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Its a while since you 
received a copy of Science. 
With the pressure of work a 
number of our contributors 
were not in a position to 
supply the regular updates  

that appear in the journal in time for a 
May edition. For that reason I decided to 
wait until now when we have all the usual 
material. Thanks to all who supplied 
articles and apologies for the delay in 
getting your contributions to press. As 
always I encourage all ISTA members to 
send in material for the journal. You can 
see the info box on the right for more.

Photo Competition.
The results of the ISTA photo competition 

were released a while back and you can 
see the winning entries inside (p12). 
This years competition is now up and 
running and you are encouraged to get 
your students to enter. The topic for this 
years competition is  ‘Sustainability’, 
see page 11 for entry details.

Science Quiz.
Our  Regional Science Quiz is back on 
this year and details along with an entry 
form can be found on pages 7 & 8.

New Subjects.
An email from our regular contributor, Dr 
Peter Childs questioned if the proposed 
new LC subject on ‘Sustainability 
and Climate Change’ should instead 
be known as  ‘Environmental 
Science’. He went on to suggest 
that it might be a useful topic for our 
journal to explore by getting various 
views on it and its relation to existing 
Leaving Certificate science subjects.

Continued on page 48.
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President’s Reflection
Prof Luke O’Neill

Are the kids alright?

I am a big fan of Lucy Kellaway. You might have 
heard about her. For many years she was a journalist in 
the Financial Times but in 2016 she announced that she 
was leaving to become a Maths teacher. She then moved 
on to teaching business studies and recently said ‘I’m not 
remotely repentant about what I’ve done. I have not been 
bored for one second. I am so interested in what I am 
doing that I have become a bore to my old friends.’ 

She has also co-founded a charity called ‘Now Teach’ which 
helps people to change career and bring their experience 
into the classroom. She’s been very keen on encouraging 
professionals of all kinds, and particularly people in the 
City of London to give up their jobs and become teachers, 
bringing their life experience to the job. She has written a 
memoir about her decision to go into teaching at the age 
of 57, called ‘Re-educated’ which I’m sure many of you 
would enjoy. There are some great quotes, including when 
she writes about her new life: ‘Even though it is far more 
tiring than my old one, it doesn’t stress me out in quite the 
same way. I think this is because it’s not actually about 
me. It’s about the students. Or when she reflects over 
the events of a particularly stressful day: ‘I did some bad 
things and some good things. And that, it seems to me, is 
good enough’.

But the main reason I’m telling you about her is an article 
she recently wrote for her old employer the Financial Times 
about anxiety in secondary school students, particularly 
those about to receive their A level results (Financial 
Times, Aug 6th, 2022).  She writes how the teenagers she 
has been teaching are the most inadequately prepared 
and unhappy group of students ever to collect their results. 
Just like in Ireland they spent months learning at home 
online. They missed their GCSE exams and so haven’t sat 
a major exam before. They also had to contend with the 
stress of lockdown, unable to meet their friends or take 
part in key rites of passage, so important for their mental 
health.

She quotes Rachel de Souza, the Children’s Commissioner 
for England, who told her that the number of young people 
with a probable mental health disorder had risen from one 
in nine before the pandemic to one in six. The number of 
children being treated for a mental health disorder is a 
record 420,000.  She reports other startling statistics, with 
the Coalition for Youth Mental Health in Schools reporting 
a quarter of young women in England having a mental 
health disorder and a third of girls aged 16-18 having self-
harmed.

The situation is likely to be very similar in Ireland, as I’m 
sure you are all experiencing. A survey carried out in 
Dec 2021 in Ireland (https://publichealth.ie/blog-impact-
of-covid-19-on-the-mental-health-of-people-living-on-
the-island-of-ireland) revealed that 45% or 15-24 year 
olds described their mental health as ‘bad’. Those with a 
probable mental health problem rose form 10% in 2016 
to 15% in 2020/21. 27% of young women reported a 
probable mental health problem. In Aug 2021 the Irish 
Times reported how COVID19 had been a ‘perfect storm’ 
for eating disorders among teenagers, with a sharp rise in 
cases.  There was a 61 per cent increase in admissions 
to psychiatric units for children and adolescents between 
2019 and last year.

Lucy writes that the most obvious indicator that teenagers 
are in trouble is that they are absent from school. She 
says that there has been no sign of this letting up, even 
though the lockdown ended over a year ago. Her school 
has made a big effort, phoning students and even sending 
a minibus around to get them out of bed and bring them 
to school.  Absenteeism however remains a problem. She 
quotes one of her students who when asked about her 
poor attendance said: ‘Why should we come to school 
when during lockdown we taught ourselves’ which Lucy 
says is not unreasonable.

What can be done about all this? Lucy writes that most 
teachers are poorly equipped to deal with distress on 
this scale. Her instincts tell her to plough on with lessons 
regardless. Schools are wondering what to do. Whether 
to be ‘hard or soft’ on students. But the experts she talks 
to say it’s difficult to know what to do. More pressure on 
students might exacerbate the problem. She discusses 
how anxiety, low mood and unhappiness are not illnesses. 
Students need to be given coping skills. Students who are 
unwell need professional help with counsellors. She writes 
that teachers shouldn’t try to ‘play the shrink’ however. 
But one expert when asked if teachers should go soft on 
students, or ignore the issue, says that ‘teachers have 
been thrown to the dogs. You are damned if you do and 
damned if you don’t’.

I think that Lucy’s article is very important for teachers 
everywhere. I also know that this is recognized as a very 
important area, since before the pandemic. I add my voice 
to highlighting its importance.  Teachers and students alike 
need support in these post-pandemic times. As ever, we 
must work together and with the help of our government 
provide the necessary support to teachers and students 
alike.
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Chairman’s Report
Seán Finn

I was delighted to see so many familiar faces at the 
2022 ISTA AGM in April. It was a great opportunity 

to catch up with fellow teachers and exhibitors again.  
The theme of the conference was ‘Senior Cycle Sci-
ence Reform, Issues and Challenges’.  We learned 
about how specifications are laid out by the interna-
tionally recognised Oxford, Cambridge and RSA Ex-
aminations. We also learned about the experience of 
UK schools in the use of coursework as part of the 
A-level assessment. Finally, we learned from Hum-
phrey Jones about the great difficulties experienced 
by agricultural science teaches at so many levels of 
the education system.     
In jurisdictions that have a similar externally assessed 
examinations, teachers are given a great deal of in-
formation prior to the introduction to any new course 
such as depth of treatment, practical techniques 
and skills required, suggestions of practical activ-
ities, common misconceptions, suitable websites, 
suggested teaching activities, learners resources, 
teacher guides, sample papers (released before the 
specification is taught), practice papers, suggested 
schemes of work, a dedicated subject advisor team, 
with extensive teaching and assessment experience, 
available to answer your queries clarify any areas of 
the course,  teachers topic handbooks  and candidate 
exemplar resources. All of the above materials were 
released by the examination board before teachers 
were expected to deliver the course. This is clear-
ly joined up thinking. It is my understanding that in 
the past the introduction of the current syllabuses in 
physics and chemistry in Ireland the Chief Inspector 
of a subject had input into syllabus design, oversaw 
the in-service provided to the teachers, oversaw the 
setting of the exam paper and was the final go to per-
son should any questions arise. It would seem this 
this model is now disjointed and that there can be so 
many different interpretations of the same material.  
 Dr. John Carroll Senior from the Institute of Edu-
cation, Nottingham Trent University, UK gave us a 
presentation on the how course work has been as-
sessed at GCSE level in the UK. This has been sub-
ject to multiple changes over the years, especially in 
terms of assessment and changes in format over the 
years.  There is a lot that can be learned from their 
experience especially with the proposed introduction 
of further coursework at Senior Cycle.
Humphrey Jones gave a fantastic overview about the 
implementation of the Agricultural Science Specifica-
tion. Even a few years after its implementation no-
body seems able to clarify some of the learning out-
comes. A mandatory experiment that cannot be done 
in schools remains on the specification. It was thanks 
to the Irish Agricultural Science Teachers Association 
in conjunction with UCD that training was provided in 
mandatory practical work. 
Items appeared in the 50-page examination which 

were a surprise to teachers. 
As you may be aware the ISTA submitted a report 
to the Joint Oireachtas Committee of Education in 
June 2021, calling the NCCA to introduce more clari-
ty on specifications and to   provide all the necessary 
teaching materials before the introduction of any new 
specification. I am glad to report that the Committee 
has stated in their report: “As part of senior cycle re-
form, a key priority for the Department of Education 
must be that the revised syllabus for each subject 
is far more detailed with comprehensive instructions 
for teachers. The Committee recommends that the 
NCCA reviews the proposed design of the new spec-
ifications to ensure teachers are properly supported 
and students taught to the highest professional stan-
dards”.
Following on from this the minister has stated:
“As teachers are key to implementing curriculum 
change, particular attention will be paid to the design 
of the curriculum documents and the professional 
development that is required. The department has 
learnings from the experience of curriculum change 
and the NCCA is being asked to conduct further re-
search and a consultation process with teachers to 
inform what is needed”.
Following on from this the NCCA is now considering 
‘the emerging research on curriculum and assess-
ment’ that will inform the next phase of the develop-
ment of specifications. This means that any further 
development of the specifications has been delayed 
until at least the next spring. Since the finalised spec-
ifications were first due to be trialled be schools, then 
reviewed it is clear that the full implementation of the 
specifications will not happen for several years yet. 
In summary the quality of the specifications and the 
associated support materials is essential to the effec-
tive delivery of subjects. It is the bedrock of teaching, 
teacher training and assessment. Unless the quality 
of the specification and support materials are to a 
high standard we will continue to have incongruence 
between teachers understanding of what is to be de-
livered, what teachers are taught at in-service and 
what is assessed in the examinations.  I hope les-
sons will begin to be learned from the past.  
In the meantime, I hope that you can avail of the var-
ious activities that the ISTA has on offer from quiz-
zes, the photography competition, assessment re-
view and the National Conference being hosted by 
the Limerick Branch. This ISTA Council is working 
behind the scenes on making appropriate represen-
tations on behalf of Irish Science Teachers. At last 
some movement seems to be taking place but we will 
leave no stone unturned until we are satisfied that 
members have clarity on what they are expected to 
teach.
     Seán Finn
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News & Views
Mary Mullaghy

DCU PresiDents AwArDs

Congratulations to the 
recipients of the DCU 
President Awards for 
Engagement. Special 
Merit in the Staff Cate-
gory went to Dr. Eilish 
McLoughlin (left) and 
Prof. Deirdre Butler 
(right) for developing 
the STEM Teacher In-
ternship Programme. 

Eilish has also been promoted to Head of School in DCU. 
Both ladies have contributed to previous ISTA confer-
ences.

CÚrAM teAChers in resiDenCe ProgrAMMe

Currently, CÚRAM 
is recruiting teach-
ers for our Teachers 
in Residence Pro-
gramme based at the 
University of Galway. 

CÚRAM, the SFI Research Centre for Medical Devices 
at NUI Galway, is now enrolling for its Teachers in Resi-
dence Programme for the seventh year, with applications 
being accepted up to Friday, 23rd September 2022. The 
programme, which will be taking place online, has plac-
es available for five primary and five secondary school 
teachers and will run from October 2022 over ten evenings 
until March 2023. The online sessions will be held twice 
a month, from 7-8 pm. Teachers will receive 10 ECTS 
through NUI Galway's Centre for Adult Learning and Pro-
fessional Development, fully funded by CÚRAM. As part 
of the programme, teachers will have the opportunity to 
develop a science-inspired mural for their school.
Teachers will work directly with CÚRAM researchers to 
develop high-quality content for the classroom that is rele-
vant, engaging, and practical to use. The material generat-
ed during the residency will be shared with all participants 
and their schools. Lesson plan kits developed from pre-
vious years' teachers, including Irish language versions, 
can be downloaded at https://curamdevicesengage.ie/
teachers-in-residence
During the residency, teachers will speak directly with 
world-leading researchers to learn about medical device 
research at CÚRAM to improve the quality of life for pa-
tients with chronic illnesses. Teachers from all disciplines 
are invited to participate, to support and encourage multi-

disciplinary approaches to teaching science. Participants 
will learn about and receive resources for the classroom 
including science engagement activities, science capital 
teaching approaches, and lesson plan kits developed by 
teachers for teachers, that are linked with the primary and 
junior cycle science curricula.
CÚRAM is a partner in the Department of Education and 
Skills' Junior Cycle for Teachers STE(A)M in Junior Cycle 
initiative. The goal of the initiative is to provide Profession-
al Learning Experiences for Junior Cycle teachers that al-
low for interdisciplinary responses to societal challenges 
in subject-specific and cross-curricular contexts.

John hooPer stAtistiCAl Poster CoMPetition

Registration is now open for the 
John Hooper Statistical Poster 
Competition provides teachers 
and schools with an outstanding 
opportunity to showcase students’ 
data, analytical and interpretation 
skills. The competition which is 
run by the Central Statistics Of-
fice evaluates students' abilities 

to identify a real-world issue within their environment and 
with the help of statistics to describe, analyse and interpret 
their findings in written and graphical form on a poster. 
Participation in the competition will encourage students:
• to use analytical and graphical skills
• to investigate real questions using data
• to interpret statistical results
• to develop skills in written communication, and
• to work in a team
Winning schools will benefit from:
• National media exposure.
• Cash prizes for winning schools.
• The opportunity for the winning students to represent 

Ireland in an international competition.
Learn more: https://www.cso.ie/en/interactivezone/com-
petitionsandawards/johnhooper

oCon CheMiCAls

OCON Chemicals are delighted to announce that 
they have just launched a dedicated school laboratory 
supplies website. They designed it to help you easily and 
economically outfit and maintain your school’s science 
laboratory. Whether your focus is physics, chemistry, or 
biology - they have a huge range of high-quality, leading 



SCIENCE - November 2022

6 Digital Edition  — — https://tinyurl.com/37yy4h35

brand school laboratory equipment and supplies available 
for fast nationwide delivery. To celebrate the launch, they 
are giving your school the chance to win €500 worth of lab 
supplies. You can shop online for:
• Laboratory chemicals, glassware, & consumables.
• Laboratory equipment.
• Data logging products.
• Storage solutions.
• Laboratory waste management services

senior sCienCe QUizzes

The Senior Science Quizzes are 
back again this year! After more 
than a decade at the helm I am 
delighted to hand over the coor-
dination to our Vice-Chairperson, 

Humphrey Jones. I would like to thank all those members 
who supported me over the years and wish Humphrey the 
best of luck with the role. Remember these are MEMBERS 
ONLY events. The Regional Finals will take place nation-
wide as at 7 pm on Thursday 17th November. The National 
Final is sponsored by BioPharmaChemical Ireland and will 
take place in TBSI in Trinity College Dublin on Saturday 
3rd December. Details and entry form on the following 
pages and posted on the website.

