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Cover picture: Ancient sand ripples on a mountain top!
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On Ireland's highest mountain Carrauntoohil, Co. Kerry, ancient sand ripples canbe g

B

found. They are, however, not along the usual walkers' route.

Also to be found there are examples of what is known as Lusitanian Flora such as St
Patrick’s Cabbage and the insect-eating Large-flowered Butterwort.

Thanks to Michael Maunsell for the photograph and the accompanying article on
page 21.
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Chairperson’s Report

Stephanie Leonard

ear Colleague,

I hope that you had an enjoyable and restful

summer and that your return to school has
gone well. [ would also like to congratulate you
and all of your students on their Junior Certificate
and Leaving Certificate Results.

ISTA Courses

During the summer, the ISTA contacted the Teaching Council
regarding accreditation of ISTA courses. In September, the
ISTA participated in a forum with the Teaching Council

on this matter. The Teaching Council are now seeking

further consultation from teachers on Cosan: The National
Framework for Teachers’ Learning (CPD). There is an online
questionnaire available on the Teaching Council website

and there are also workshops being organised in Education
Centres around the country. All details of these are available
on the Teaching Council website.

Junior Certificate Science

The Junior Science Subject Specification is still not available
on the NCCA website. It is currently proposed that it will

be introduced for first year students in September 2016. The
NCCA have set up a working group of 8-10 teachers who
will be working on continuous assessment classroom tasks
with students in their schools. The ISTA will keep members
informed of any progress in relation to this.

Health and Safety

The ISTA are currently working with the Health and Safety
Authority (HSA) on developing Health and Safety resources
for Science teachers. We would like to hear from members
on what aspects of Health and Safety are the main issues of
concern for teachers and I invite members to email any ideas
or thoughts on the matter.

Local Branches

Local branches are again very busy organising events for
the coming year. Many branches have held reviews of the
2015 marking schemes. All branch events are advertised on
the website and I would encourage all members to regularly
check the website for updates. I would also like to thank all
members of local organising committees for their hard work
in organising events.
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Science Week

Science week will take place from the 8th — 15th November.
There will be many events organised by local branches around
the country so we advise you to continuously check the
website for details. Details of many events can also be found
on www.science.ie. The ISTA Senior Science Quiz regional
round will take place on the 12th November. This is a hugely
popular event and I would like to thank all involved in the
organisation of it.

ISTA AGM Limerick

The 2016 AGM will take place in LIT from the 8th — 9th
April. We wish the organising committee the very best of

luck and offer any support that is needed. There are many
notable speakers and workshops on offer and it will surely be
a weekend not to be missed. More details will be posted on the
website soon.

Website

It is not possible to list all of the items that are on the website
at the moment. There are a wide range of competitions
including ReelLIFE Science and the Zero Robotics
Competition organised by MIT. There is also information on
upcoming conferences and CPD opportunities for teachers.

Membership

I urge you to promote membership of the ISTA among your
staff. The benefits of joining are immeasurable, particularly for
newly qualified teachers. The local branches provide a network
for discussion and the CPD opportunities are a great benefit.
Many schools are now also allowing attendance at ISTA events
for Croke Park hours.

Finally, I would like to wish you and your students well
for the coming year. Please ensure to stay in touch with the
Association through the website.

Stephanie Leonard,
Chairman ISTA

Stephanie teaches Biology and Chemistry in the Intermediate
School, Killorglin



Dates for Diary

City of Physics

Monday 26th October —
Thursday 19thNovember
www.cityofphysics.ie

SciFest 2014: National
Final. Friday 6th
November Marino
Conference Centre.
www.scifest.ie

Science Week Ireland:
“Science Week 2.0:
Design Your Future”
8th — 15th November
wWWwWw.science.ie

RSC: Water: A global
experiment with
hydrogels Tuesday 10th
November www.ista.ie

ISTA Annual Senior
Science Quiz Thur. 12th
Nov. 7.30pm nationwide.
The Final will be held
in TCD on Sat. 21st Nov.
www.ista.ie

RDS STEM Learning
National Conference for
Primary School Teachers
Sat. 14th Nov. RDS
www.rds.ie/stemlearning

Institute of Biology
FREE talks in the
Botanic Gardens

The Value of Pollinators
Friday 13th Nov. 8pm

Canine Genetics Friday
20th November 8pm
www.ibioli.net

I’m a Scientist & I’m
an Engineer — get me
out of here: 9th — 20th
November
http://imascientist.ie and
http://imanengineer.ie

