet sessions.

There’s lots more information on our 
website so please take a few minutes 
to find out more and join the Young 
STEM Leader Community.

If you need any more information 
at all, please email us at 
youngstemleader@sserc.scot. <<

http://www.youngstemleader.scot/events
https://www.youngstemleader.scot/
https://www.youngstemleader.scot/
mailto:youngstemleader@sserc.scot
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Scottish STEM Placement 
Programme 2024
SSERC is proud to announce 
the launch of the Scottish STEM 
Placement Programme (SSPP) 
2024, funded by UKRI through STEM 
Learning and the STEM Ambassador 
Programme and building on a 
fantastic pilot programme in 2023.

Life and Chemical Science companies 
from across Scotland are hosting two-
day placements for secondary teachers, 
with 25 spots available in Inverness, 
Edinburgh, Dundee and Glasgow.

This innovative programme aims 
to increase teachers' knowledge of 
career pathways and local industries 
by giving them an immersive, 
hands-on experience. During their 
placements, teachers will be able 
to incorporate their professional 
learning into lessons and build 
relationships with industry partners 
and STEM Ambassadors.

Teacher applications close on 
8th April 2024.

To find out more about the 
upcoming programme, email:
Debbie Mathers, STEM 
Ambassador Programme Manager: 
debbie.mathers@sserc.scot.

Find out more about 2023 pilot 
programme here.

The SSPP will run again in 2025.

GSK Online 
Mentoring Programme
STEM Learning is running free 
online mentoring, funded by GSK, 
to support disadvantaged students, 
aged 13-19, who would like to 
explore their future career options 
with trained and experienced STEM 
professionals.

Mentoring helps students to 
understand the real-world 
applications of their learning. They 
also learn about different careers, 
gaining insight into the range of 
pathways into different industries. 

It helps raise aspirations by giving 
students the opportunity to meet a 
wide range of inspiring role models 
and raises awareness of the skills 
that are important in the workplace.

Students receive one-to-one 
personalised support over a 
10-week period from an experienced 
STEM Ambassador mentor who 
has volunteered to be part of the 
programme. All mentors have a 
PVG certificate and those who 
are supporting students on the 
GSK Regional Online Mentoring 
programme have received 

The STEM Ambassador Programme

>>

https://www.sserc.org.uk/professional-learning/secondary-clpl/biology-clpl/scottish-stem-placement-programme/
https://www.gsk.com/en-gb/
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additional training on unconscious 
bias, diversity, equity and inclusion 
as well as how they can support 
students to develop a growth 
mindset.

They will also gain access to 
resources to help them make 
informed decisions about their future 
and cover topics such as:
•	� Mental health and wellbeing.
•	� Job hunting, applications  

and interviews.
•	 Study skills.
•	� Money, housing and  

independent living.

SSERC will be recruiting students 
for this programme in September/
October, with the next round of 
mentoring to begin in November. 

If you would like to be kept up 
to date on this opportunity 
please complete this form and 
email Debbie Mathers, STEM 
Ambassador Programme Manager 
at debbie.mathers@sserc.scot if 
you have any questions.

In the meantime, you can share 
this video with students.

STEM Ambassadors in Scotland 
Week 2024
The STEM Ambassadors Team 
at SSERC recently held their 
annual ‘STEM Ambassadors in 
Scotland Week’ to celebrate the 
accomplishments of Scottish STEM 
Ambassadors and give them tools 
to volunteer successfully in the 
coming year. Over 100 Scottish 
STEM Ambassadors attended online 
info-sessions with a wide variety 
of local partners, including MCR 
Pathways, Tech She Can, Maths Week 

Scotland, Research Experiences and 
Placements, Daydream Believers, 
Institution of Civil Engineers, 
Institute of Physics, ScotlandIS 
Digital Critical Friends, and I'm a 
Scientist, Get me out of here!

There was an incredible response 
from STEM Ambassadors across 
social media, many highlighting 
successful activities and their 
desire to volunteer. Search 
#SAISWeek2024 to find out more 
about Scottish STEM Ambassadors 
and how they can inspire the next 
STEM activity in your classroom. 