BioPhArMACheMiCAl irelAnD sCienCe eDUCAtor of the 
YeAr AwArD 2022,

Congratulations to Professor Luke O'Neill, Trinity College 
Dublin, who received the BioPharmaChemical Ireland Sci-
ence Educator of the Year Award 2022, at the annual ISTA 
Conference in UCC. The awards were originally set up by 
Dr. Oliver Ryan, University College Galway. He has asked 
that the money associated with the award be split between 
the two charities:
1. Medical Help Ukraine - a group of Ukrainian doctors 

in Ireland .
2. Depaul Ukraine which is part of Depaul International 

does amazing humanitarian work. 
Depaul is supporting the emergency needs of people 
displaced by the Russian invasion in Ukraine and on the 

Slovakian border. Along with Red Cross, these are the 
only charities that have a direct route during war times 
and all monies go directly to where needed.
So please support in whatever way you can. 
https://medicalhelpukraine.com 
https://ie.depaulcharity.org

His new book due out soon is entitled “What makes us 
HUMAN”, which 
is adapted for 
curious kids from 
the bestselling 
“Humanology”. 

sfi DireCtor generAl

The NPHET chair and for-
mer Maynooth University presi-
dent, Prof Philip Nolan, succeeds 
Prof Mark Ferguson, to lead 
Ireland's science funding agen-
cy, Science Foundation Ireland 
(SFI).

tY Cross-CUrriCUlAr steM Pilot ProJeCt (22-23)

PDST partnered up with 
ESERO Ireland in associ-
ation with SFI Vista Milk 
and Teagasc to bring an 
exciting new TY project 
where students are chal-
lenged to make a differ-
ence in understanding and 
protecting earth's climate, 

whilst developing key scientific and 21st century skills 
which are essential as they move into senior cycle. For 
the duration of the project the selected schools will be sup-
ported by high quality teacher CPD in STEM and student 
workshops, support visits to your 

Prof Luke O’Neill, Ms. Mary Mullaghy (presenting 
on behalf of BioPharmaChemical Ireland) & Dr. 

Oliver Ryan.

Continued on page 9.



SCIENCE - November 2022

7 www.ista.iewww.ista.ie

	

	

ISTA Senior Science Quiz Regional Rounds 2022 
 

Regional Venue ISTA Regional Coordinator Contact Address 

Athlone:  
Technical University of the 
Shannon (Athlone IT) 

Seamus O’Donghaile 
086-3143502 
sbdonnelly@gmail.com 

Scoil Mhuire, Strokestown, Co. 
Roscommon 

Carlow: 
South East Technical 
University (Carlow IT) 

Aodhagan O’Suilleabháin 
087-2426170 
aosuilleabhain@heywood.ie 

Heywood Community School, 
Ballinakill, Co. Laois 

Tipperary: 
Rockwell College, Cashel,  

Helen Murray 
0863595290 
helen.murray@rockwellcollege.ie   

Rockwell College, 
Cashel, 
Co. Tipperary 

Galway:  
Atlantic Technical 
University (GMIT) 

Maura Conneally 
086-1542111 
conneallym@gmail.com 

Calasanctius College, Oranmore 
Galway 

Donegal: 
Abbey Vocational School, 
Donegal Town 

Sam Pearson 
087-6293193 
pearson_s@royalandprior.ie 

Royal & Prior Comprehensive 
School, Raphoe, Co. Donegal 

Limerick: 
Technical University of the 
Shannon (LIT) 

Brian Clarke 
087-7528299 
bclarke@cik.ie  

Coláiste Iósaef, Kilmallock, 
Co. Limerick 

Maynooth: 
NUI Maynooth 

Yvonne Nolan 
0872471882 
yvonnenol@gmail.com   

Clongowes Wood College, Clane, Co. 
Kildare 

Sligo: 
Atlantic Technical 
University (Sligo IT) 

Damien Coman 
087- 7408796 
Damien3ck@hotmail.com  

Abbey Community College, Boyle, 
Co. Roscommon 

Dublin: 
Trinity College 
(TSBI, Pearse Street) 

Brian Smyth 
085-8713467 
bds53@eircom.net 

53 Weirview Drive, Stillorgan, 
Co. Dublin 

Tralee: 
Munster Technical 
University (IT Tralee) 

Maria Steinborn 
087-2876954 
maria.steinborn@killarneycc.ie  

Killarney Community College, 
Killarney, Co. Kerry 

Cork: 
UCC (Boole 4) 

David O’Brien 
086-31055869 
ista.cork@gmail.com 

Ballincollig Community School, 
Ballincollig, Co. Cork 

Waterford: 
South East Technical 
University (WIT) 

Mary McDonagh 
087-9583405 
waterfordista@gmail.com 

De La Salle College, Waterford City, 
Waterford 

Wexford: 
Gorey Community School 

Siobhán Mc Cormack 
087-2613584 
smccormack@goreycs.ie 

Gorey Community School, 
Esmonde St, Gorey, Co. Wexford 
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ISTA Senior Science Quiz 2022 

Regional Finals Thursday 17th Nov @ 7pm 
 

Rules for the Competition: 

• Each team will consist of three members from the Leaving Certificate Year. Fifth Years or repeat year 
students are not permitted to take part. 

• Entry fee of €20 per team. 
• Up to three teams are allowed to enter the quiz from any one school except, unfortunately, for the Dublin 

venue, where a maximum of two teams are permitted per school. 
• Teams must be accompanied by a current member of ISTA. Failure to do so will mean disqualification. 

Teachers whose membership has lapsed can renew via the ISTA website in advance. 
• The Quiz will follow the standard table quiz format, with questions drawn from Leaving Certificate 

syllabi in Physics, Chemistry, Biology and general scientific knowledge. 
• Each Regional Final will be given the same set of questions. 
• The Quiz will consist of 8 rounds of 6 questions. 
• The winning teams from each venue will be invited to the National Final on December 3rd 2022 in 

Trinity College Dublin. The number of winning teams will depend on the number of entries at the venue 
– the quiz organiser will inform you of this on the night. 

• In the event of a tie, sudden death tiebreaker questions will be used. 
• The Adjudicators’ decisions will be final. 
• No calculators, mobile phones or other electronic devices will be permitted. 
• Students who study Science through the medium of Irish are permitted to bring an Irish - English 

dictionary. 
• The organisers reserve the right to alter these rules if necessary! 
 

School Name:  

Teacher:  

Telephone:  

Email:  
 

Team A Members Team B Members Team C Members 
3rd team not available for Dublin quiz 

1. 1. 1. 

2. 2. 2. 

3. 3. 3. 

 

Send the completed entry forms plus appropriate fees to the coordinator of your chosen venue to arrive not later 
than Tuesday 15th November 2022 – see overleaf for details. 

Important: Tick here to confirm that the ISTA have permission to use photos of students for online publicity.  ☐
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school by a PDST STEM advisor, 
advice from climate scientists and specialists and a visit to 
a state-of-the-art SFI-funded Research Centre.    

the gloBe ProgrAM

The Globe Program is a worldwide sci-
ence and education program. It is a cit-
izen science programme that focuses 
on the understanding of the environ-
ment. More information on their web-

site: https://www.globe.gov/es/web/ireland

AnAlYtiCAl CheMistrY in irelAnD  
     A Teaching & Learning Resource.

RSC have developed this re-
source to support secondary 
school teachers to develop ana-
lytical chemistry skills. Find cur-
riculum-linked activities, inspiring 
real-life career stories and ap-
plication-based assessment to 
develop the necessary scientific 
inquiry skills through four sug-
gested student projects.
https://edu.rsc.org/resources/
analy t ica l -chemist ry- in- i re-
land/4014583.article

sCifest

SciFest has appointed a new 
Senior School Liaison Of-
ficer, Dr. Billy Fleming. Billy 
qualified as a teacher in Lon-
don in 2011 and has worked in 
Europe, the Middle East and 
most recently in Woodbrook 
College, Bray. He has a PhD 
and a BSc in chemistry from 
University College Dublin and 

has worked in the chemical industry. Billy is currently an 
examiner for the International Baccalaureate Organisation 
and is a member of the Associate Team of the National 
Induction Programme for Teachers.

worlDwise gloBAl sChools

 

WWGS plan to run an Action on Global Citizen-
ship introductory workshop in person this year.  
They aim to:

Run new and engaging Critical Themes workshops that 
are aligned with exam subjects for ‘23/’24.
Develop our existing Critical Themes materials (on fast 
fashion, greenwashing, etc.) into handy, print-and-go les-
son plans
Support the Irish Schools Sustainability Network in their 
Climate and Nature Summit 2024 through CPD sessions 
and making videos for the event
Set up a monthly teacher-to-teacher forum, where 
a more experienced teacher can share their expe-
rience with others. https://www.worldwiseschools.ie 

CheMistrY in ACtion

The latest issue of Chemistry in Action is now 
available online. Not just for Chemistry teachers, there is 
something to interest everyone. You can find it at https://
www.ista.ie/chemistry-in-action-10
Printed copies of recent issues of Chemistry in Action are 
Available at €5 per copy Inc. Postage. Cheque or PO pay-
able to P.E. Childs. Send order to: Dr P E Childs, 6 Golf 
Links Road, Castletroy, Limerick.

sCientix ConferenCe

The 4th Scientix Conference will take place online 
Friday 18th and Saturday 19th November 2022. The con-
ference, organised by European Schoolnet, is one of the 

Continued from page 6.
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keep up-to-Date: 

A comprehensive list of all competitions, news and 
events is available on our website. Resources are also 
being compiled and placed in the Members Area.  
Web:  www.ista.ie 
You can also keep up-to-date with our social media:
Facebook:

https://www.facebook.com/
IrishScienceTeachersAssociation

Twitter:
@IrishSciTeach 

Dates For Your Diary
IoP Hub – Talk Physics
Thursdays 7pm 
www.talkphysics.org

Science Week Ireland
13th – 20th November 2022
www.sfi.ie

SciFest - National Final
25th November 2022
Marino Conference Centre 
www.scifest.ie

Senior Science Quizzes – Regional Fi-
nals
Thursday 17th November 2022
www.ista.ie

Senior Science Quiz - National Final 
Saturday 3rd December 2022
www.ista.ie

SCIENTIX Conference
18th – 19th November 2022
www.scientix.eu/conference

BT Young Scientist Competition
10th – 14th January 2023
https://btyoungscientist.com

STEPS Engineers Week
4th – 10th March 2023
https://www.engineersireland.ie/schools/
engineers-week

ISTA Annual Conference 
31st March – 1st April 2023
Technological University of Shannon
www.ista.ie

www.ista.ie

major science education networking events in Europe. 
With 2,000 places available, the goal of the conference is 
to provide an overview of the challenges and opportunities 
in science education in Europe and highlight the poten-
tial and possibilities that the Scientix community can bring 
about. The Scientix conference is also a unique opportu-
nity to learn more about different STEM education proj-
ects in Europe, deepening connections, generating new 
ideas and inspiring science educators to foster creativity 
and enthusiasm for STEM education and share their ex-
pertise, knowledge, and best practices. The conference 
programme will, include invited high-level plenary ses-
sions and round tables, as well as presentation sessions in 
parallel with hands-on workshops. https://eu.eventscloud.
com/website/9046/agenda

foUnDer istA MeMBer CeleBrites her 100th BirthDAY

The Irish Science teachers association is delighted 
to be able to wish a happy 100th birthday to one of our 
founder members, Sr Mercedes Desmond.
Sr Mercedes celebrated her birthday with friends and re-
lations on the 15th of May 2022 in the Rochestown Park 
Hotel. 

David O’Brien, great-grandnephew of Sr Mercedes 
and Secretary, Cork Branch ISTA with Sr Mercedes

Dr Declan Kennedy, ISTA Membership Secretary, 
with Sr Mercedes
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Participation in the competition will 
encourage students:

• to use analytical and graphical skills
• to investigate real questions using data
• to interpret statistical results
• to develop skills in written 

communication, and
• to work as a team

The John Hooper Statistical 
Poster Competition 
provides teachers and 
schools with an outstanding 
opportunity to showcase 
students’ data, analytical 
and interpretation skills.

Registration is now open for one 
of Ireland’s most respected and 
prestigious schools competitions

John Hooper 
Medal for Statistics

Winning schools will benefit from:

• National media exposure
• Cash prizes for winning schools
• The opportunity for the winning 

students to represent Ireland in 
international competitions

The competition evaluates students’ 
abilities to identify a real-world issue 
within their environment and with the 
help of statistics to describe, analyse 
and interpret their findings in written 
and graphical form on a poster. This 
competition has become one of the 
most popular schools competitions 
for both students and teachers alike.

CSO Competitions

 

ISTA Photograph Competition 2022 
 Theme: Sustainability 

The competition is open to secondary school students. Students can interpret the above theme however they wish. As Sustainability is an 
Element of the Junior Cycle Science Learning Outcomes these may be used as a guide. Competition entries are limited to one photo per 

student. Picture must be taken after September 20th 2022. Entry to the competition closes at midnight on the Wednesday November 30th. 
Entries can be sent via email to istaphotographcompetition@gmail.com  

Students must provide the following information with their entry: 

• Name of student 
• Age 
• Class and year in school 
• Name of teacher (must be a current member of the ISTA) 
• Name of school 
• A paragraph of less than 100 words explaining how the photograph is connected to the given theme. 

The picture should be attached to the email and must be less that 25MB in size. 

Judges’ decision is final. Prizes sponsored by Biopharmachem Ireland. 

Overall winning prize – Apple iPad  

The ISTA member teacher of the winning student will receive a visualizer.

Junior Category 

1st place - €200, 2nd place - €150, 3rd place - €100 

Senior Category 

1st place - €200, 2nd place - €150, 3rd place - €100
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ISTA Photo Competition Results 

overall winner

Bláthnaid Smith (3rd Year)
Dominican College, Griffith Ave, Drumcondra,
Teacher: Olivia Brien

Bláthnaid says that 
“This sparkly jar in my 
garden is powered by 
solar energy alone. So-
lar energy is sustaina-
ble and in the long run, 
it is a much cheaper 
source of energy com-
pared to many. You can 
see how bright it shines 
too, so it is also very ef-
fective. We have put up 
a number of solar pow-
ered lights around the 
garden and they were 
lovely to see during the 
lockdown - powering 
spirits along with lights!

senior first plaCe

Gary Meaney (5th Year)
The High School, Zion Road, Dublin
Teacher: Geoff 
Langrell

“The subject of my 
photo is a Tesla 
through which arcs 
of electricity are 
pulsing. This elec-
trical discharge 
connects the car with the ground, symbolizing the fact 
that electric vehicles represent a sustainable alternative 
to fossil fuels, one which is harmonious with nature. I cre-
ated the effect by running around with a torch while my 
camera took a long-exposure photograph. The torch used 
a low-energy LED, which likewise ties in to the theme of 
sustainability in energy consumption”.

senior seConD plaCe

Danny O Sullivan (5th Year)
Holy Rosary College, Mountbellew, Co. Galway
Teacher: Irene Larkin

“My photo conveys 
the way us humans 
have become so de-
pendent upon energy 
that its absence can 
leave us in darkness. 
A lack of energy today, 
could bring society 
to a grinding halt and 
is and has to be our 
number 1 priority. It has ceased to be a luxury and is now 
part of and the salvation of mankind’s future”.

senior thirD plaCe

Abigail Smith (5th Year)
Presentation Secondary School, Milltown, Co. Kerry.
Teacher: Ms. Sealy

“Electricity is a big part 
of today’s world, and 
light especially. I took 
a picture of a bulb as 
it is a highly used form 
of energy in today’s 
world. In the past years, 
lighting has exponen-
tially changed and de-
veloped, so I thought 
that taking a picture of 
something most peo-
ple use on a daily basis 
wasn’t a bad idea!”

Following the success of last years Biodiversity based photo competition, run by the ISTA, we decided to hold the com-
petition again this year, this time with the theme Energy. Once again there was an amazing response with members 
getting there students to submit a huge variety of photos on the topic. The winners of the competition and their photos 
are listed below with full page versions of some appearing in the following pages.
A huge thanks to Biopharmachem Ireland who sponsored the prizes for the competition and also sincere thanks to Mr 
Ciarán Doran, ESB’s ESG Programme Manager, who was the Head Judge. It was a very difficult job to make the final 
decisions I’m sure. Ciarán took the task very seriously and I think you will agree with his choices.
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Junior first plaCe

Eimear Fitzgerald (2nd Year)
Colaiste Muire, College Road, Ennis, Co. Clare
Teacher: Ms Keane

“This picture shows the 
visual impact of this 
type of infrastructure 
on Ireland’s natural 
landscape. There has 
been 3.2 Billion euros 
spent on the develop-
ment and expansion of 
the energy grid in Ireland which will include upgrades to 
existing lines, more overhead lines and new technologies. 
So, we can expect to see more of these structures around 
the country. They make it possible for everyone to have a 
reliable source of energy in their homes and businesses. 
This picture depicts a 400kV power line from Moneypoint 
powerstation to Dunstown”.