Dublin Web Summit 3rd-
5th Nov. (sold out!) RDS
www.websummit.net

Galway Science &
Technology Festival
Monday 9th — Sunday
22nd November www.
galwayscience.ie

Galileo Teacher Training
Programme: astronomy
and science workshop in
European Space Research
& Technology Centre
Netherlands 23rd - 27th
November

BT Young Scientist &
Technology Exhibition
6th — 9th January 2016
RDS
www.btyoungscientist.ie

ASE-UK Annual
Conference 6th — 9th
January 2016 University
of Birmingham. Practical
Inspiration Across
Science Teaching &
Learning

ISTA Annual Conference
April 8th-9th 2016
Limerick Institute of
Technology www.ista.ie

ICASE World STE
Conference Turkey
on Nov. Ist—5th 2016
www.icase2016.org

PDST: Biology, Physics,
Chemistry & Ag Science
teams are on the road with
Resource Workshops in
October and November.
www.ista.ie

ISTA Corporate
Members

1 ==
5f| -

0y

LENNOX EIRGRID

PASCO

Peor

A
sea] Eh ety AUTHORITY

( ENGAGE
EDUCATION

CASTEL DUNIDALK
CITE ot T
e
g
5 ‘J AMBER
B Services
Limited

education

1 | . ] : )
]/ - 0 NUI Galway
'J [' Vernier OE Gaillimh

MEASURE AMALYZE. LEARM.™

www.ista.ie



Japanese Knotweed — an
unwelcome invasive species

Conor O’Brien

ou may not have to go very far in many
—1 locations in Ireland to see one of the world’s

most troublesome invasive plant. Japanese
Knotweed (Fallopia Japonica) is widely dispersed
throughout Ireland and is especially commonly
seen in many parts of Cork and Kerry. It is known
as an Alien Invasive Species meaning that it is not
a native plant and the invasive label means that it
grows in an uncontrolled fashion without any native
competition. Invasive species have been introduced
by human intervention and the unstoppable nature of
some invasives means that they can threaten native
biodiversity causing a lot of environmental harm by
displacing native species.

Japanese Knotweed evolved on the higher slopes of volcanoes
in Japan where the harsh conditions forced the plant to develop
deep roots and be resistant to adverse conditions to survive and
ultimately thrive.

It was brought to Holland as an exotic plant and won a gold
medal at Utrecht as the most interesting ornamental plant
of the year in 1847. It soon became a much sought after
ornamental plant for the unsuspecting Victorian gardens in
stately homes throughout Britain and Ireland.

Knotweed has never spread by pollination in Europe - there are
no seeds produced to be dispersed by the wind. This is because
all plants on these shores are female plants sharing the same
DNA as the first plant imported to Holland. It spreads however
by vegetative regeneration from small pieces which quickly
grow into whole new plants. It has been shown that a snippet
of root or rhizome as small as 0.7g or a piece of vegetation as
small as 0.1g will produce viable plants. Thus Japanese

MR ke
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Knotweed should not be cut as a control measure, in fact
colloquially most of the recent spread along roadways is
probably due to indiscriminate hedge and road verge cutting
and also when earthen banks are constructed at the roadside
using soil or spoil infested with the plant. Knotweed is almost
impossible to compost and it is reported in the UK that local
council composting units have contributed to the spread in
Britain.

Knotweed is very hard to kill as the roots go 3 metres deep
and form a radius of 7 metres around each individual plant.
The complex root system is said to have been used by Railway
Companies in the UK in the past to stabilise embankments -
interestingly large stands of knotweed can be spotted along
many stretches of railway throughout Ireland.

In spring knotweed sends dark, reddish-purple coloured shoots
which develop into light green stalks. The stalks quickly grow
to 2-3 m over the summer months producing delicate white
flowers which hang in clusters from the stalks. The dense
canopy of shovel shaped leaves prevents sunlight penetrating
and totally obliterates the native plants beneath thus reducing
biodiversity. By early autumn the leaves disappear leaving bare
woody stalks which eventually topple over. New stalks spring
up between the dead ones early the following spring.