To request a STEM Ambassador for 
an activity with your class, register 
via STEM Learning as an educator. 
You can then browse preexisting 
offers from STEM Ambassadors 
or create a new Activity post to 
advertise directly to ambassadors.
For more information, please visit 
the STEM Learning website here: 
Request a STEM Ambassador. <<

https://forms.office.com/e/b3aAnVghEy
https://stemlearning.wistia.com/medias/7qs88tf3ok
https://www.stem.org.uk/
https://www.stem.org.uk/stem-ambassadors/request-stem-ambassador
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Keeping a classroom pet

The key consideration is that there should always 
be sound educational reasons for having any animal 
in school and the animal’s wellbeing should be of 
paramount importance. A member of staff, who has 
a sound understanding of the biology and natural 
history of the animal, should be assigned and we would 
recommend that a policy is drawn up that includes 
maintenance and procedures for the care of animals 
throughout the week, weekend and holidays, together 
with details of an appropriate vet who can support 
with professional care if required. SSERC can provide a 
template of such a policy. 

Appendix 5 of SSERC’s CoP includes a guide for which 
animals might be suitable as classroom pets. A brief note 
on this: we receive many enquiries about reptiles; many 
reptiles, including the crested gecko (Figure 1), would 
not be an animal SSERC would recommend given their 
complex care needs. 

We are a nation of animal lovers and, over this academic session, SSERC has received several 
enquiries about keeping a classroom pet. Your wish list has included terrapins, bearded 
dragons, snakes, leopard geckos and axolotl. Our Code of Practice (CoP), Materials of Living 
Origin, provides support when making the decision to commit to a classroom pet.

Figure 1 - Crested Gecko: not recommended as a classroom pet<<

The short answer is yes. The main danger from lead 
is from long-term exposure, even low level, and this 
mainly comes from ingestion or inhalation. Even 
preparing the solutions, there should be no danger 
of inhalation of dust or aerosols and good laboratory 
hygiene, perhaps enhanced with the wearing of gloves, 
should ensure that no lead is ingested either directly or, 
a more likely scenario, via the hands – which should, of 
course, be watched after carrying out practical work.

As well as lead, we have had queries about Cobalt 
compounds. The same caveats apply but both of these, 
and others, do still pose the problem of disposal. Most 
heavy metals, including copper, are potent, long-lasting 
environmental toxins and as such anything other than a 

We have had a few enquiries recently asking whether it is permissible for learners to use 
solutions of lead compounds in Advanced Higher project work; mainly in connection to 
enzyme inhibition.

very low concentration cannot be washed to waste and 
needs to be kept for uplift. A recent query involved 0.1 
mol l-1 cobalt sulphate and this would need to be over 
1,000 more dilute than that to be legally disposed down 
the sink! 

It is also perhaps worth raising here one of the key 
points of Health and Safety law, including COSHH (the 
Control of Substances Hazardous to Health regulations): 
if there is a safer way of achieving an end then that is 
the way you should do it. There are various enzyme 
inhibition experiments that can be done that do not 
raise such issues of toxicity for either the individual 
or the environment so they are to be preferred unless 
there is no viable alternative.

Use of heavy metals in schools

<<
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The documents, forms and checklist mentioned in this 
article can be accessed from the Ionising Radiation pages 
of our website. You will require to be logged in.

Last year, the Health and Safety Executive (HSE) began 
inspecting schools to check whether or not their use 
and storage of radioactive materials complied with the 
Ionising Radiations Regulations 2017. We have been 
informed that these inspections are to continue. The 
inspections highlighted the roles of staff, the employer 
and SSERC.

•	� Staff are legally obliged to follow their employer's 
health and safety guidance.

•	� SSERC, acting on behalf of the employer, produces 
guidance on safe, legal work with radioactive materials 
in schools. A member of staff at SSERC holds the HSE-
recognised Radiation Protection Adviser qualification. 
We will be writing about Radiation Protection Advisers 
in the near future.