Junior seConD plaCe

Aaron O’Hanlon (3rd Year)
Douglas Community School, 
Clermont Avenue,
Douglas, Teacher: Cian O 
Mahony
“This picture relates to En-
ergy in todays world  as it 
shows a wind turbine, a wind turbine is a renewable ener-
gy source that converts the winds kinetic energy into elec-
trical energy. This is a great example as the neighbouring 
plant ( Johnson and Johnson) can use this for some of 
their energy requirements. I also wanted to show how this 
clean technology still looks well in the landscape. This pic-
ture was taken at Lough Beg Beach, Ringaskiddy, Cork on 
the 20th November 2021”.

Junior thirD plaCe

Orla Cunningham (3rd Year)
Eureka Secondary School, Cavan 
Road, Kells, Co
Meath. 
Teacher: Mary Mullaghy
“This photograph is connected to the 
theme, “Energy in the world today”. 
Wind turbines produce renewable ener-
gy and are helping with global warming 
and climate change by using wind energy which is sus-
tainable and clean energy. It is an infinite source of ener-
gy. Wind energy is better for our environment and reduces 
the amount of carbon dioxide emissions and air pollution. 
These wind turbines are efficient and low cost so with more 
turbines we can hopefully reduce CO2 emissions and air 
pollution”.

senior CommenDation

Frazer McGinn (5th Year)
Blackrock College, Blackrock, Co. Dublin
Teacher: Jennifer Groves

senior CommenDation

Miriam Quinn (6th Year)
St. Caiminbs Community School, Tullyvarraga, Co. Clare 
Teacher: Patricia McPhilips

Junior CommenDation

Annaliese Hogan (3 rd Year)
Colaiste Iosaef, Abbeyfarm, Kilmollack, Co. Limerick
Teacher: Mrs. Hickey

Junior CommenDation

Gaspar Napora (1 st Year)
Douglas Community School, Clermont Avenue,
Douglas, Teacher: Cian O Mahony
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Congratulations to Fearghal Desmond (Class of 2022) 
from Christian Brothers College, Cork who won a 

bronze medal at the International Chemistry Olympiad.

The annual Chemistry Olympiad Ireland (ChOIRL) compe-
tition is open to final year students from the entire island of 
Ireland each year. Round 1a was a 1.5 hr online MCQ quiz 
on the 29th January. Fearghal was successful in this round 
and progressed to round 1b. Round 1b consisted of a long-
form written exam and was held remotely on March 5th. 
This round consisted of “problem solving” questions that 
required Fearghal to use various parts of his chemistry un-
derstanding to solve the problems presented to him.

The overall winners of the Irish National Finals 
were announced on 12th March and Fearghal re-
ceived a Silver Irish Chemistry Olympiad Medal. 
 
Fearghal attended training for the International Chemistry 

Olympiad (IChO) in Dublin 
over the Easter break as 
part of Round 2. Due to 
his excellent results in this 
round, Fearghal was se-
lected as one of the final 
team of four students who 
will represent Ireland at 
the International Chemis-
try Olympiad (IChO) 2022.

The International Chemistry Olympiad took place from the 
11th - 17th of July and the final exam was held in Ireland on 
13th of July in Trinity College Dublin. The 54th International 
Chemistry Olympiad award ceremony was broadcast from 
Nankai University, Tianjin, China on 18th July 2022 where 
Fearghal was awarded a bronze medal.

The final exam consisted of nine questions covering a va-
riety of topical issues and concepts.
Q1. Analytical Chemistry – Rapid and visual nucleic acid 

testing for COVID-19
Q2. Inorganic Chemistry – Chromium and its oxidation 

states
Q3. Inorganic Chemistry – Capture and transformation of 

carbon dioxide
Q4. Inorganic Chemistry – Sulfur chemistry and a double 

back titration 
Q5. Physical Chemistry – Interconversion among nitrous 

oxides
Q6. Organic Chemistry – Phosphines as ligands
Q7. Organic Chemistry – Organic Molecules in Life – Chi-

ral Proteins 
Q8. Organic Chemistry – Chiral spiro-catalysts
Q9. Organic Chemistry – Total synthesis of Capitulactone

Congratulations to Fearghal on this fantastic achievement 
and best wishes as you begin your third level studies. 

Cork student wins’ bronze medal at 
International Chemistry Olympiad 
2022.

Mr. David O’Connell,

Author

Mr. David O’Connell, Head of Chemistry, CBC 
Cork.
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We couldn’t believe it when our alarm went off at 1:30 
a.m. that the day had finally arrived. Berlin! We made 

our way to the airport, anticipation building. Landing in Ber-
lin was utterly surreal, and it was only when we stepped 
off the plane and we were hit by a wave of heat that we 
realised this was actually happening. 

Upon arriving at the hotel and checking in we prepared 
ourselves to meet Fatma Deniz, a cognitive computational 
neuroscientist and a data scientist working at Technische 
Universität Berlin. We were incredibly grateful to have the 
opportunity to share our project and talk to someone so 
passionate about their field of expertise and to have the 
chance to listen to her discuss her current postdoctoral 
research. We found ourselves enrapt by the world of re-
search and debate surrounding us. As we strolled through 
the college grounds, time seemed irrelevant and the eve-
ning passed with discussions of the future of AI, the novel 
uses of EEG technology in communication with comatose 
patients and new exciting developments in the field of 
neuroscience. It was obviously a dream come true for two 
nerdy scientists to meet and share ideas with such an em-
inent academic and we are incredibly grateful to have had 
this opportunity to meet a kindred spirit in these surround-
ings. It was amidst these discussions that this life being a 
potential future truly felt possible for us. We were also given 
a tour of the university’s other facilities including the phys-
ics department’s ground-breaking 
new applications of environmental 
technology. This was especially in-
teresting as our previous SciFest 
project was on the optimisation of 
photovoltaic cells.

The following day was our first 
chance to properly explore the city 
and get a glimpse into its rich ar-
chitectural history as we walked to 
the Irish embassy. Once there, we 
were greeted by John Lynam dep-
uty head of mission, who gave us a 
tour of the embassy and taught us 
a little about German international 
relations throughout the years. Fol-
lowing this, we visited the Reich-
stag and Brandenburg Gate with 
our wonderful guide Ilias Ben Mna 
and ventured through Potsdamer 
Platz to see preserved sections of 
the Berlin Wall. He also brought us 

into the heart of Berlin, where we got to explore some of 
the historic memorials from the war such as the Denkmal 
für die ermordeten Juden Europas, which was an incred-
ibly moving structure that attempted to show the horrific 
devastation that was imposed upon the Jewish people 
throughout the Holocaust. Made up of 2,711 concrete 
pillars, the memorial invoked feelings of oppression and 
isolation onto those within, a mere feeling incomparable 
to the loss and suffering felt by the Jewish community. 
These explorations of the heart of the city would not have 
been possible without our guide Ilias whose passion for 
information brought the city to life around us. Ilias was 

kind enough to bring us to one of 
his favourite spots for lunch before 
leaving us off at “Illuseum” Berlin, 
which is home to an eclectic col-
lection of holograms, puzzles, and 
optical illusions. These exhibitions 
provide a playful reminder that our 
assumptions about the world are 
often nothing but illusions. And af-
ter watching our teachers miracu-
lously appear to shrink due to the 
curvature of a room, and gravity 
disappear before our eyes we un-
derstood why their motto is “You 
are the museum and the illusion".

It is worth noting that while it was 
our primary focus, our trip wasn’t 
entirely centered around the sci-
entific elements of the city, we 
also had the chance to experience 
some of the culture, architecture 
and art Berlin has to offer. Although 

Berlin - the city we’ll never forget!!
Berlin Long Night of Science Award Winners, SciFest National Final 2021

By Niamh Carolan and Líle Hensey, Ursuline College Sligo, Finisklin, Sligo

Sightseeing from the roof of the Reichstag

Niamh, Líle and Ilias in front of the 
Brandenburg Gate.
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we believe it would be a 
misnomer to call these 
experiences unscientif-
ic, for after all “science 
is derived from the Lat-
in, scientia which meant 
knowledge, a knowing, 
expertness, or experi-
ence, so in some ways 
there is nothing quite so 
scientific as marveling 
at art which has inspired 
countless people for 
generations or looking 
at how the early studies 
of anatomy influenced 
sculpture. And so, as 
the day drew to an end, 

we found our way to the Alte Nationalgalerie, which hous-
es one of the largest collections of 19th-century sculptures 
and paintings in Germany. Nation-
algalerie owns approximately 1800 
paintings and 1500 sculptures from 
the Neoclassical and Romantic move-
ments of the Biedermeier to French 
Impressionism and early modernism. It 
was quite serendipitous that some of 
our all-time favourite works of art were 
housed here, such as Auguste Rodin’s 
The Thinker, a version of the famous 
"Isle of the Dead", paintings by Hans 
von Marées, and several works by 
Claude Monet.

While each landmark and exhibition 
presented its own attraction, the high-
light of our trip was, of course, the 
famous Long Night of Science; when 
more than 60 scientific and academic 
institutions in Berlin open their doors to the public. With 
spectacular experiments, exciting lectures, science shows, 
guided tours and much more to look forward to we were 
ecstatic.  It is a truly electric atmosphere with the entire city 
taking on the buzz of a giant science fair. As we walked 
through the city, we decided to kick off the night by attend-
ing several fantastic lectures. Our favourite being a lecture 
on motor neurone degeneration and its implications on our 
body. The night was filled with more interesting experienc-
es than we could have imagined. We talked to undergrad-
uate students working to enter a variety of different fields of 
research, from molecular biology to physics, to chemistry, 
each of whom gave us helpful pointers on how to get start-
ed in the world of research and showed us the plethora of 
experiments and exhibitions they were presenting. Such 
as viewing specimens of Zebrafish (Latin name Danio re-
rio) at various stages of their lifecycle under a microscope. 
Or using virtual reality technology to view the anatomy of a 
mouse’s brain in 3D about our own heads, left us dizzy and 
optimistic about the future of medical imaging. Overall, we 

were utterly entranced by the research surrounding us. 

Our evening ended on the roof of the Max Delbrück Cen-
ter for Molecular Medicine listening to music produced by 
translating the sequence of amino acids present in spe-
cific plants (such as the leaf of a nettle!) into a musical 
sequence, using the physical properties of the molecules 
to determine the sounds produced.  It is impossible not to 
marvel at the infinite ways science advancement furthers 
not only STEM subjects but can enhance society’s creative 
artistic and musical pursuits.  It was also refreshing to see 
the enthusiasm and fun surrounding the exhibits, as well 
as the welcoming attitude to take part and discuss any-
thing, no matter how complex it first seemed. This method 
of displaying science can only help to encourage others to 
contribute to STEM.

Our final day arrived before we knew it, reluctant for the 
trip to finish but looking forward to our last day we set off 

to walk the length of the east side gallery. 
However, the lure of renting scooters and 
blending into the Berlin way of life was 
too much for us and we utilised these fun 
methods of transport to travel around the 
city and optimise all the sightseeing we 
could fit in.  Our final event in the city was 
the Berlin Underworld tour, an exploration 
of one of the few remaining WWIl bun-
kers still standing after the war. Although 
intrinsically linked to warfare, the sheer 
engineering was breath-taking and hard 
not to appreciate the scale of planning 
and architectural skill involved. The pas-
sion of our tour guide Eliot was infectious. 
His vast knowledge of this era and gre-
garious character all contributed to a very 
enjoyable and educational visit. As we left 
the bunkers, we knew it was also time 

to leave this incredible city and fly home. Yet even as we 
watched the city of Berlin disappear beneath the clouds, 
we knew we could never forget this trip.

To any like-minded stu-
dents reading this who 
are considering com-
peting in SciFest in the 
coming years, we urge 
you to submit an appli-
cation. In the words of 
Richard Feynman “study 
hard what interests you 
the most in the most un-
disciplined, irreverent 
and original manner pos-
sible.” You never know 
where it could lead you. 

Niamh in an optical 
perception illusion

Niamh Using Virtual Reality to 
model anatomical images

 Líle defying gravity in the 
IluseumContinued on page 25.



SCIENCE - November 2022

22 Digital Edition  — — https://tinyurl.com/37yy4h35

Supporting the Skill of Being 
Creative in the Science Classroom

Brigid Corrigan and Eileen Hanrick

Exploring how we use questions and digital technology 
to stimulate creativity

By Brigid Corrigan and Eileen Hanrick, JCT Science Ad-
visors

Introduction
Throughout the Junior Cycle, students will acquire and 
enhance their proficiency in eight key skills 
(Framework for Junior Cycle, 2015). 
Being Creative is one of these 
key skills. This article explores 
how we can use questions 
and digital technology in 
the science classroom 
to support students in 
developing the skills 
needed for being cre-
ative. 

The evolution of cre-
ativity in education
Research into cre-
ativity goes back as 
far as the 1950s and is 
accredited to Joy Paul 
Guilford, an American 
psychologist. His study of 
human intelligence identified 
two kinds of thinking; conver-
gent thinking, described as com-
ing up with one good idea, and diver-
gent thinking, involving generating multiple 
solutions (Lucas, 2016). 
Divergent thinking is considered an important contribution 
to thinking about creativity. In the article ‘A Five-Dimen-
sional Model of Creativity and its Assessment in Schools’.  
Bill Lucas, from the Centre for Real-World Learning (CRL), 
University of Winchester, UK, described the evolution of 
creativity in education as emerging from Guilford’s types 
of thinking.
In 1970 Ellis Paul Torrance developed four sub-catego-
ries from Guilford’s divergent thinking concept; fluency, 
flexibility, originality, and elaboration. Torrence used these 
sub-categories in his test of creative thinking, where cre-
ativity was seen as capable of being analysed at an indi-
vidual level, in terms of ‘dispositions’ or ‘traits’ or ‘habits of 
mind’ (Lucas, 2016).
Lucas described creativity as an increasingly valued and 
important outcome of schooling while expressing concern 

for its development in schools, stating that;
Currently, there is no widely used definition of creativity 
in schools and no commonly accepted framework for as-
sessing its development   

Lucas, 2016 
To address this issue, Lucas 

along with the CRL developed 
a five-dimensional model of 

creative thinking based 
on the early research 
into thinking about cre-
ativity, by Guilford and 
Torrence. See figure 1 
below. 

In the publication by 
the OECD ‘Fostering 

Students' Creativity and 
Critical Thinking, What it 

Means in School’, the au-
thors explained that schools 

need to help students think for 
themselves and work with others. 

Students also need to understand 
how others live, in different cultures and 

traditions, how others think, whether as scientists or 
artists, to become better at imagining new solutions (Vin-
cent-Lancrin et al., 2019). 
The key skill of Being Creative can be brought to the fore-
front in many Junior Cycle science learning outcomes. For 
example, ‘students should be able to…apply their learning 
and skills to solving problems in unfamiliar contexts’ (NoS 
5) and ‘Students should be able to critically analyse data, 
to identify patterns and relationships’ (NoS 4). 
Let us first explore fostering students’ creative skills by 
considering the way we use questions. 