There are four main methods of control which have been used

1. Bury and cover — impractical given in place infrastructure
and required budget
2. Foliar Spray — effective, Glyphosphate (such as Roundup

Biactive®) is the preferred systemic herbicide but takes
several seasons

3. Stem Injection — very effective, requires specialist injector
gun, safe but labour intensive

4. Cut and pour — very effective, but labour intensive:
problem with cut stems disposal




It is widely accepted that Glyphosphate herbicides are the
most effective especially if administered in September/October
when the plant is retrenching to the root system with the onset
of the first frost.
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N-(phosphonomethyl)glycine (Active Ingredient of Roundup)

My interest in knotweed elimination arose from my
community involvement as Chairman of Glounthaune Tidy
Towns. Glounthaune is a small village 10km to the west of
Cork City and has had a long history of active community
engagement - it has Community Association with a large Meals
on Wheels operation, Glounthaune was a Cork Co. Council
nominee in the national Pride of Place 2014 competition, and
has an active Tidy Towns committee for many years.

Glounthaune Tidy Towns carried out a detailed survey of
Japanese Knotweed in October 2014 covering a distance of
6km along the old N25 route (which also tracks the Cobh-
Midleton railway line) and found 76 individual ‘stands’ of
knotweed with an estimated 150,000 individual stems covering
almost 1 hectare in total. They also carried out trials using the
stem injection technique early in October 2014 (instead of the
more usual spraying) on four stands. This involves injecting
herbicide into the hollow stem near ground level. This resulted
in almost 100% effectiveness when inspected this year.

Support was then sought from Cork Co. Council HQ but
they diverted the approach to the Cobh Municipal District,
which includes Glounthaune. Financial support in the form
of a Community Contract (under an Amenity Grants Scheme)
was received in May 2015. Supported by additional local
fundraising, Glounthaune Tidy Towns embarked on an
eradication programme in July, with an emphasis on stem
injecting but using herbicide spraying where conditions
prevented stem injection (e.g. accessibility difficulties, plants
not developed enough to stem inject).

A number of the Tidy Towns committee attended two Alien
Invasive Species seminars/workshops one sponsored by IRD
Duhallow, the other by SECAD Midleton (South East Cork
Area Development). This enabled three teams of two to be

Stem Injection ‘Gun”
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News & Views

Mary Mullaghy

Honorary doctorate for Sr
Mercedes Desmond

Congratulations to Sr Mercedes
Desmond, one of the pioneers of
science education in Ireland and

a founding member of ISTA, who
received an honorary doctorate from
UCC.

See page
A Global B
Experiment ROYAL SOCIETY

Thousands of students

all over the world are
expected to take part in

the Royal Society of
Chemistry (RSC) 2015
global experiment. This
year the theme is “Water:
a global experiment with
hydrogels.” Students are
invited to explore the effects
that hydrogels (a man-made
product) have on the water
cycle before sharing their
results with other classes
across the globe. http://
www.waterexplorer.ie/
ireland

OF CHEMISTRY

WATER

A global experiment
with hydrogets

trained locally in the stem injection technique, 4 were local
college student volunteers, supplemented by two TUS workers
under the auspices of SECAD.

During the second half of August 2015, the teams have
completed 7 days of stem injecting using two different

stem injecting proprietary systems. Approximately 20,000
individual plants (stems) have been treated using the Roundup
Biactive. Late August/September is the optimal time for stem
injecting as the plant retreats into the complex root system

for the winter. At this time of the year the plant draws down
the last of the nutrients from the leaves for overwintering and
this reversion can be used as a vehicle to transport the injected
herbicide deep into the root system. The stem injection was
supplemented by selectively spraying relatively inaccessible
stands especially those adjacent to the railway on steep
embankments or in dangerous roadside locations.

By mid September there were encouraging visible signs that
the knotweed was retreating - it will take a number of follow
up campaigns over the next two years to totally eliminate it.

Conor O’Brien BSc PhD
President ISTA

www.ista.ie



STEM Learning Conference

A STEM Learning Conference will
take place on Saturday 14th
November 9.30am - 3.30

pm in RDS. It will focus on
creative approaches to Primary
School Science. Participants will
explore new ways to bring science
and maths into children’s everyday lives through a series of

hands-on workshops and networking sessions.