•	� The employer should ensure that this guidance is  
being followed.

Since the inspections began, many employers have become 
more proactive regarding this last point. They may well 
ask to see everything you have concerning working 
with ionising radiation and that's their prerogative. The 
following is what we consider to be the minimum you 
should pass on to them if you are taking the initiative.

Tell them that you are working with 
radioactive materials
It is possible that they do not know. It is also possible that, 
when you tell them, they may be full of misconceptions 
about the risks and benefits. SSERC has plenty of material 
about this, including an article about radiation dose in 
Bulletin 278 that puts things into perspective.

Tell them the name of the supervisory 
member of staff
This will be someone who has had direct training from 
SSERC within the last five years (either face-to-face or 
online). Their role is ensuring that SSERC's guidance 
on working with ionising radiation is being followed 

in the school, though the ultimate responsibility is the 
employer's. Your SMT should be aware that if this member 
of staff leaves this role needs to be filled.

Pass on your staff training records
All staff who work with radioactive materials should be 
trained. With the exception of the supervisory person 
mentioned above, this can be inhouse, though we do love 
for as many of you as possible to join us on courses. HSE 
may in the future wish to know how many people work 
with radioactive sources and giving your employer a copy 
of training records is a good way to help them to do this.

Pass on your stocklist and tell them the location 
of your storage cabinet
This information will be required by the member of SMT 
who liaises with the Fire and Rescue Service. Your stocklist 
should consist solely of items approved by SSERC. Our 
document 'Working with radioactive materials in schools' 
tells you what you can and cannot keep.

Pass on your completed checklist
Download the checklist from our website. You should 
be able to tick all the relevant boxes and if you can, you 
and your employer can be content that you are following 
SSERC's guidance.

Radon
Your employer should have carried out a radon risk 
assessment at each workplace. It is not the responsibility 
of the member of staff who supervises work with 
radioactive material in the science department to do 
this, nor is it an area covered by SSERC. Having said that, 
there was a recent case in England where an independent 
school was prosecuted for ignoring this requirement.

If you work in an independent school in Scotland you 
might mention the radon situation to your employer to 
ensure they are aware. SSERC cannot give comprehensive 
advice, but we can support employers taking the 
first steps.

Ionising radiation
This article is about the information that school science departments working with radioactive 
materials should pass on to their employers. In state schools the employer is the local authority 
and in independent schools the employer is the board of governors. In both cases we suggest 
informing your senior management team, who act on behalf of the employer.

<<

A message to employers

https://www.sserc.org.uk/health-safety/physics-health-safety/ionising-radiation/
https://www.sserc.org.uk/wp-content/uploads/2022/10/B277-23-25-Radiation-Dose.pdf
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No school should have a protactinium generator 
(Figure 1) that is more than 8 years old. If you have one, 
please get in touch with us and we will advise you about 
disposal. 

Whilst this will not be cheap, it must be done. Keeping 
it could turn out to be the falsest of false economies 
should it leak. The full reasons behind this are 
explained in Bulletin 268.

HSE are requiring employers with radiation generators to provide them with more information. 
Radiation generators are machines that produce ionising radiation, for example x-ray machines 
in a mail room. Radiation generators are not used in school science departments and are 
therefore not covered by SSERC. 

Radiation generators and 
registration: a message to employers

Employers with radiation generators will have to 
seek advice from a radiation protection adviser who 
specialises in this area. If an employer has a radiation 
generator, they will be required to re-register under IRR17. 
This will also involve informing HSE of school radioactive 

sources, and we have produced guidance to help. Please 
note that some schools have a radioactive source called 
a protactinium generator. Despite the name, this is not a 
radiation generator though it does emit radiation.

<<

Figure 1 - Protactinium generator.

<<

On the subject of 
protactinium generators

https://www.sserc.org.uk/wp-content/uploads/Publications/Bulletins/268/SSERC-bulletin-267_HSweb.pdf