How we use Questions 
Essential questions
Essential questions help students engage with their ex-
isting knowledge base and make new connections be-

Figure 1: CRL’s five-dimensional model of Creative 
Thinking 
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tween ideas where there is no single right answer. They 
are thought-provoking and generative, where ‘learners are 
engaged with uncovering the depth and richness of a top-
ic that might otherwise be obscured by simply covering it’ 
(McTighe, and Wiggins, 2013). Essential questions can be 
doorways or lenses for learners to explore core concepts 
within the content (Ibid.). Here are some examples of pos-
sible essential questions that could be used to introduce a 
learning unit or a lesson, to gather evidence of prior learn-
ing, or as a checkpoint in the learning process;
How do humans impact their environment? What evidence 
shows that different species are related? How do organ-
isms obtain and use the matter and energy they need to 
live and grow?
In their book titled Essential Questions: Opening doors to 
student understanding McTighe and Wiggins listed seven 
defining characteristics that make a question essential, 
identifying that an essential question is one which : 
• Is open-ended – Do not have a single, final, and cor-

rect answer.
• Is thought-provoking and intellectually engaging – Of-

ten sparking discussion and debate.
• Requires higher-order thinking – Cannot be effectively 

answered by recall alone but also requirs analysis, in-
ference, evaluation, and prediction. 

• Develops transferable ideas – Across subject or unit 
topics, as well as other disciplines.

• Sparks additional questions – Inquisitive-based learn-
ing is a crucial feature.

• Uses support and justification – Claim, support, con-
clusion, not just a singular answer.

• Evolves with time – Questions revisited, new ap-
proaches taken, and new ideas brought to the table.

We also need to think about the conversations we have 
with students around an essential question, to guide the 
learning experience for all. 
Dylan Wiliam advises that while the learning intention must 
be clear in the teacher’s mind, we need to think about how 
we share it with our students. Being very explicit with the 
learning intentions can ruin the ‘wow’ factor for students 
(Wiliam and Leahy 2015). To avoid taking away the curios-
ity and wonder in the learning, let’s consider the following. 
If the learning intention is: ‘Students will be able to develop 
and use a model of the Earth-Sun-Moon system to de-
scribe seasons’, would a question be a better alternative 
to spark curiosity? For example, ‘What are the reasons for 
the seasons?’ Consider the learning intention, ‘Students 
will be able to name and give the function of the structures 
of plant and animal cells’, what might be a suitable ques-
tion to use as an alternative for this learning intention in 
order to maintain curiosity and wonder, essential elements 
of creativity? 

Question stems
Wiliam recommends that questions to be used in class 

should be planned, thought-out and followed up with an-
other question, to continually probe students’ thinking. A 
‘cheat-sheet’ of open-ended question stems as prompts to 
engage, guide, and assess student thinking, can help 
teachers facilitate dialogue about particular content. The 
language used in these questions is designed to encour-
age multiple responses and emphasise reflection. They 
also help identify where student thinking is at, support 
teachers in facilitating dialogue about content students 
might struggle with, and plan the next steps in teaching. 
Many of the question stems listed in Table 1 below encour-
age multiple responses and emphasise reflection, as op-
posed to merely guessing or recognising a single correct 
answer. 

What if . . . ? How could we . . . ? 
How might . . . ? Where else have we . . . ? 
For what reasons . . . ? In what ways are . . . ? 
Explain how . . . To what extent . . . ? 
How does that compare 
with . . . ?

Tell me more about . . . 

Why might . . .? What sense can we make of . . . ?
What do you think might 
happen if . . . ? 

Why do you suppose . . . ?

Transforming questions to become creative questions
Research findings show that practices grounded in col-
laboration and divergent use of knowledge, in unfamiliar 
contexts, support being creative in learning. Similarly, 
encouraging multiple approaches to problem-solving, 
self-evaluation and learner autonomy, all help foster cre-
ativity and critical thinking skills (Vincent-Lancrin, S., et al., 
2019). The question stems shown in Table 1, are similar 
to those described as ‘creative questions’ in the ‘Visible 
Thinking’ projects at Project Zero in Harvard Graduate 
School of Education. The project uses a routine for gen-
erating and transforming questions called ‘Creative Ques-
tions’. The steps involved in the routine are shown below. 
1. Pick an everyday object or topic and brainstorm a list 

of questions about it. 
2. Look over the list and transform some of the questions 

into questions that challenge the imagination. Do this 
by transforming questions like those in table 1 above. 

3. Choose a question to imaginatively explore. Explore 
it by imaginatively playing out its possibilities. Do this 
by writing a story or essay, drawing a picture, creating 
a play or dialogue, inventing a scenario, conducting 
an imaginary interview, or conducting a thought-exper-
iment.  

4. Reflect by asking yourself what 
new ideas do you have about the 
topic, concept, or object that you 
didn’t have before?

This ‘Creative Questions’ thinking rou-
tine, is accessible via the QR code 
here. 

Table 1: Open-ended question stems
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Creative Questions Thinking Routine 
How we use questions as teachers can also encourage 
students to create their own interesting questions. Sup-
porting students in asking their own questions is a feature 
of the brainstorming tool SCAMPER. 
We will now briefly look at how the two tools that science 
teachers engaged with on a recent professional learning 
day, SCAMPER and CODAP, can support the creative pro-
cess.
Using SCAMPER and CODAP to support the cre-
ative process
We already mentioned divergent thinking as part of the 
skill of being creative. The phrase ‘think outside the box’ 
is often used to describe attributes of a creative skill-set, 
but how do we support and enable students to think out-
side the box? Students often struggle to come up with their 
own ideas, for example in designing an energy conversion 
device from learning outcome Physical World 7, or for their 
own investigations in the classroom-based assessments. 
The brainstorming tool SCAMPER can support students to 
ask their own questions, while the graphing analysis tool 
CODAP can support students in working creatively with 
real-world data.  
Both educational tools offer opportunities for students to 
develop the skill of being creative through independent 
and collaborative work, to problem solve, and to think 
critically. The use of supporting work-
sheets designed as tiered scaffolding 
options can support students as they 
move through the learning process, 
as well as provide ways to record ev-
idence of work. 
Scan the QR code to access activities 
developed for use with SCAMPER 
and CODAP from our JCT Science CPD day.
JCT Science CPD day resources 
SCAMPER supports students asking their own questions
SCAMPER is a paper-based brainstorming tool that en-
courages students to ask their own questions and be 
inspired by the questions of others. It recognises the 
valuable contribution students can make in the learning 
process which in turn can contribute to improving motiva-
tion to learn and can lead to greater engagement. 
The seven words forming the acronym SCAMPER are: 

Substitute   Combine   Adapt   Modify    Purpose   Eliminate   
Reverse. 

Robert F. Eberle, an educational administrator in the USA, 
developed SCAMPER to help children tap into their nat-
ural creativity and based it on Alex Osborn’s original 83 
question strategy (Eberle, R., 1972).

CODAP supports being creative and digital literacy
CODAP, a data analysis web-based tool, can support stu-

dents’ creativity and digital literacy using digital technology. 
The data analysis features of this platform allow multiple 
graphs to be displayed on the screen. These graphs can 
display data in different graphical representations (bars, 
lines, points). This can help students notice patterns and 
relationships not otherwise obvious. This also helps stu-
dents see connections between the data represented in a 
table and how it is displayed in multiple graphic represen-
tations. Research shows that learning environments that 
‘regularly use multiple representations and hold students 
responsible for using multiple representations, positively 
impact students’ performance and ability to work across 
representations’ (Kohl and Finkelstein, 2017). 
In the recent Chief Examiner’s Report, related to the Junior 
Cycle science exam 2019, the following was identified; 

‘It is important that students have experience of engag-
ing with graphs that compare two or more sets of bivar-
iate data. It is also important that students have experi-
ence of using graphs that present information from an 
unfamiliar context’.  

Chief Examiner’s Report, pg.7
CODAP can help students to analyse bi-variate data eas-
ily, using readily available sample real-world datasets that 
present information from unfamiliar contexts.

How do you cultivate a creative classroom? 
According to teacher accounts from ongoing research by 
the Organisation for Economic Co-operation and Devel-
opment or OECD, the most successful activities in stimu-
lating students’ creativity and critical thinking were those; 
• that downplayed the teacher’s influence and created 

opportunities for students to solve problems inde-
pendently

• giving tasks that allowed addressing topics related to 
students’ own interests. 

• giving students the opportunity to do something them-
selves, to fail and next time fail better 

• where students understand that when their exper-
iments don’t work there is huge learning in that for 
them, to know that it reflects science in real life, and 
the importance of communicating these realities in the 
classroom as part of learning

• giving students real opportunities for discussion, but 
keeping the learning on track through the use of strat-
egies 

• giving a task with freedom for students to work within 
the task 

• setting success criteria that do not limit students
“The future will require people who can imagine, who 
can invent, who can connect the new knowledge with 
the old knowledge, and solve the problems we can’t 
yet imagine. …Now in the time of artificial intelligence, 
we need to think harder about what makes us hu-
man and creativity and critical thinking will be at the 
heart of that”. Andreas Schleicher, Director of 
   education & skills at OECD, 2019
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On a personal note, we would like to express our heart-
felt gratitude to SciFest and especially Sheila and 
George Porter for giving us this incredible opportunity. 
The Berlin Long Night of Science Award allowed us to 
experience a culturally diverse and exciting city as well 
as pursue our passion for science. A special thanks is 
due to the Irish Embassy for organising an amazing 
itinerary and welcoming us so warmly to their beautiful 
city.  in particular, we were so lucky to have Illias Ben 
Mna as our guide. Ilias was a gracious host who could 

not do enough for us. We also want to thank our phys-
ics and chemistry teacher, Anthony Carolan and Louise 
MacSharry for accompanying us on this trip and helping 

us with our various projects throughout the years. We 
were so lucky to have such kind and enthusiastic people 
supporting us. 
After this trip, we know a future in science is not only 
inevitable for both of us but also filled with infinite pos-
sibility.

 Niamh examining DNA in a lab

Continued from page 21.

Viewing the 
East Side 

Gallery Berlin 
Wall by Scooter
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History of the National Committee for 
Commemorative Plaques in Science and 
Technology

Dr Brian Smyth

When I was teaching, one of the things I always 
highlighted was the contribution that Irish scientists 

made to scientific knowledge over the centuries.  There are 
now many publications shedding light on their contributions.  
It may be possible for interested Transition Year students 
undertake research into the scientific heritage of their area 
– You might be surprised by the results!

The National Committee for Commemorative Plaques 
in Science and Technology (NCCPST) was set up to 
promote public awareness of Irish contributions to science, 
engineering, medicine, technical education, economics 
and exploration both nationally and internationally.  The 
NCCPST seeks to achieve its objectives through the 
erection of plaques commemorating persons in these 
fields who were either born in Ireland, or who made their 
major contributions whilst working in Ireland.  The plaques 
contribute to raising public awareness of the importance 
of our scientific heritage.  The Patron of the NCCPST is 
President Michael D Higgins.

The plaques are ceramic with a bronze ring.  The earlier 
plaques were salmon pink and were made by Danny 
Osbourne, who made the ceramic sculpture of Oscar 
Wilde in Merrion Square.  He was followed by Fiona 
Coffee, a ceramic artist based in Wicklow, and the plaques 
are currently produced by the Dublin based ceramic artist 
Terry Cartin and are blue in colour.

While recognising well-known scientists, the committee 
also recognises less well-known people and gives 
them prominence.  Three categories of individual are 
commemorated:  Irish people who worked in Ireland, for 
example, Ellen Hutchins, the botanist from Bantry, and 
William Rowan Hamilton, Ireland’s foremost mathematician.  
Secondly, Irish people who pursued their careers abroad, 
for example, Robert Boyle, the pioneer chemist, George 
Gabriel Stokes, one of the most important mathematical 
physicists of the nineteenth century, spent most of his life in 
Cambridge, and John Tyndall who was a Professor at the 
Royal Institution of Great Britain, in London.  Thirdly, well-
known scientists from oversees who pursued their careers 
in Ireland, including Guglielmo Marconi, known for radio 
communications, and George Boole, the mathematician 
who worked in Cork who founded Boolean algebra, laying 
the foundations for the information age.

The countrywide spread of the plaques is important 
for tourism in the areas where they are found.  Plaques 
have been erected to those mentioned in the previous 
paragraph may be found in Bantry, Trim, Lismore, Skreen, 
Leighlinbridge, Clifton (to be erected) and Cork.

The committee was set up in 1997 at the request of Mr 
Matt McNulty, then Director General of Bord Fáilte, under 
the chairmanship of Professor Patrick Wayman of Dunsink 
Observatory.  The initial members of the committee were 
Dr Norman McMillan, Dr Gerry Wardell, Dr Ron Cox the 
late Dr Ian Elliott.  There have been a number of members 
of the committee over the years and today there are nine 
active members drawn from professional organisations 
linked to STEM.  Professor Wayman died soon after the 
inception of the committee and he was succeeded in the 
chair by Dr Ron Cox, the noted engineering historian.  The 
current chairman is Dr Brian Smyth, a retired chemistry 
teacher.

The committee Women in Science and Technology 
(WITS), was set up in 1990 to promote actively women 
in technology and science in Ireland, and a member of 
WITS has always been on the Plaques Committee.  
WITS has published two books, edited by Mary Mulvihill, 
commemorating women who have made significant 
contributions to Ireland’s scientific journey.  Stars, Shells 
and Bluebells and Lab Coats and Lace are now out of print 

Matilda Knowles (1864 - 1933) unveiling. National Botanic 
Gardens, Glasnevin 12th October 2014 by Eanna Ní Labhna. 

Left to right:  Dr Brian Smyth (Chair), Eanna Ní Labhna,  Dr 
Matthew Webb Director of the Botanic Gardens, Ms Caitriona 
Lambert (WITS) Dr Marion Palmer (WITS)

President Higgins with Chair, Dr Brian Smyth unveils Turne 
plaque at National Botanic Gardens, 2018.
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but plans are in train to republish them.  Mary Mulvihill was a 
WITS member of the plaques committee and at the time of 
writing our most recent plaque was erected in her memory.  
Other WITS members on the committee have included Dr 
Eurharia Meehan, CEO of Dublin Institute of Advanced 
Studies, Ms Caitriona Lambert, Senior Executive Engineer 
with Dublin County Council and the current incumbent is 
Dr Rebecca O’Neill.

At the time of writing over 70 plaques have been unveiled 
to commemorate those who have achieved national or 
international eminence in science & technology and it is 

envisaged that another 130 more will be erected.  A special 

effort is always made to involve the local communities 

in the unveilings.  Where possible unveilings are timed 

to coincide with local cultural events.  The unveiling 

of the Hutchins plaque in Bantry was part of the Ellen 

Hutchins festival, the Mary Ward plaque in Ferbane, Co. 

Offaly involved the Transition Year students of the local 

secondary school, and the Lloyd plaque by the Provost in 

Trinity College Dublin coincided with the 175th anniversary 

of the Engineering School and was followed by a reception 

and a lecture.

The committee also assists authors writing books relating 

to the history of science in Ireland.  Examples include 

Waterford Scientists Preliminary Studies by Donald Brady 

launched in Buswells Hotel in 2010.  Villain of Steam by 

Anna Martin was launched in Trinity College Dublin in 2015.  

The Tyndall Correspondence Project had its Irish launch in 

Trinity College Dublin in 2015.  In addition, many members 

of the committee have published books on the history of 

STEM subjects in Ireland.  Examples include, Engineering 

Ireland, edited by Ron Cox and John Tyndall, Essays on a 

Natural Philosopher, edited by Norman McMillan et al.  Dr 

Ian Elliott was an authority on the history of astronomy in 

Ireland and published widely in this discipline.

The committee is always open to suggestions concerning 

potential plaques and can be contacted at bds53@eircom.

net 

Unveiling of a plaque to Lady Ranelagh at the Boyle Summer 
School 2015.