The Teaching Council

The Teaching Council

The Teaching Council have a
Draft National Framework for
Teacher’s Learning called Cosan.
As part of the second phase of
consultation on the development of a national framework for
teachers’ learning, they are inviting teachers and all partners in
education, to provide feedback on the draft framework.
www.teachingcouncil.ie

Institute of Biology of Ire-
land public lectures

The talks will be held in the Botanic
Gardens. For details see
www.ibioli.net/events.html

or www.ista.ie/news/institute-
biology-ireland-2
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Frontiers of Physics 2015

The Annual IoP Ireland Conference took
place on Saturday 19th September in

the School of Physics in NUI Galway. A
full day of lectures, demonstrations, and
workshops, resources and networking
for all teachers of physics including
Junior Science Teachers. The keynote
presentation will be delivered by the
eminent physicist and author Prof. Frank
Close OBE, FinstP, Exeter College,
University of Oxford. Pictured here with
Sheila Gilheany from IoP. www.iopireland.org

Féilte

The annual Festival of Education in
Learning and Teaching Excellence, is a
celebration of innovation in teaching. The
theme of this year’s event was “Sharing
Teaching — Connecting Learning” and
took place on the first Saturday in October.

City of Physics

Everything, from the atomic to the cosmic, is converging
in Dublin this November.
After the success of DART

of Physics last year Dr Shane
Bergin TCD and Dr Aoibhinn
Ni Shuilleabhdin UCD head
up a team of enthusiastic
physicists to bring the wonder
of physics to the public.
www.cityofphysics.com
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Apps4gaps

Apps4Gaps is an all-Ireland competition aimed at

_—

encouraging young people to
provide concepts and create
applications utilising Open Data
freely available. The Alice Per-
ry Medal will be awarded to the
best working app. Prizes for best
apps: st. €1500,

2nd. €1000 and 3rd. €500. See
http://apps4gaps.ie/

ESA/GTTP Teacher Train-
ing Workshop 2015

The sixth ESA/GTTP Teacher
Training Workshop will be held at
the European Space Research and
Technology Centre (ESTEC) in
Noordwijk, the Netherlands, 23rd —
27th November 2015.

GALILEO

Smart Futures Teacher Training Program
Smart Futures, the Government-Industry programme
promoting science, technology, engineering and maths
(STEM) careers to secondary school students in Ireland has
redeveloped its website and
launched a brand new online
booking system for secondary
schools to requests free career
talks.

www.smartfutures.ie

SMART
FUTURES

Exploring STEM Careers

www.SmartFutures.ie

Naughton Scholar-
ships

The prestigious Naughton Foundation
Scholarships have been announced.

From 600 entries 29 students from 24

counties were the lucky recipients. Next

year it is hoped that students from all 26 -
counties will receive the very generous

awards to cover the fees for STEM college
courses.

SciFest News

Christopher Carragher Scifest
2014 and Simon Bluett SciFest
2012 both overall winners received
Naughton Scholarships. At
International level, Christopher
won second place in the Computational Biology and
Bioinformatics category at Intel ISEF 2015 and Ellen
Fitzgerald, Aoife Dolan & Niamh Nyhan from Sacred Heart
Secondary School, Clonakilty won a first prize and gold
medal at INESPO 2015

in Amsterdam. Also Louis
Madden from St Macartan’s
College, Monaghan has
qualified for the regional
finals of the Google 2015
science fair.




Global Action Plan’s New Initiative -
“Water Explorer 2016”

Leading environmentalist Duncan
Stewart, Olympic pentathlete, Natalya
Coyle, and high performance swimmer
Bethany Carson, today launched
Global Action Plan’s innovative ‘Water d
Explorer 2016’ programme in the

Dublin’s National Aquatic Centre.

Schools around the country are being encouraged to sign
up to the water conservation programme and help save the
equivalent of 500 bath tubs of water in those schools taking
part by June 2016.

ICI Chemistry Newsletter Competition 2015-16

As part of the celebrations for

the International Year of Light the Institute of
Chemistry Annual Newsletter Competition
theme this year is Photochemistry. Closing
date Friday 18th December. This years
winners were announced at the ChemEd
Conference in UCC.

SSPC National Crystal Growing Competition

Following the success of the 2014
Synthesis and Solid State Pharmaceutical
Centre’s (SSPC) National Crystal
Growing Competition, the SSPC has

launched the 2015 national crystal
growing competition, in partnership SS P‘

with the International Union of e i o e, SN

Crystallography’s (IUCr) global
competition.

Mathematics and the Making ~ Mathematics
of Modern Ireland ]Rdc‘.\nd

Dr David Attis launched his new book,
Mathematics and the Making of Modern
Ireland: Trinity College Dublin from
Cromwell to the Celtic Tiger. It is a
comprehensive account about Ireland’s
mathematical achievements and the central
role played by Trinity College Dublin in
this legacy.