Dr. Sheila Donegan, Eoin Gill, Dr Cormac O’Raifeartaigh, Dr. Michael 
Hunter, Michelle Di Meo, Prof. William Eaton, Dr. Iggy McGovern

Professor Philip Walton Unveils a plaque to his father, ETS 
Walton, Nobel Laureate, in Dungarvan, Co Waterford

Birmingham Plaque, 
Milltown, County 

Galway

The Late Brian Lenihan T. D. and the late Dr Ian Elliott

Charles MacMunn (1852 -1911) unveiling. Science Building, Sligo 
IT, 2nd September 2014 by Taoiseach Enda Kenny
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McCulloch’s Musings
Ian McCulloch 

I was in the company of Richard Fox (minion, 
collaborator, member of the editorial team) and he 

wondered if I had heard from Séan re this issue.  I 
hadn’t, but then I rarely do.  He is such a gentleman 
that I suspect he is loath to put too much, if any, 
pressure on his contributors.  In my case, the banality 
of my ramblings is such that he probably wouldn’t mind 
too much if I hung up my pen.  On the other hand, a 
positive ramification of the “Musings” is that everyone 
else’s articles become instantly more laudable.

Anyway, I was bemoaning to Richard about the lack 
of sources for material such as Science Quiz, YSE 
and ISTA AGM. (I was otherwise committed elsewhere 
for this year’s AGM, a truncated but still attractive 
proposition, especially as it was in Cork, my favourite 
AGM location.  I wouldn’t normally admit to this but old 
age seems to be mellowing me.)

Richard suggested that I visit the Science Gallery in 
Trinity and see how it was faring under the threat of its 
proposed closure, so off I headed into town on the 
LUAS (I am always keen to travel freely as often as 
possible) to find out.  I was too late.  It is not faring well 
at all.  The door was locked and it was devoid of people, 
furniture and exhibits - fewer even than in the 
accompanying photo.  

So, it was out with my phone which informed me that it 
had closed a while ago as it was becoming increasingly 
financially unviable.  The furore following this decision 
was sufficiently impassioned that a reprieve was 
considered.  This was/is not to be immediate.  Indeed, 
it is not an absolute certainty at all as it depends on 
an operational model, acceptable to the bean counters, 
being hatched. Let’s hope that this popular diversion 
returns soon.

Despite a note on our letterbox advising potential 
bearers of news that we would prefer not to be 
bestowed with unsolicited post, it still gets delivered.  
I try to ignore it but I couldn’t help myself glancing at 
a “professional” looking newspaper, “The Irish Light” 
which landed in the box recently.  The front page was 
alarming and I was tempted to open it.  Fortunately, 
I merely turned it over to the back page first to be 
greeted with the following “soundbites”, accompanied 
by “complementary” photos.

Doctors kill more people than criminals
Governments kill more people than terrorists

Meds kill more than street drugs
Vaccines kill more people than diseases

I wasn’t prepared to wait until Autumn to use it for 
fire lighting so I immediately consigned it to the bin.  
Whatever future syllabus revisions are planned by the 
NCCA, I would hope that they include the wherewithal 
for pupils not to be misled by specious aphorisms like 
these.

I had our car serviced recently.  The guy from whom 
I bought it in Mullingar Autos collects it, early in the 
morning, leaves a courtesy car and he reappears at tea-
time to restore the status quo.  On this occasion he left 
us a fully electric Opel Corsa - he is an avid advocate of 
electric cars and this would have been a premeditated 
ploy in his ongoing proselytising crusade.  To avail of 
the facility, I had to transfer the insurance.  Stephen had 
provided me with all the details he reckoned I would 
need.  These didn’t include the engine capacity which 
the insurance agent was not happy about.  There was 
a box demanding this and he was determined to fill 
it.  Only after much explanation did he concede that 
electric motors don’t actually have a swept volume.

The garden is becoming ever more colourful.  There 
has been a bit of an echium epidemic.  These guys 
self-seed and reach for the stars with great enthusiasm.  
The four pictured (there are more!) are in their second 
year and will be “over’ in Autumn.  
We are also 
“enjoying” multiples 
on the fauna front.  We 
have three squirrels 
who feel that they are 
more entitled to the 
sunflower seeds on 
offer than the mostly 
finches for whom 
they are intended.  
They have nibbled 
away at the perches 
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provided for the birds to gain access to the feeders to 
the extent that I have been forced to purchase caged 
feeders which have done the trick and terminated their 
nut consumption, at our expense anyway.  Incidentally, 
the sunflower seeds we get in this country originate 
mostly in Ukraine so birdie beneficence has become 
more costly.

The Tech Tools column in the Irish Times is always a 
reliable source of scientific confusion.  This example is 
from 10/3/22 and was extolling the virtues of the Elecjet 
Apollo Ultra which is a 10000 mAh graphene power 
pack. (Would not 10Ah have been neater?  Maybe, but 
bigger numbers suggest better.  Also, the Ah is a unit 
of charge which would mean little to the vast majority).  
The same paragraph has the next faux pas - “It charges 
its own internal power reservoir at a fast clip”.  There’s 
that meaningless energy acceleration concept again.  
And the final blunder praising its ability to give you 
enough power in your bank to charge fully your phone.  
I despair.

A few days later Pricewatch in the same publication 
had this highlighted classic:
“The maths is pretty simple.  The average motorist has 
a 50-litre tank and based on the average distances 
driven, then fuel at €2 a litre will cost around €2,500”. 
(Utterly meaningless)

There was some redemption for the IT thanks to 
its interesting piece on the finding of the wreck the 
Endurance - Ernest Shackleton’s ship which sank over 
100 years ago during the Irish explorer’s failed attempt 
to make the first land crossing of Antarctica.  There is 
an ISTA connection here, courtesy of Ernest’s nephew, 
Jonathan, who was a member when he taught science 
in Mount Temple - a very erudite gentleman.  The article 

appeared in the 10/3/22 issue referred to above.  Does 
a “right” mitigate a “wrong”?

In conclusion, I was sufficiently seduced by a positive 
review of “The Matter of Everything: Twelve Experiments 
that Changed our 
World” by Suzie 
Sheehy to buy it for 
my Kindle.  As I write, 
I have just finished 
the introduction which 
I enjoyed - I feel that 
my money will not 
have been wasted.  
She recounted having 
a “EUREKA” moment 
on a Melbourne 
University astro-
camp “field trip” in 
the Leon Mow Dark 
Sky Site which, to 
give you a miniscule 
taster, prompted the 
paragraph below:
“Suddenly, nothing else mattered.  I wanted to know 
more, about gravity and particles and dark matter and 
relativity.  About stars and atoms and light and energy.  
Above all, I wanted to know how it was all connected 
and how I was connected with it.  I wanted to know if 
there really was a theory of everything.  I felt deeply 
that all this mattered, that it mattered to me as a human, 
that understanding this was a goal big enough that if I 
managed it even a little bit, I’d not have wasted my blip 
of time as a conscious being.  I decided to become a 
physicist”.

Have a good Summer.



SCIENCE - November 2022

30 Digital Edition  — — https://tinyurl.com/37yy4h35

IRISH WINNERS European Solar Telescope
International Infographics Competition 2022

Paul Nugent

 Capacity of the com-
position to provoke 
sensations and sug-
gest scientific reflec-
tions. .

561 infographics 
were entered into the 
competition. The top 
prize winners are:

1st Prize "Brief history 
of solar observations"  
Liceo scientifico "A. 
Labriola"  Italy  

2nd Prize "Magnetic 
carpet and heating of 
the corona" Gymnázi-

um Varšavská Žilina (Slovakia)

Won  trips to Tenerife to visit The Teide Observa-
tory and the European solar telescopes in oper-

ation there

3rd Prize "Coronal mass ejec-
tions": Aoife McMahon , Lucie 
Patterson and Mathilda De Bur-
ca,  Santa Sabina, Dominican 
College, Sutton, Dublin

Won a Lunt 50-mm H-alpha so-
lar telescope

Students from all 
over Europe were 

invited to research dif-
ferent subjects related 
to our star and help 
build the EST Solar-
pedia, an open educa-
tional resource about 
the Sun.

Participating teams 
designed an info-
graphic with the Sun 
as the subject

These original info-
graphics will be part 
of the EST Solarpedia, 
an online encyclopaedia available to schools 
and the general public under a Creative Com-
mons License.

Possible topics included:

An international and multidisciplinary jury con-
sisting of: solar physicists, science communica-
tors and design experts evaluated the following 
aspects:  

Adequacy and relation to the topic suggested. 

 Approach to the subject

Technical and aesthetic quality

 Originality of the proposal. 

• The Sun as a star
• The Sun as a physics 

laboratory
• Sun structure
• Solar atmosphere
• Solar magnetic fields
• Solar features
• Solar eclipses
• The eruptive Sun
• Solar cycle
• Space weather
• Sun-Earth relations

• Solar Observatories
• Solar Telescopes
• Space missions
• European Solar 

Telescope
• Solar instruments
• Telescope systems
• Solar Observations
• Solar History
• Famous Solar 

Physicists
• Societal aspects
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A second team from Santa 
Sabina was in the top 15 
finalists

“Sun and Earth”: Sana Be-
labbas, Aishling Wei ,Son-
soles de los Ríos Salafran-
ca, Candela Barriga Ruiz

As was 

“Auroras” : Peri-Elkie Tien-
dioh, Sophie Jones, Ria 
Rose, Keira Fitzpatrick 
Christ King Secondary 
School Cork

The Santa Sabina teams 
were supported and as-
sisted by Áine Flood and 
Prof. Peter Gallagher 
I-Lofar and Dublin Insti-
tute of Advanced Studies 
(DIAS)

All infographics and many teaching resources 
may be downloaded from

https://est-east.eu/contest-results

About the Autor

Paul Nugent teaches Physics and Maths at Santa Sa-
bina

He is an Education Coach with the Institute Of Phys-
ics and an Executive Board Member of Science On 
Stage-Europe 

The European Solar Telescope (EST) is a next generation large-aperture 
solar telescope. With a 4.2-metre primary mirror, it will be optimised for 

studies of the magnetic coupling of the solar atmosphere. This will require di-
agnostics of the thermal, dynamic and magnetic properties of the plasma over 
many scale heights, by using multi-wavelength imaging, spectroscopy and 
spectropolarimetry. EST will specialise in high spatial and temporal resolution, 
using several instruments simultaneously to efficiently produce 2D spectral 
information. EST will be located in the Canary Islands.
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ISTA 60th Annual Conference 
Sean Fogarty

ISTA Chairman Mr Sean Finn presents a gift on behalf 
of the ISTA to Dr Tara Shine who took part in the 

SEAI  presentation, “Finding your climate superpower - 
leading and inspiring for change” on the Friday night of 
the conferernce.

Máire Duffy 

demonstrates 
one of the 
Irish Sciene on 
Stage teams 
many activites 
that were 
selected for the 
SoS festival 
earlier in the 
year.

Professor John O’Halloran, Presedient of University 
College Cork, welcomes ISTA members to Cork for our 

AGM bening held at the university. 

Dr Andrew Szydlo (Highate 
School, England) during 

his “Chemical demonstrations: 
Education, Entertainment, 
Enlightenment” extravanganza 
which was the highlight of the AGM. 
You can see part of the show at the 
following link:
https://youtu.be/z_gElk24SeQ

After covid moved our 2021 annual 
conference online it was great 

once again for the ISTA to welcome 
members back to a physical confer-
ence. The event was held over the 
weekend of the 8th and 9th April last 
in Univerity College Cork’s Western 
Gateway Building and the nearby 
Kingsley Hotel. With a packed sched-
ual and large attendance it proved 
a great success. A big thanks goes 
out to the organising committee who 
put in a lot of hard work to ensure 
everything went according to plan. 
The photos here record but ann iota of 
the event.

Attendies gather for the opening address 
on the Friday of the conference.
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Rory Geoghegan and John Lucy 
enjoying  the Conference Banquet  

held in the Kingsley Hotel, Western Road, 
Cork.

ISTA President Prof. Luke O’Neill takes 
time to meet guests at the Conference 

Banquet following his adress.

Proffessor Aine Hyland and Dr Oliver Ryan at the ISTA Dinner.

Part of the organising committee for the event, Sean Finn, Ryan 
Gallagher (Chair of the committee), Geraldine McCarthy and 

David O’Brien attending the Conference Banquet.

Current ISTA Chairman Mr Sean Finn 
presents the chairman’s medal to the 

previous chairman Mr Aodhagan Ó Sullibhán 
as a token of appreciation for the work done 
during his time in that role.

Attending the conference were (l to r) Kayleigh Foran, Ryan 
McGivney (both represinting Calmast), our president Prof. Luke 

O’Neill, Eoin Gill, Director of Calmast, Paul Nugent, Institute of 
Physics and Mark Langtry Head of Science at Explorium and also 
‘Mark the Science Guy’ www.markthescienceguy.com
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Distilled/deionised water
A supply of distilled water was permanently 
available from a large aspirator at the end of the 
laboratory — being fed from the still attached to 
the wall above it. On the subject of distilled/de-
ionised water, Ireproduce a note that was pub-
lished in SCIENCE about thirty years ago.

BEWARE, DEIONISED WATER!

Over the last ten years or so I have given many 
lecture-demonstrations around the country. Two 
of the experiments that I have demonstrated re-
quire distilled or deionised water. Before I got 
wise to it, I used to request a sample of distilled 
or deionised water from the school laboratory 
where I was installed for the evening; invariably 
I was supplied with deionised rather than dis-
tilled water. Invariable too, those two particular 
experiments failed: the ‘deionised water con-
ducted electricity and in the hardness of water 
experiment a considerable quantity of soap solu-
tion was usually needed for form a lather with 
the water. In fact, the amount needed was often 
similar to the amount needed by thelaboratory 
tap water!

The purpose of these few paragraphs is not to 
suggest that deionisers do not work, but to stress 
the fact that they must be maintained. Deionis-
ing resin will only deionise a limited quantity of 
water (the quantity depending on the hardness 
of the supply) and therefore it must be replaced 
(or reconstituted in some cases) at regular in-
tervals. Most deionisers have an electrical test 
circuit incorporated, so that the conductivity of 
the output can monitored

Distilled water is generally purer than deionised 
water for the latter can have non-ionic solids 
dissolved in it. 
I had a labora-
tory still, per-
manently set 
up on the wall 
at the back of 
the laboratory, 
feedinginto a 
20 L drum. As 
well as being 
an interesting 
feature in the 
laboratory, it 

Fig. 1

Laboratory ‘Housekeeping’
Randal Henly

There is more to being a science teacher than 
just being able to teach the subject, as un-

doubtedly all

science teachers know. I visited my former 
chemistry laboratory recently to find that my suc-
cessor, Judy Purdy, had made very few changes 
to my housekeeping policy in the twenty years 
since she took over from me. During my time I 
had devised various ways of cutting down the 
amount of the ‘housekeeping’ work that was es-
sential to the job. And in the hope that some of 
these ideas might be of use to others, particular-
ly to young teachers, I describe some of what at 
the time, made life easier.

Gas taps and Bunsen burners
Many teachers will be aware of a frequent prob-
lem with gas taps in school laboratories: that 
of finding them blocked with chewing gum! My 
solution to this problem was to have the Bunsen 
burners permanently attached to the taps — one 
on each working bench. The tubing was pushed 
on over the tap in the normal way, pushing it 
on as far as it would go (a bit of wet soap helps 
here), and then tightly winding a layer or two of 
plastic tape over the end of the tubing. The end 
of the tubing was then ‘anchored’ to the tap by 
winding heavy copper wire around the tape and 
twisting (with pliers) the ends of the wire around 
each other until the wire was so tight that it could 
not move. Finally the surplus wire was cut off and 
the sharp ends bent inwards (with pointed-nose 
pliers) into the rubber.

Not only did this prevent the problem of blockag-
es, but it saved time as there was one less piece 
of apparatus to distribute at the start of a class 
practical and to collect at the end. When I decid-
ed on this procedure, I had very little trouble with 
taps and it certainly saved me a lot of time and 
bother over the years.
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provided a permanent supply of distilled water. 
Run for a day at the start of a term, it generated 
sufficient distilled water for that term. The photo 
shows one such model.

Glass into rubber
Many laboratory accidents have happened as a 
result of fitting glass into rubber stoppers — the 
hole in the stopper 
is too small, force 
is used to insert 
the tubing, which 
then breaks and 
goes into a finger 
or hand. The safe 
way to carry out 
this operation is 
with the aid of a 
cork borer. Select 
the cork borer that 
will just slide over 
the glass tubing to 
be inserted. Slide 
it into the hole in 
the stopper; if it 
resists, lubricate it 
with some glycer-
ol, soap or dilute 
sodium hydrox-
ide solution and 
‘screw’, rather than 
pushing, it into the 
stopper. Now pass 
the glass tubing 
through the cork 
borer, and while 
holding the tubing 
and the stopper together, slide or screw out the 
borer.

The same method is used to remove a piece 
of tubing from a stopper, and is really the only 
method of removing a small length of tubing that 
is broken and has jagged edges.

Boring corks and rubber stoppers
Knowing how to do this correctly is important. 
Always insert the borer into the narrow end of 
the cork and rotate the borer more than pushing, 
particularly when it is almost through. When bor-
ing rubber, it is very helpful to lubricate the bor-
er with sodium hydroxide solution (wear rubber 
gloves). Borers do not last for ever; they become 
blunt and have to be replaced (Incidentally I al-
ways found that the commercial borer sharpen-
ers were less than useful).

Fig

Filter paper
For most of the experiments for which filter paper 
is needed, coarse filter paper is quite adequate 
and is recommended, as it considerably speeds 
up filtration. A fine grade paper is probably only 
needed at Leaving Certificate level, for the ex-
periment on suspended solids in water.

Eye Wash
At the large wash-up sink in the prep. room, 
a length of rubber tubing was permanently at-
tached to one of the cold water taps. Such a set-
up makes an ideal eye wash. In the event of an 
eye splash (it happened twice during my almost 
forty years teaching), make the pupil lean over 
the sink and direst a mild stream of water into 
the eye. Wash for about five minutes.

Display of ‘masses’
One of the items on perma-
nent display was a set of 1 g, 
10 g, 100 g and 1 kg masses, 
mounted on a piece of ply-
wood with each mass clearly 
labelled. I think this gave pu-
pils some concept of just how 
big each of these masses is, 
though now, with children 
using only metric measure-
ments in primary schools, 
there shouldn’t be the same 
need for it.

Delivery tubes, etc.
At the start of the year, I would 
make sure that a class set 
(+ a few spares) of each of 
the following was available. 
These items were kept permanently assembled. 
Both ends of every glass tube were firepolished 
for safety.

1 kg exerts 9.8 N 
force:

A 1 kg mass hanging 
from a newton balance 
is a useful aid to have 
as a permanent feature 
in the laboratory.
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Iodine solution
To make the normal 0.05 M solution, dissolve 20 
g of potassium iodide and 12.7 g of iodine crys-
tals in about 500 cm3 of water. Dilute to 1 litre, 
and mix well. Label the bottle ‘iodine solution’ 
and not just ‘iodine’ It might be no harm to check 
that your biology colleagues have their bottles 
of iodine solution correctly labelled. Too often 
I have seen iodine solution labelled as just ‘io-
dine’, giving pupils the incorrect idea that iodine 
is a brown liquid.

Limewater
Limewater (calcium hydroxide solution) (Saturat-
ed, or 0.02 M). The solubility of calcium hydrox-
ide is very small, only about 1.5 g/L. To prepare 
limewater, put 100—200 g of calcium hydroxide 
in a 21/2 litre container, fill it with water and shake 
well at regular intervals during the course of a 
day. When the solid settles, the clear limewater 
can be poured off. After taking limewater from the 
bottle, top it up again with water, shake well and 
store it until the next time limewater is needed. 
Protect it from atmospheric CO2 by keeping the 
bottle almost full and having it tightly-stoppered. 
100 g of Ca(OH)2 will provide about 65 litres of 
limewater.

The laboratory clock
The ideal place for the laboratory clock is not at 
the front of the room, as is often the case, Having 
it at the back of the room has several advantag-
es. With the time constantly in view, the teacher 
can pace the class suitably, but perhaps what is 
more important, the pupils are not watching the 
time tick by, which can encourage boredom and 
premature packing up when they see ‘five min-
utes left’.

A ‘molar volume’
A ‘molar volume’ is also a most useful resource. 
This can be a cube of side 28.2 cm, made up 
with light timber laths and covered with poly-
thene. What is more appropriate (because pupils 
can actually count the number of litres present) 

is to take 22.4 one-litre milk cartons and arrange 
them in the form of a cube. Fortuitously they can 
be made to do this very nicely. First of all arrange 
21 cartons as shown, and glue or bind them to-
gether. After that,

it is necessary to do a bit of cutting to make the 
remnants of two cartons fit into the spaces still 
present. (The bits to be filled in very nicely have 
a volume of just about 1.4 litres.) It is prudent to 
wash out all cartons really well before assem-
bling!

The draining rack on the draining board of the 
wash-up sink was salvaged from an old dish-
washer. It (and it’s still in use!) holds far more 
items than an ordinary domestic draining rack. 
The ‘spikes’ are ideal for test tubes. (The same 
old dishwasher also yielded a motor, a pump, 
neon indicators, switches, plastic tubing and a 
few other potentially-useful items.)

Soap Solution
Castile soap (or Lux flakes) is recommended, 
as this is quite soluble in water. Using a knife, 
scrape the bar of soap to produce a pile of soap 
flakes. Dissolve 7.5 g of these in a litre of distilled 
water. It takes several hours to fully dissolve and 
the ideal way to make up the solution is to put 
the mixture on a magnetic stirrer and let it run for 
six hours or so.
Note: Washing up liquid is not soap (it is a de-
tergent which is a different chemical) and cannot 
be used for the hardness in water experiment. 
Some detergents are marketed as ‘liquid soap’, 
even though they are detergents, so beware of 
labelling!

Hot glue gun
I didn’t have one of these until af-
ter I retired, but in retrospect, 
such would have been most 
useful. At various exhibitions 
and demonstrations in the ‘nine- t i e s ’ 
and later, teachers have so often advocated 

them for constructing and 
repairing equipment. Hot 
glue makes a strong bong 
between most surfaces and 
the glue has set hard after 
about two minutes

Plastic pneumatic 
troughs
Plastic bowls, such as those 
stocked by supermarkets 
and chain stores for growing 
bulbs in, make ideal troughs 
for lab-

Continued on page 47.
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At our ISTA AGM Paul Nugent and Máire Duffy present Seán with 
the award form the Science on Stage committee for his “High 

Impact” activity which he displayed at the 2019 SoS ferstival.

Congratulations to Seán Kelleher who received the 2019 Sci-
ence-on-Stage High Impact Award for his polydensity bottle 

demonstration which became a hit after that show. The award was 
announced during the 2022 Science on Stage conference. So once 
again a huge congratulations to Seán for such a a well deserved 
award, so many Science teachers and students impacted and in-
spired by Sean’s ideas. Details of the activity are given below (taken 
from the Irish SoS website www.scienceonstage.ie).

Background 
There are a number of versions of this demonstration available online, but 
the inspiration for this demonstration comes from the magazine Chemistry In 
Action (Issue 110, pp.30-31) 
Using two colourless liquids of differing density and craft beads of two differ-
ent densities an enclosed density model can be made that allows teachers to 
pose a variety of questions about relative densities. 

You will need…. 
 9 1 litre soft drinks bottle 9 400 cm3 of propan-1-ol (rubbing alcohol) 
 9 400 cm3 deionised/distilled water 9 100g sodium chloride (or kosher salt 

but not table salt) 
 9 100 Pony craft beads of a single colour (lower bead layer - acrylic) 
 9 100 Hama/Perler beads of a different single colour (upper bead layer - 

polyethene) 

Follow these steps: 
1. Place the propan-1-ol and deionised water into the empty bottle and 

shake until mixed. 
2. Add the 200 g of sodium chloride and shake until fully dissolved.  Upon 

settling it will be possible to observe a water alcohol layer sitting on a 
saltwater layer. 

3. Add both sets of beads; they will form two layers at the interface of the 
liquids. 

4. For students “Why are the plastic beads sitting I the middle and not float-

ing at the top?”, followed by  “If there are two layers of colourless 
liquids in this bottle does that help explain why the beads float 
the way they do?” 

5. If the bottle is now shaken the liquid slayers mix temporarily and 
the beads move quickly to the top and bottom of the bottle. 

6. For students: “Why did the beads shoot to the top and bottom 
after shaking? And why did they return to their start positions?” 

7. Within two minutes the layers separate out and the beads return 
to their original positions. 

So what happened? 
Water is a polar solvent so will accept propan-1-ol alcohol and sodium 
chloride as solutes forming solutions. But as sodium chloride is more 
ionic than propan-1-ol two liquid layers form. The alcohol layer retains 
some water. The Pony beads float in saltwater, so form the lower layer 
of beads. The Hama/Perler beads sink in the alcohol solution so form 
the upper bead layer. When shaken, an emulsion of the two liquids is 
formed, this has a density between the densities of the two liquid lay-
ers. The Pony beads sink to the bottom and the Hama/ Perler beads 
rise to the top. As the layers separate the beads move back to their 
initial positions, (see the table) 

What next? 
• This demonstration can be flexibly used at JC, TY or LC Physics 

levels 
• It can be set as a revision demonstration or extension exercise. 
• Solubilities and ionic strengths are topics in LC Chemistry that 

can be explored with this model also.

Science on Stage Award for 
Seán Kelleher
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SciFest 2022: Getting Back to Normal
Hugo Rowsome

2022 marks SciFest’s 17th year and sees 
the programme continue to flourish after the 
challenges presented by Covid-19.  Whilst SciFest 
has successfully facilitated the programme online 
over the past two years, there is no replacing the 
impact and the joy of an in-person celebration of 
STEM for the student. The easing of Covid-19 
restrictions means that, 
for the first time in nearly 
three years, SciFest@
College can be held in 
person. Furthermore, 
where possible and 
safe to do so SciFest 
School Liaison Officers 
have been visiting and 
judging at SciFest@
School fairs.
The final term is typically 
a busy time for SciFest 
and thankfully this year 
is no exception. Two 
SciFest award winners 
will be representing 
Ireland in America, 
two more in Berlin and 

SciFest STEM Champion 2021, Clare Reidy, Our Lady's Bower Secondary 
School, Athlone, Co. Westmeath with her teacher Julie-Anne Greaney. 

Winner of the Broadcom MASTERS Award 2021, Grace Ni Ifearnáin from Gaelcholáiste Chiarraí, 
Tralee, Co. Kerry with her teacher Tríona Uí Mhaolchatha.

two will be competing 
in the Hong Kong 
Global Youth Science 
and Technology Bowl 
2022. Clare Reidy, 
a sixth-year student 
from Our Lady's 
Bower Secondary 
School in Athlone, 
Co. Westmeath was 
named SciFest STEM 
Champion 2021 at 
the SciFest National 
Final 2021. Clare 
received the award for 
her innovative project 
which explored Cosmic 
Radiation Protection, 

investigating effective 
building materials for 

future exploration of Mars. Clare’s victory will 
now see her represent Ireland at the Regeneron 
International Science and Engineering Fair 
(ISEF) in Atlanta, Georgia, 8-13 May, and we 
wish her all the best. 
Another jet setting student is Grace Ní Ifearnáin 
from Gaelcholáiste Chiarraí, Tralee. Grace was 



SCIENCE - November 2022

39 www.ista.iewww.ista.ie

Students from Carrigallen Vocational School, Co. 
Leitrim smile with their SciFest@School second 

place rosettes. 

Caleb Kiely, Binh Hanratty from Coláiste Dún an 
Rí, Kingscourt, Co. Cavan winners of the ISTA 

Award at the SciFest National Final 2021.

Victoria's Marshmallow project. SciFest@School 2021/2022, 
Old Bawn Community School, Tallaght Dublin 24 

SciFest 2022 was successfully launched at the be-
ginning of February with the help of students from 

Sandymount Park ETSS. 

awarded the Broadcom MASTERS International 

Award 2021. This is the fourth successive year 
that SciFest has been invited to participate in 
the Broadcom MASTERS programme. Grace 
has won an all-expenses-paid trip, accompanied 
by her parent/guardian, to participate in the 
Broadcom MASTERS International Programme. 
Some 25 delegates representing 22 countries, 
regions, and territories are being invited to 

participate in the Broadcom MASTERS in 2022. 
It is a week-long programme and runs at the 
same time as Regeneron ISEF. The delegates 
participate together in specialized educational 
programmes, fun and engaging hands-on 
science and engineering activities, and also 
attend activities at Regeneron ISEF. 
Two more international travellers, Covid 
permitting, will be Niamh Carolan and Líle 
Hensey from Ursuline College Sligo. The girls, 
accompanied by their teacher, will visit the Long 
Night of Science in Berlin in June. The girls won 
this prize at the 2021 SciFest National Final for 
their project on the effects of electromagnetic 

radiation on brain activity. While in 
Berlin the party will take part in a 
special programme organised by the 
Irish Embassy, including the Long 
Night of Science.
We are thrilled to be back visiting 
SciFest@School fairs, where safe to do 
so. The SciFest@School programme 
has seen many new schools register 
for this year, with over 70 SciFest@
School fairs registered by the end 
of last term. SciFest@School fairs 
are an entirely flexible and tailorable 
concept. They can be held for as few 

or as many projects as suits the school 
and at any time that suits the school. 

This reveals SciFest@School’s arguably most 
important quality, accessibility. The diversity of 
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Clodagh Hynes and Tess Flynn, Tullamore College 
winners of the ISTA Award at SciFest@College 

2022, TUS Midlands. Also in the photograph is Dr 
Noreen Morris, SciFest@TUS Midlands, Sheila Porter, 
SciFest and Elaine Howlin, Tullamore College.

Judge Dr Sean Reidy, TUS Midlands talks to Aoife 
Lacey and Abbie Coolahan from Moate Communi-

ty School Co. Westmeath at SciFest@College 2022, 
TUS Midlands.

Award winners SciFest@School 2021/2022, St. Mary's C.B.S., Portlaoise, Co. Laois

approaches to SciFest@School fairs by different 
schools was incredible throughout the pandemic. 
Trying circumstances foster innovation, and it 
has not just been the students but the teachers 
also, who have been bringing forward bright 
ideas and novel methods.
On 6 April 2022, SciFest@College in TUS 
Midlands in Athlone marked the first in-person 
SciFest@College fair since 2019, and judging by 
the atmosphere on the day, everyone is excited 
to be back. Over 200 students from 12 second-
level schools across the midlands presented 
over 90 projects. Fairs like this, held in person 
reiterate the joy that can be found in science. 
Science as a pursuit is collaborative. Innovation 

is fostered by the collective sharing of ideas and 
experiences of different people from different 
backgrounds and communities. SciFest is a 
thriving community itself, made up of students, 
teachers, schools and partners at third-level, 
industry and Government. Whilst innovation can’t 
be curbed by separation and social distance, 
there is something special created when the sum 
of all the parts of SciFest are together. At its core, 
SciFest is a festival and celebration of STEM and 
it is fantastic to be back to share in the wonder 
of STEM innovation with students and teachers. 
The latest news and full details about SciFest 
and how to register for SciFest@School can be 
found on www.scifest.ie.