ReelLIFE SCIENCE

ReelLIFE SCIENCE schools video
competition is run by NUI Galway. This
year Canadian Astronaut, Commander
Chris Hadfield, Aoife McLysaght,
Professor of Genetics in Trinity College
Dublin and the overall winners of the BT

Young Scientist & Technology Exhibition 2015 are the judges.

http://reellifescience.com/

Formulae and Tables

Declan Finlayson has produced a A PDF
of Formulae and Tables which is now
available on the ISTA website.
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ISTA Senior Science Quiz

The Annual ISTA Senior Science Quiz
Regional Rounds will take place on
Thursday 12th November at 7.30pm in 12
venues nationwide during Science Week.
Dr Aoibhinn Ni Shuilleabhain will act

as quizmaster for the Final, sponsored

by PharmaChemical Ireland, in Trinitry
College on Saturday 21st November.

I’m a Scientist and I’'m an Engineer

I’m a Scientist and I’'m an Engineer will be running in Ireland
this November to blow away the mad scientist stereotype and
show students a slice of real science and
engineering.

Enaineel;
http://www.cityofphysics.com/sun.html [ [*[l et
getme UL O nere

Celebrating George Boole's Bicentenary

In 2015, University College Cork celebrates the bicentenary
of George Boole’s birth, the first Professor of Mathematics

at the college. A mathematical genius who was largely self-
taught, his invention of Boolean algebra and symbolic logic
pioneered a new mathematics. He is described as the ‘father of
the information age’ and his legacy surrounds us everywhere,
in the computers,
information storage BOOTLE
and retrieval, electronic B[]
circuits and controls that
support life, learning and

communications in the [ ]

21st century. . : . .

www.georgeboole.com

GEORCGE

’r"l

BOOLEAN LOGIC GAME LAUNCHED BY
THE CEIA

To mark the bicentenary of the birth of mathematical genius,
George Boole, the CEIA — Cork’s Technology Network,

recently launched an interactive Boolean logic game for
students.

Funded by Science Foundation Ireland (SFI) and in
partnership with the Boole2School programme at UCC, the
role-playing card game represents the true and false values
of Booleans in every day uses, and is designed to be used
by schoolchildren as an engaging and fun way to understand
logic.

www.ceia.ie/ceia-boolean-roadshow-bo01ean-logic-game/

Keep up to date

A comprehensive list of all competitions, news and events is
available on our website. www.ista.ie

www.ista.ie



Chemed 2015, UCC

Brilliant Ideas and Great Resources for Teaching Leaving Certificate Chemistry

he 34" Annual ChemEd
I Conference was held in the

Eureka Centre, University
College Cork on Saturday 17
October 2015. It proved very
popular with teachers and was
attended by 160 chemistry
teachers from all over Ireland. The
conference was officially opened
by Professor Paul Ross, Head of
College of Science, Engineering
and Food Science (SEFS). UCC
who gave an overview of the
teaching and research being
carried out in the college of SEFS.

The opening talk Teaching Atomic
Structure to Leaving Certificate
Standard was given by Dr Fiona
Desmond, State Examinations
Commission. In this talk Fiona pointed
out that the teaching of Section 1 of

the Leaving Certificate Chemistry
syllabus is of crucial significance to
pupil understanding of the fundamental
concepts of chemistry and matter. She
pointed out that presenting this complex
abstract material in a meaningful way is a
great challenge for teachers and is worth
reviewing regularly. She considered
various approaches to teaching this area
of the Leaving Certificate Chemistry
syllabus and presented a wide variety of
demonstration experiments and models
to assist teachers in their teaching of this
topic.

Dr Fiona Desmond showing the crystals she made to
Dr Declan Kennedy at ChemEd

Declan Kennedy

In the second presentation Michael
King, Commercial Manager, Phillips66
Ireland brought us on A tour of
Whitegate Oil Refinery. When

I taught in Colaiste Muire Cobh I
regularly brought my students to

visit Whitegate Oil Refinery which
was only a short trip away. In recent
years, it has become more difficult
for school groups to visit the plant
due to stricter Health and Safety
regulations. As a secondary school
student, Michael King was among my
students to visit the oil refinery and
he is now the Commercial Manager
for Phillips66 Ireland Limited which
owns and operates the refinery. In his
talk Michael brought us on a tour of
Whitegate Oil Refinery by means of
a Powerpoint presentation showing
the various areas of the refinery that
are relevant to the Leaving Certificate
Chemistry syllabus and explaining
what happens at each stage of the

process. A CD containing a copy of the =

Powerpoint presentation was given to
every teacher in the audience at the end
of his presentation.