About the Author
Hugo Rowsome, SciFest Project Manager.
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Pioneers of Science Education 
#15 Rosalind Driver (1942-30/10/1997): 
  ‘The pupil as scientist’

Dr Peter E. Childs

Introduction
The Pupil as Scientist, 1983

One of the names which 
frequently occurs in 
science education when 
constructivism and 
pupil misconceptions 
are mentioned is that of 
Rosalind Driver, even after 
over 20 years since her 
death. She died relatively 
young in 1997, but left an 
indelible impression on 
science education. She 
spoke at the 3rd ChemEd-
Ireland conference in 1984 
on ‘Mixed-ability teaching 
in science’, an important 

topic then and now. I had heard of her work in listening 
to students’ ideas in her book  The Pupil as Scientist 
(Driver, 1983) and thought she would be a good speaker. 
She gave the Thomond Lecture in Science Education 
on ‘Students’ alternative frameworks and the learning 
of science’ (Driver, 1984). This was an open lecture 
on the Friday night and during the main conference on 
Saturday she also spoke on ‘Pupil’s skills and abilities in 
science’.  In PoSE #15 we will look at her contribution to 
science education. She wrote or contributed to several 
influential books, which can still be found in libraries 
and second-hand. The title of this article is taken from 
one of her books (figure above).
She died from cancer at the peak of her career, having 
recently moved from the University of Leeds to King’s 
College, London,  and several obituaries appeared at 
the time, including one by her ex-colleagues Jonathan 
Osborne, John Leach and Phil Scott. 
“Rosalind Driver was one of the pre-eminent figures in 
science education of her generation. She was a major 
presence on both the national and international stages, 
attracting interest and respect both from science 

education researchers and 
science teachers. Throughout 
her professional career 
she displayed an enduring 
passion for science education. 
She took very seriously the 
responsibility of seeking to 
improve our understanding of 
what is involved in teaching 
and learning science and, 
indeed, what might constitute 
an education in science.” 
(Osborne et al., 1997, p.1) 
This article includes recent 
appreciations of Rosalind’s work from John Leach and 
Jim Ryder, her former colleagues in Leeds.
Peter Fensham (P0SE #14) gave a lovely tribute to her 
in a book chapter in 2001.
“There are many persons in science education who 
have been influenced by Ros Driver’s published work 
which, for 25 years, contributed so much to defining 
the frontiers of our field. There will also be a number, 
like me, who had the good fortune to work with her 
in Leeds or elsewhere. Others, will be able to feel 
again, the pulse of walking with her and Geoff in those 
Yorkshire dales they loved so much, or, as we once did, 
on the moors of Derbyshire, ablaze with purple, despite 
a glowering sky. More still, will remember being with 
her at conferences and other professional meetings. 
In any of these ways of close encounters, we were all 
touched by her honesty, enthusiasm, warm humanity 
and amazing commitment 
to furthering science 
education.” (Fensham, 
2001)
The obituary by Osborne 
et al. (1997) available 
online gives  a very good 
summary of her life and 
work, one of a number 
of appreciations which 
appeared after her early 
death (See also Leach & 
Scott, 1998; Scott, 1998.)
The main features of her 
life are described here. 
She was brought up in 
Nottingham and attended 
Nottingham High School 

In this series in Science we are looking at some of the 
important pioneers of science education in the last 200 

years, and taken together the series provides an intro-
duction to some of the important themes and key peo-
ple in the development of science education. You can 
access back articles in previous issues of the journal 
available at www.ista.ie and also at www.cheminaction.
com .

Speaking at 
ChemEd-Ireland 

1984

Rosalind Driver 
(1941-1997)
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for Girls. She went on from there to study Physics at the 
University of Manchester, and after graduation taught 
science and physics for several years. During this time 
she met and married her husband Geoff. She then 
moved to the University of Illinois for a number of years, 
obtaining a PhD under the supervision of Jack Easley in 
1973. The thesis was a study of the cognitive behaviour 
of children and through interviews she investigated their 
thinking about science. This study was to form the basis 
of her life’s work and broke new ground. Returning to 
the UK she was appointed lecturer in Physics and 
Science Education at the University of Leeds in 1974. 
In 1977 she was made Senior Research Fellow, in 1986 
Reader in Science Education and in 1989 Professor of 
Science Education.
During her time in Leeds she was involved in a number 
of important projects. From 1979-82 she was Deputy 
Director of the Assessment of Performance Unit (APU). 
From 1982-89 Director of the Children’s Learning in 
Science project (CLISP), which led to the Children’s 
Learning in Science Research Group (1990-95), and 
from 1991-93 was involved in the research project 
on ‘The development of pupils’ understanding of the 
nature of science’. Along the way she published many 
important research papers and a number of influential 
books: The Pupil as Scientist (1983, Open University 
Press), Children’s Ideas in Science (1985, Open 
University Press, with E. Guesne and A. Tiberghian), 
Making Sense of Secondary Science (1994, Routledge, 
with A. Squires, P. Rushworth & V. Wood-Robinson); 
Young People’s Images of Science (1996, Open 
University Press, with J. Leach, R. Millar and P. Scott).
     
While at Leeds she was involved in organising 
the European Conference of Research in Science 
Education in 1995, which led to the founding of the 
European Science Education Research Association 
(ESERA). She was able to attend its first conference 

in 1997 in Rome. In 1995 she moved to King’s College. 
London as Professor of Science Education, succeeding 
Paul Black. Her work was recognised in 1997 by the 
recognition for Distinguished Service to Research 
in Science Education by the National Association for 
Research in Science Teaching (NARST). Just before 
her death she was about to initiate a project into 
argumentation, which has since become an important 
area of research.

Science education research
Rosalind Driver’s recommendations in 1984 at the 3rd 
ChemEd-Ireland conference in relation to mixed ability 
teaching, still have relevance today, 38 years later. 
Implications for science education (Driver, 1984, pp. 
23-25)
“.. studies of students’ ideas document more than the 
odd facts that children ‘get wrong’. They reflect major 
underlying differences in assumptions and ways of 
construing the world.
In this.. section.. I suggest a number of important 
implications that adopting a constructivist view of 
learning may have for curriculum, teaching and learning.
1. We may need to reconsider the assumptions wew 

currently make about where students start from in 
their thinking in science courses. At the moment 
we are making unwarranted assumptions about 
the ideas that students have and what we can 
therefore take for granted and build on in lessons 
(for example, ideas of conservation of matter or 
atmospheric pressure.)

2. The ideas students bring to a course will influence 
their activities; the observations they make, the 
interpretations they give and even the design of 
experiments they perform. This implies that there 
is a need to go beyond simplistic views of students 
learning from experience in designing science 
courses.

Some influential books in science education
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3. Experiences themselves are not enough to change 
students’ conceptions and we may need to consider 
a new range of pedagogical strategies to encourage 
conceptual change.

4. Such strategies may include such approaches as:
i. encouraging students to make their own ideas 

explicit;
ii. presenting them with events which challenge 

their ideas;
iii. encouraging the process of hypothesising and 

the generation of alternative interpretations or 
models;

iv. giving students opportunities to explore these 
alternatives in informal and unthreatening ways, 
particularly through small group discussion;

v. giving opportunities for students to use new 
ideas in a wide range of situations so that they 
can appreciate their utility.

5. A constructivist view of learning suggests that we 
may need to consider the content of a science 
curriculum from a more developmental view. Such 
as approach would recognise that students do not 
necessarily construct a ‘complete’ understanding of 
a conceptual area when they are first introduced 
to it; their thinking may change progressively 
towards a more sophisticated formal and coherent 
knowledge structure and they may have to ‘unlearn’ 
in order to continue to learn.

6. Lastly perhaps we need to look again at the 
conceptions which are useful for students. In 
introductory science courses, we are happy if 
students understand electric current in circuits in 
terms of fluid flow through pipes. Later, we suggest 
this conception is modified to become the drift 
of a cloud of charged particles through a lattice 
structure.

7. If we agree not accept a lower-level interpretation 
of say electrical flow in conductors, would we 
be willing to accept, for example, the notion of 
vacuums sucking or a caloric notion of heat? If the 
ideas students work for them, why change them?

8. The question I am raising then, particularly for 
the average student, is what level and type of 
conceptions is going to be useful to them not just 
in interpreting the experiences given in science 
lessons, but in terms of the activities they will be 
involved in and the decisions they will need to make 
in their adult life.”

Rosalind Driver published many important papers 
on her research, but she also wrote or contributed 
to several books listed above, still in print or widely 
available second-hand. She is mainly known for her 
work on applying constructivism to science learning 
and on students’ misconceptions.

Some quotes:
These extracts from Driver’s work give a flavour of her 
thinking and clarity in writing.

“If we wish children to develop an understanding of the 
conventional concepts and principles off science, more 
is required than merely providing practical experiences. 
The theoretical models and scientific conventions will 
not be ‘discovered’ by children through their practical 
work. They need to be presented. Guidance is then 
needed to help children assimilate  their practical 
experiences into what is possibly a new way of thinking 
for them.” (Driver, 1983, p. 9)

“If the orientation of science in general education is 
to help pupils develop a theoretical understanding 
which enables them to interpret and make sense of 
everyday experiences, to make pupils more ‘at home’  
in the natural and man-made world they inhabit, then 
this may mean reassessing  the science curriculum at 
two levels. It means selecting illustrative phenomena  
not simply because of the support they give to a 
theoretical idea, but because they are of practical use 
and everyday interest in their own right. It also means 
bringing the theoretical ideas within the compass of 
pupils’ understanding.”
(Driver, 1983, p. 80)

“There is an important argument that school science, 
if it is to contribute effectively to improved public 
understanding of science, must develop students’ 
understanding of the scientific enterprise itself, of the 
aims and purposes of scientific work, and of the nature 
of the knowledge it produces. Such an understanding, 
it is argued, is necessary for students to develop an 
appreciation of both the power and the limitations of 
scientific knowledge claims, an appreciation which is 
necessary for dealing appropriately with the products 
of science and technology as informed citizens who 
can participate fully in a modern democracy.”
(Driver et al., 1996, p. 1)

“Our contention is that, to provide adequate science 
education for young people, it is necessary to 
reconceptualize the practices of science teaching so as 
to portray scientific knowledge as socially constructed. 
This change of perspective has major implications for 
pedagogy, requiring discursive activities, especially 
argument, to be given greater prominence. Traditionally, 
in the UK (and other Anglo-Saxon countries), there has 
been considerable emphasis on practical, empirical work 
in science classes. Reconceptualizing the teaching of 
science in the light of a social constructivist perspective 
requires, among other matters, the reconsideration of 
the place of students’ experiments and investigations. 
Rather than portraying empirical work as constituting 
the basic procedural steps of scientific practice (the 
‘scientific method’), it should be value for the role it 
plays in providing evidence for knowledge claims.”  
(Driver et al., 2000, p. 289)
“Teaching science with children’s thinking in mind 
depends upon careful planning in which continuity of 
curriculum is designed for progression in pupils’ ideas.
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..
In designing a science curriculum, as in designing a 
lesson, it is important to have children’s starting points 
as well as intended science learning goals in mind. 
…
Teachers should not feel obliged to take explanations 
too far with younger pupils. The purpose of particular 
bits of teaching is to help pupils to take small steps 
towards a greater understanding.” (Driver et al., 1994, 
pp. 12-13)
“This perspective on learning suggests that it is 
important in teaching and curriculum development to 
consider and understand children’s own ideas as it is to 
give a clear presentation of the conventional scientific 
theories. After all, if a visitor phones you up explaining 
he has got lost on the way to your home, your first 
reaction would probably be to ask ‘Where are you now?’ 
You cannot start to give sensible directions without 
knowing where your visitor is starting from. Similarly, 
in teaching science it is important in designing teaching 
programmes to take into account both children’s own 
ideas and those of the scientific community.”
(Driver, 1994, p. 42)
“The more simplistic interpretations of the discovery 
approach to science suggest that we only need to give 
pupils the opportunity to explore events and phenomena 
at first hand and they will be able to induce the 
generalisations and principles themselves. The position 
suggested here is that children do make generalisations 
from their first-hand experiences, but these may not be 
the ones the teacher has in mind. Explanations do not 
spring clearly or uniquely from data.”
(Driver, 1994, p. 47)
“The slogan ‘I do and I understand’ is commonly used 
in support of practical work in science teaching. We 
have classrooms where activity plays a central part…. 
To what end? In many classrooms, I suspect, ‘I do and 
I am even more confused’.
This process of ‘making sense’ takes on even greater 
significance when considering children’s alternative 
frameworks. Not only do children have to comprehend 
the new model or principle being presented to them, 
but they have to make the intellectual leap of possibly 
abandoning an alternative framework which until that 
time had worked well for them.
To use the language of philosophy of science, children 
sometimes need to undergo paradigm shifts in their 
thinking. Max Planck suggested that new theories do 
not convert people, it is just that old men die. If scientists 
have this difficulty in reformulating their conceptions of 
the world, is it a wonder that children sometimes have 
a struggle to do so?”
(Driver, 1994, p. 48)

Constructivism
Rosalind Driver and her co-workers were pioneers 
in developing the ideas of constructivism applied to 
students’ learning of science. Rosalind Driver and 
Beverley Bell gave a short summary of constructivism in 

relation to student learning (Driver & Bell, 1986, pp. 353-
354).
“Learning outcomes depend not only on the learning 
environment, but also on the knowledge of the learner.
Learning involves the construction of meaning. Meanings 
constructed by students from what they see or hear may 
not be those intended. Construction of a meaning is 
influenced to a large extent by existing knowledge.
The construction of meaning is a continuous and active 
process.
Learners have the final responsibility for their learning.
There are patterns in the types of meanings students 
construct due to shared experiences with the physical 
world and through natural language.”
These ideas are now commonplace thanks to Driver’s 
research work in books and courses on science education, 
although constructivism has come under criticism.
Misconceptions/alternative conceptions
An overlapping area where Rosalind Driver did important 
work and initiated a field of research was into children’s 
ideas, uncovering their misconceptions or alternative 
conceptions. As science teachers we want to promote 
understanding rather than just memorisation of facts, but 
we underestimate the challenge this brings to teaching.
“However, this transition to teaching toward deep 
conceptual understanding often sounds deceptively 
simple, when in reality it presents a host of significant 
challenges both in theory and in practice. Most 
importantly, few if any students come to the subject of 
biology in college, high school, or even middle-school 
classrooms without significant prior knowledge of 
the subject. It is no surprise, then, that students can 
never be considered blank slates, beginning with zero 
knowledge, awaiting the receipt of current scientific 
understanding. Yet, there is often little time invested 
by instructors in finding out in depth what students 
already know and, more specifically, what they do not 
know, what they are confused about, and how their 
preconceptions about the world do or do not fit with 
new information they are attempting to learn.” (Tanner 
& Allen, 2005, p. 112)
Tanner and Allen give credit to Rosalind Driver for opening 
up this fertile area of research.
“A key strategy for gaining insight into the nature of 
understanding and how to facilitate conceptual change 
in a classroom is to investigate just the opposite, the 
nature of misunderstanding. Research pioneered 
almost 30 years ago by the late educational researcher 
Rosalind Driver laid the groundwork for literally 
hundreds of studies on students’ understanding and 
lack of understanding of major concepts in many 
scientific disciplines. In her methodological approach to 
studying misunderstanding, Driver and her colleagues’ 
key insight was to look in detail at individual students’ 
explanations of scientific phenomena through in-
depth interviews in which the students’ ideas could 
be probed and prodded much more extensively than 
any paper–pencil assessment ever could. Through this 
approach using detailed student inter-views, Driver 
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revealed student conceptions that were surprising to 
most experts in the sciences, including conceptions 
about the essence of living things; the movement of the 
earth in space; the nature of light, water, and air; the 
relationship between heat and temperature; and the 
processes of chemical change, to name but a few.”
(Tanner & Allan, 2005, p. 113)

“Rosalind Driver made a huge contribution to the 
field of understanding student misconceptions in 
science. She believed students construct their 
understanding of the world through their observations 
and interactions with their peers, creating a coherent 
set of ‘alternative conceptions’ based on common 
sense, but wrong, logic.
Driver recognised that students need teacher guidance 
if they are to make sense of the world. Students are 
unlikely to give up their alternative conceptions easily, 
so lessons must be carefully designed to help them 
make this leap; those who champion discovery-based 
learning beware! Students need opportunities to 
make their current thinking visible, be presented with 
alternative ideas, and should be given time to assimilate 
these into their thinking.
Driver proposed that a number of issues make it difficult 
for students to discover meaning for themselves.
• Students are unclear about what to focus on. For 

example, they may focus on the magnetic stirrer 
when the intended outcome was to focus on the 
solution inside the beaker

• Students hold preconceptions about what they will 
see, such as expecting smoke to move randomly 
in air

• Students are unclear of the meaning of scientific 
conventions. For example, an arrow can refer to a 
force in physics, moving from reactants to products 
in chemistry or energy transfer in biology”

Misconceptions and conceptual change in science 
education | the science teacher

Personal appreciations and evaluations
“Her [PhD] thesis presented an argument that was 
radical at the time. Students' everyday knowledge 
of natural phenomena was viewed as a coherent 
framework of ideas, based on a commonsense 
interpretation of their experience in living in the world, 
rather than as 'misunderstandings' or 'mistakes'. These 
arguments, published in an article in Studies in Science 
Education in 1978, were to offer a new language for the 
description of children's thinking. No longer were their 
ideas 'naive notions' but rather 'alternative frameworks' 
or 'interpretative models'. Furthermore, she argued 
against the dominance of the Piagetian stage theory 
of development. Together with Easley [her supervisor], 
she proposed that children's cognitive development may 
be more like a series of Kuhnian paradigm shifts, with 
new ideas about a phenomenon replacing older ones. 
She argued that children's learning was dependent 
upon their existing ideas about phenomena, rather than 

limited by their developmental stage. Through this work, 
Rosalind Driver became one of the main progenitors 
of the constructivist movement that was to dominate 
science education throughout the 1980s and into the 
1990s.” (Osborne et al., 1997)

Professor Jim Ryder
Department of Education, University of Leeds, Leeds
J.Ryder@education.leeds.ac.uk
“I worked with Ros whilst she was at Leeds and I had 
just started – so for a few years. She then moved on 
to Kings. Since then my research focus moved more 
towards curriculum and education policy rather than 
teaching/learning in the classroom. I think the best 
area I can comment on is how she was to work with 
as an early career researcher – as I was just starting 
my academic career when Ros was at Leeds. So, I’ve 
drafted a few lines on this below. I hope these are of 
some help – feel free to use or not. 
I worked with Rosalind Driver during my first few years 
as an education researcher. She was an inspiring 
person to work with. She set high standards of 
intellectual activity but could also give clear guidance 
on achievable steps that an early career researcher 
should take to develop. I particularly recall her emphasis 
an engaging with original research texts by seminal 
education researchers (rather than relying on accounts 
given by others). Despite a busy schedule she was 
willing to spend time discussing fundamental concepts 
of the discipline with an early career researcher. She 
was also a great leader within a team – organised, 
demanding, informed, thoughtful, respected, a good 
listener and a great teacher.”
 
Rosalind Driver’s legacy in science education
John Leach, Leeds Trinity University, UK
J. Leach@leedstrinity.ac.uk
“It is now a quarter of a century since Rosalind Driver’s 
death, yet the impact of her research and curriculum 
development lives on. This is evident from the continued 
citation in contemporary academic articles of her key 
publications, showing that they are judged as seminal 
rather than out-of-date. For most of us, this will not be 
the case.
I have been asked to reflect briefly on Ros Driver’s 
legacy, and offer the following 3 points:
1. Although there are differing views on how, it is now 
generally accepted that student is active in learning and 
that teaching needs to take account of this. It is also 
generally taken for granted that some scientific content 
is hard to learn due to students’ previous exposure to 
the behaviour of, and common explanations for, the 
behaviour of the material world. Teaching therefore 
needs to take account of this prior knowledge (variously 
labelled – quite imprecisely – as ‘misconceptions’/‘prior 
conceptions’/ ‘students’ conceptions’/ ‘pre-instructional 
knowledge’). Although there were a few other pioneers 
at the time, Rosalind Driver is generally known in the 
English-speaking world as the person who moved 
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understanding of science learning away from age-
related ideas (often attributed to Piaget) to subject-
specific ideas: the challenges of learning Newtonian 
mechanics are not the same as the challenges in 
learning evolutionary theory. Ros and her co-workers 
undertook several empirical studies of how learners 
explained phenomena and events in the material world 
in their own terms, before or after teaching, along with a 
growing number of researchers around the world.
2. A few teaching activities now feature in schemes of 
work around the world that were developed to address 
learners’ previously unknown difficulties by Ros, her 
research group, and science teachers in the Leeds area 
(including me in a former life). These are not generally 
attributed, which is the true measure of their impact on 
science education.
3. In the later stages of her career, Ros moved her 
attention onto the curriculum, addressing the question 
‘Why teach science to all pupils to the age of 16?’. With 
Robin Millar she obtained funding to host a seminar 
series bringing together academics, teachers, school 
inspectors, and the government agency responsible 
for the school curriculum, to address this question. The 
products of the seminar series were published after 
her death in the seminal report ‘Beyond 2000: science 
education for the future’. (Millar & Osborne, 1999) It 
argued that school science should reflect the future 
needs of pupils as citizens, as well as providing a firm 
foundation for the much smaller number who would 
carry on with their studies of science. This, in turn, led 
to curriculum development in England and elsewhere 
that still has echoes in the inclusion of content about 
how science works and socio-scientific issues in the 
curriculum.
I had the privilege of working for and with Ros during 
my early career in academia. After all these years I still 
hear her voice asking challenging questions about my 
work (more in management rather than research these 
days). I suspect that I am not alone in being gifted this 
personal legacy amongst those who knew her well.
”
Conclusion: Rosalind Driver’s legacy
Rosalind Driver’s work is still frequently cited in books 
and articles on science education, which is an indication 
of its lasting importance, especially in the areas of 
constructivism and alternative conceptions. Peter 
Fensham gave the Rosalind Driver Memorial Lecture 
to the 2nd ESERA conference in Kiel in 1999 (Fensham, 
2000). In a later comment Fensham said:
“Driver’s work established a new field of educational 
research that has been important since its inception, 
influencing both traditional educational researchers 
and scientists-cum-discipline-based science education 
researchers.” (Fensham, 2004).
In 2007 King’s College, London, the last place that 
she worked, announced the setting up of a £1 million 
endowment fund by her husband Geoff Driver, The 
Rosalind Driver Memorial Fund, to support advanced 
research in science education. This fund is still in 

operation and to date 23 scholars have benefited from 
its support. ( Scholarships in CRESTEM | School of 
Education, Communication & Society | King’s College 
London (kcl.ac.uk).)
A recent article by David Gooblar (Gooblar, 2018) on 
‘The benefits of doing it wrong’ gave a lot of credit to 
Rosalind’s work.
“In the early 1970s, Rosalind Driver, then a graduate 
student in education at the University of Illinois, had 
a peculiar notion. To understand how children learn 
important scientific concepts, she argued, we first 
need to grasp how they see the world before they start 
school. Children do not come into their first science 
classrooms as blank slates, with no sense of the natural 
world or of the way objects move in space. Talking with 
children, Driver showed, often revealed that they had 
quite fully developed (if incorrect) ideas about scientific 
phenomena.
Her crucial — and radical — insight was that learning is 
dependent on preconceptions. We learn by revising our 
understanding of things.”
….
“By patiently interviewing students about the way 
they saw the world, Driver provided the first detailed 
information not just about where students tended to 
go “wrong” but how. She established a new area of 
research in science education, laying the groundwork 
for a great many studies of how students understand 
important concepts. Reflecting in 1989 on the progress 
of such studies, Driver, who died in 1997, noted that 
they illuminated “problems of communication and 
understanding that exist at the heart of the job of 
teaching.”
Rosalind Driver was active to the end and was involved 
in initiating the influential report ‘Beyond 2000’ from 
the Nuffield Foundation. “The original proposal and 
initiative for the report came from the late Professor 
Rosalind Driver and Dr Jonathan Osborne of King’s 
College London. Rosalind Driver had a passion for 
science and science education, and an abiding concern 
for improving the nature and quality of the science 
education that we offer our young people. It is to be 
hoped that this report is a fitting contribution to that 
vision, energy and commitment which was the hallmark 
of her work.” (Millar & Osborne, 1998)
Perhaps her main contribution to science education was 
the recognition that it is important to listen to students 
in order to find out what they believe about science and 
how they think about natural phenomena. Questioning 
and discussion are essential for finding out students’ 
alternative conceptions and helping them to adopt 
scientific explanations. Such research is personal, 
descriptive and qualitative but it opened up profitable 
areas of work, which are still active today. 
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oratory use. A size which seems to be wide-
ly available has a diameter of 25 cm and has 
slightly tapering sides. Advantages of these 
are (i) lightness, (ii) can be stacked, (iii) almost 
unbreakable, (iv) inexpensive, and (v) easy to 
clean. Other domestic plastic items can be put to 
good use in the laboratory. Plastic spoons make 
suitable spatulas; measuring jugs are invaluable; 
dishes and bowls of various sizes are useful for 
dispensing

chemicals rather than leaving out the stock bot-
tle, plastic beakers, cups and bottles have vari-
ous uses;

sieves and strainers can be used for grading sol-
id material, and a draining rack serves its normal 
purpose.

Prevention of items going ‘missing’

Some items used for class practicals, for example 
magnets, lenses, syringes, plotting compasses, 
can have a habit of ‘disappearing ’ . To prevent 
this happening, my method was to store such 
items in boxes divided into twelve numbered 
compartments for storing the twelve numbered 
items for the twelve working groups of pupils. Af-
ter the return of items after an experiment, gaps 
in the storage box showed missing items and 
from the ‘Who Works Where’ chart, the culprits 
were immediately identified. Using this system, 
I think I lost only two items of apparatus over an 
almost 40 year period. (The ‘Who Works Where’ 
chart was compiled in September of each year. It 
listed, for each of the twelve working benches in 
the lab, those pupils in each of my classes, who 
did their experiments there.) 

Continued from page 36.
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Clues Across 

 1. Direction-finding instrument 
for drawing circles (7) 

 5. Think deeply on what mirrors 
do (7) 

 9. Copper iodide (3) 

10. Sugary fluid secreted by 
flowers (6) 

11. Membranous sac in animals 
(7) 

12. Symbol used for resistivity and 
density (3) 

13. Sipe too for a type of atom (7) 

14. A mountain pass in ecology (3) 

15. Volume for a tiler (5) 

17. Convert a.c to d.c. (7) 

18. Henry, after whom the famous 
laboratory in Cambridge is 
named (9) 

20. A form of calcium carbonate 
within the soft tissue of a 
living shelled mollusc (5) 

21. A female sheep in a brewery (3) 

22. Albert, who a is relative! (8) 

28. The scientists to whom the 
structure of DNA is attributed 
(5,3,5) 

31. A Group 3 element in sugar (2) 

32. Pressure unit (3) 

 

 

 

 

34. Naturally-occurring magnetic 
material (9) 

35. It results from a Vitamin C 
deficiency (6) 

 

Clues Down 

 1. It was devised by Anders 
Celsius (10,5) 

 2. Use cosmic pore to view very 
small objects (10) 

 3. Relating to bodily structure 
(10) 

 4. The first transition element in 
science (2) 

 5. A vitamin of the B complex 
that is essential for metabolic 
energy production (10) 

 6. Benjamin, the great American 
inventor (8) 

 7. A small whirlpool or an 
induced current (4) 

 8. Reptile of the order Chelonii or 
Testudines (6) 

12. Convert waste into reusable 
material (7) 

16. Sticky flammable organic 
substance, exuded by some 
trees and other plants (5) 

19. Ode to the female deer (3) 

22. Essential element for the 
thyroid hormones (6) 

24. Waste product from the 
refining of metals (4) 

25. Line on a map connecting 
places of equal atmospheric 
pressure (6) 

26. Pointed metal pin with a raised 
helical thread (5) 

27. Succulent plants with thick 
fleshy stem and spines (5) 

29. White soft mineral with 
!greasy"#feel, consisting of 
magnesium hydroxyl silicate 
(4) 

30. The other element in 
vanadium (2) 

33. A optical line for a fish! (3) 

SCIENCE CROSSWORD 92 

Winner - March 22
Well done to, Helen Murray, whose 
name was first out from the correct 
entries received by the closing 
deadline. Helen’s correct solution to 
crossword No. 91 is given below. 

Crossword
Randal Henly

snjnfogarty@gmail.com

I will go a bit further and 
throw in my own views. 

Firstly I believe  there is 
a risk that a subject that is 
linked to a political idea/
group can be used to 
promote certain views and 
solutions to the exclusion 
of others. While the goals 
of sustainability and the 
issue of climate change 
are hugely important 
I do think the role of 
education is to educate, 
ie provide the knowledge 
and skills so students 
can make their own mind 
up regarding the political 
decisions that have to 
be made. For example 
as a physics teacher I 
would be pointing out 
that nuclear power is an 
option that we need to be 
looking at seriously again, 
would that even appear in 

this new subject. We have 
seen religious control in 
Irish schools previously 
and while it may have 
been well intended it 
was however totally 
dedicated to promoting 
(understandably) its own 
view. Should vested 
interest groups get 
involved in this subject 
then there is a serious 
risk of a very one sided 
education attempting to 
control our future and 
turn out lots of ‘Grettas”.

Secondly there seems 
to be a proliferation of 
subjects at the moment 
and these are having 
negative effects on 
some existing subjects, 
including science 
subjects. Is there a real 
need for Environmental 
Science as a separate 
subject or should it be 

a part of the updated 
syllabi for the current 
subjects. In physics the 
skills associated with 
heat, energy, nuclear 
power, solar power etc 
etc are already there and 
in chemistry there is the 
whole area of plastics 
and no doubt alternative 
energy sources could 
be included. So is it 
better at second level at 
least to keep the options 
more broadly focused 
and let the students 
specialise in college once 
the fundamentals are 
understood. Anyway, let 
me know your opinions 
and I’ll share them here 
with our members to get 
the conversation going.

Continued from page 1.
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We are available to help your school offer an enhanced experience of Physics to all 
students. Increased uptake of Physics and better outcomes for those who choose physics 

are key objectives of IOP School Support for Physics 
 

We strongly recommend a holistic approach whereby all teachers of physics  
(Junior cycle, and Senior cycle) engage with “IOP School Support for Physics”. 

However, if it is your wish to work with either cohort separately, we can arrange this also. 
 
 

 
 

There are no complicated applications forms to complete,  
simply email us at education-ireland@iop.org  

to request school support for physics and tell us of any priority areas you have identified. 
School Support for Physics is provided free by the IOP. 

 
To request further information about what we offer,  

email  education-ireland@iop.org 
 

or visit   https://www.iop.org/ 
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PASCO' s aw ard-w inning, Wireless Sensors ut ilise Bluetooth Low  Energy and 
effort lessly sync w ith Macs and PCs, smartphones, tablets, and Chromebooks to 
display live, interact ive data. They consume minimal pow er, enabling their 
batteries to last throughout days or w eeks of consecutive class t ime use. These 
pow erful sensors provide students w ith an immersive and engaging method for 
collect ing and analysing data w ithout requiring an interface or w ires.

Contact Lennox for further information on 01-460 7600 or schools@lennox.ie