The third presentation entitled
Teaching Instrumentation on the
Leaving Certificate Chemistry
Syllabus was given by Dr Mila Pravda,
Department of Chemistry, UCC.

In this talk Mila discussed the key
principles of Gas Chromatography
(GC), High- Performance Liquid
Chromatography (HPLC), Infra-Red
Spectrometry (IR) and
Ultraviolet Spectrometry
(UV) as applicable to

the Leaving Certificate
Chemistry syllabus. He
introduced four videos
which have recently been
specifically produced

on the above topics to
help teachers of Leaving
Certificate chemistry bring
these techniques to life in
the classroom. The videos
were sponsored by Folens
who sent a film crew to
the Chemistry Department
UCC to shoot the various
types of instrumentation in
operation.

After this talk, Mr Conor
Walker, Folens, formally
launched the videos and a
free DVD containing the
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Michael King speaking at the ChemEd
conference on A tour of Whitegate Oil

Refinery.

four Instrumentation videos as well as
other sample videos were distributed by
Folens during the lunch break.

A long lunch break took place from
12.45 - 2.30 p.m. This allowed teachers
time to enjoy a “brown bag” lunch, visit
the liquid nitrogen plant in UCC and
visit the various workshops. I am very
grateful to Dr Donnacha O’Connell,
Chemistry Department UCC, who
conducted the visits to the liquid
nitrogen plant and to the Workshop
presenters who set up a wide selection
of experiments from the current Leaving
Certificate Chemistry syllabus as well
as some from the proposed new Leaving
Certificate chemistry syllabus.

The experiments and their presenters are
summarised in Table 1 (over)

The various experiments set up in the
Eureka labs proved very popular as it
gave teachers the opportunity to pick
up hints and tips about the experiments
and to discuss these experiments with
experienced teachers.



In the Spectroscopy in a Suitcase workshop, Dr
Trevor Carey, Department of Chemistry, UCC, and
Dr John O’Donoghue RSC outlined the free resource
available from the Royal Society of Chemistry and
showed the Spectroscopy in a Suitcase package in
operation. Teachers were also informed how to
organise a visit to their Leaving Cert Chemistry
students by an RSC representative.

After lunch Dr Marc Stuckey, IGS Wilhelmshaven
Secondary School, Germany presented Ideas and
Experiments for teaching Thermochemistry. In this
talk Marc discussed various approaches to teaching
topics on the Leaving Certificate Thermochemistry
section of the syllabus. He introduced the use of
commercial instant cooling packs and instant heat
packs to demonstrate endothermic and exothermic
reactions and to help embed an STS approach to the
teaching of chemistry.

Marc’s talk was followed by a short presentation given
by Dr Conor O’Brien, President of the Irish Science
Teachers’ Association. In his presentation Conor
spoke on the topic of Health and Safety Training

for Science Teachers and outlined a project that is
currently being organised by the ISTA to produce an
accredited training programme in this area for science
teachers.

The day concluded with a presentation State Examinations
Commission Assessment of Leaving Certificate Chemistry
by Dr Fiona Desmond. In this talk Fiona explained the role of
the Chief Examiner and described trends in Leaving Certificate
Chemistry participation and performance. She also discussed
areas of good and poor Chemistry candidate performance at
Higher and Ordinary Levels. The allocation of marks in the
2015 examination papers were described and useful advice was
given to teachers on how their students can best approach their
studies and future examinations.

I wish to express my sincere thanks to the sponsors of Chem
Ed who helped to make the conference such a successful

one: PDST, Royal Society of Chemistry, Folens, Whitegate
Oil Refinery and Anyone for Science. I also wish to thank the
Workshop presenters for setting up the various experiments
in the Eureka labs. Great credit is due to the organising

Conor Walker and Jonathan Saint, Folens, presenting copies of the new
DVD on Leaving Cert. Chemistry to Marjorie Ryan and Hilary Lynch.

committee whose members were invaluable in ensuring the
smooth running of the conference : Brendan Fanning , Sean
Finn, Ryan Gallagher, Rory Geoghegan, James Holden,

Tim Lordan, Michelle Lyons, Geraldine McCarthy, David
O’Connell, Alvaro Pascual Sanchez and Sudirman Sudirman.

We are very fortunate in Ireland to have outstanding science
teachers who are so dedicated to their profession. The fact that
so many teachers gave up their free time to attend a continuing
professional development course on a Saturday with many of
them travelling long distances is hugely impressive. Well done
to all of you!

Dr Declan Kennedy, Senior Lecturer in Science Education,
Department of Education, University College Cork

Title of Experiment Presenter
To measure the value of the Universal Gas Constant, R John Lucey
To plot a pH titration curve for a strong acid vs. strong base titration. Robert Nolan
To conduct an activity using a conductivity sensor to investigate the relative Sean Finn
ability of (i) different solutions of salts of the same concentration and (ii) different
concentrations of the same salt to conduct an electric current.
To estimate the concentration of free chlorine in swimming-pool water or bleach | Alan O’Donoghue
using (a) a comparator or (b) a colorimeter.
To prepare ethene and examine its properties (combustion, tests for unsaturation) | Tim Lordan
To prepare ethyne and examine its properties (combustion, tests for unsaturation) | Declan Kennedy

The bomb calorimeter

Trevor Carey

Spectroscopy in a suitcase

Trevor Carey

To extract clove oil from cloves by steam distillation David O’Connell
To isolate clove oil (eugenol) from an emulsion of clove oil and water by liquid- | David O’Connell
liquid extraction using cyclohexane.

Demonstration of electroplating (copper and nickel) Rory Geoghegan
Electrolysis of sodium sulfate and potassium iodide solutions Paul Joyce

To oxidise phenylmethanol (benzyl alcohol) to benzoic acid with potassium Ryan Gallagher

manganate(VII) solution (potassium permanganate) in alkaline conditions.
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David O’Connell demonstrating the steam distillation of cloves during the
ChemEd workshop.

L

THHIE

Rory Geoghegan demonstrating some electroplating experiments during
the ChemEd workshop.

Sean Finn demonstrating the conductivity experiment on the proposed
new Leaving Certificate Chemistry syllabus, at ChemEd.
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SSPC National
Crystal Growing
Competition

Grow your own crystal to win!

Following the success of the 2014
Synthesis and Solid State Pharmaceutical
entre’s (SSPC) National Crystal

Growing Competition, the

SSPC has launched the 2015
SSPC

national crystal growing

competition, 1n partnership

with the International Union

of qustallography’s (IUCr)

global competition. s Feess ot

The com%etition is supported by SFI
(Science Foundation Ireland).

Competition Overview

The aim of both the SSPC national

and IUCr global competition is for an
individual student to grow a single crystal
using either any of the materials listed on
the website (www.sspc.ie/crystal_growing).
Those entering the national competition
will be judged by SSPC experts and those
entering the global competition will be
judged by an international panel of judges
who are experts in crystallisation and
crystallography!

Who can participate?

The competition is open to post-primary
school students in Ireland. There are two
categories, one for the national competition
and one for the international one. A student
could win both! There will be one winner
from each category. Teacher supervision is
required for crystallisation of compounds
other than salt and sugar. Please view the
Material Safety Data Sheets for Health
and Safety instructions and indications for
materials available on http://www.sspc.ie/
crystal _growing

Prize
National category: iPad Mini & Trophy

International Category: Young Crystal Growers
Certificates and Medals

Closing date: 22" November 2015

Find out more information on: http://www.sspc.ie/

crystal growing
J
/;k';fl
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Improve student
attainment in
your classroom

with our free resources
to support assessment
in chemistry

ROYAL SOCIETY
OF CHEMISTRY

Increase your students’ confidence
in practical chemistry with
video-based quizzes

http://rsc.li/assess-practical

Bridge the knowledge gap and help
students prepare for post-16 chemistry
with online quizzes and formative
feedback

http://rsc.li/knowledge-gap

For more free resources visit
LearnChemistry

Enhancing learning and teaching

/l h . Develop their problem solving skills
WWw.rsc.org/learn-c emlstry with the help and support of our

online tutor

Registered charity number: 207890 http://rsc.li/tutor



Science Magic, Tricks, and Mysteries

for Primary Science

s part of Limerick Life

Long Learning Festival

2015, Mary Immaculate
College ran a ‘Science Magic,
Tricks, and Mysteries’ workshop
for children and adults in March

2015.

The activities carried out by the
participants were based on a

variety of different concepts on
forces and balancing, properties

Maeve Liston

thoroughly enjoyed the sessions
and the activities and problems
posed proved to be a great hit.
This article describes a selection
of the many activities that were
carried out on the day and that
could be used in your lessons

or for your own open nights

and science fair etc. All the
activities used materials that you
would have at home so that the
participants could try them again

of materials, static electricity and hen th ¢ home,
heat. The children and parents when they got home
Problem Posed Solution Concept

Can you balance a spoon,
a fork and a toothpick
together on the edge

of a glass?

The fork, toothpick and spoon
balance because the centre of
gravity is directly below where
the toothpick rests on the glass.
As long at the centre of gravity of
an object is supported the object
will balance.

Can you balance an
empty can of coke on its
side?

Pour 100 cm?® of water into the
can. Tilt the can at an angle of
45° on the groove at the bottom
of the can. Keep trying until you
get the feel for the tilt and the
balance.

The centre of gravity is in the
centre of the empty can. When you
tilt it to 45° the centre of gravity
still remains in the centre of the
can but as the can is no longer
upright, it will fall over. When
the can has a little bit of water
in it, the centre of gravity will
be in the centre of wherever
most of the water is. So when the
can with water is at an angle of
45°, the centre of gravity shifts
enough to remain in the ‘centre’
of the tilted can and therefore
allowing it to balance.

SCIENCE Vol. 51, Number I, November 2015
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Problem Posed

Solution

Concept

Can you rell the can along
the table without
touching it or blowing on
it???

Rub the balloon with a woollen
cloth and place it near the empty
drink can. You will see the can
moving towards the balloon.

As the balloon is rubbed with the
woollen cloth, electric charge is
transferred from one to another
causing a build-up of static
electricity. The can is attracted to
the charged balloon and so will
roll towards it.

Be a snake charmer

Make the snake rise up from the
table without picking it up with
your hand or blowing on it?

Rub the plastic ruler with a
woollen cloth and touch the
snakes head (made out of very
light tissue craft paper) with the
ruler. Slowly lift the ruler. The
snake will uncoil and rise up.

As the ruler is rubbed with the
woollen cloth, electric charge is
transferred from one to another
causing a build-up of static
electricity. The static will attract
the snake. The tissue paper is so
light, the charged ruler can lift it.

You have two cans. One of diet
coke and one of normal coke. You
put them into a container of water
will they float or sink??

I— |

‘_I,;::Fu =M

Both cans have the same shape
and volume but the can of diet
coke floats and the normal coke
sinks because is is much denser.
This is due to the high sugar
content of the normal coke.

A standard 330 cm® can of coke
contains about 16 grams of sugar.

How can | make the
egg float without
getting my hands

wet???

Add salt to the glass of water
with an egg in it and you will see
it rise up to the top of the glass.

A fresh egg is denser than tap
water and therefore sinks to
the bottom of the glass. When
the salt is added to the water it
becomes more dense than the
egg and so the egg floats to the
top.

You may have seen these activities in the past, but do

not under estimate the power of the old favourites to get
children thinking. These activities worked very effectively in
engaging and initiating discussions among children and their
parents, where they shared their predictions and ideas on how
they would solve the problem. There was a great buzz in the
room trying out their ideas in order to solve the problems.
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Sr Mercedes conferred with Honorary

Doctorate

Declan Kennedy

when Sr Mercedes Desmond was conferred with

an honorary doctorate by University College Cork.
The ceremony took place as part of the celebrations of
the 200" anniversary of the birth of George Boole, the
first professor of Mathematics in UCC.

There were great celebrations on 2" November

The citation for Sr Mercedes was read by Professor Aine
Hyland, Emeritus Professor of Education UCC. Sr Mercedes
Desmond was born in Donoughmore, Co. Cork in 1922 and
entered the Mercy Convent in St. Maries of the Isle, Cork in
1942. Although she had never studied science at secondary
school, Sr Mercedes enrolled as a student in UCC to study
physics under Professor J. J. McHenry. One of her external
examiners was Professor ETS Walton who won the Nobel
prize for physics for his work on splitting the atom. Sr
Mercedes also studied mathematics and chemistry and in 1948
she graduated with a B.Sc. degree and subsequently a H.Dip in
Ed.

In 1949 Sr Mercedes was assigned to St. Aloysius School,
Sharman Crawford Street, where she taught Physics, Chemistry
and Mathematics throughout her teaching career. In 1962,

along with a small group of other science teachers, she played

a key role in founding the Irish Science Teachers’ Association.
Professor Hyland paid great tribute to the ISTA for ensuring the
possible standards of science education in Ireland. St Aloysius
School became the home of the Cork Branch of the Irish Science
Teachers’ Association and for over 40 years. Sr Mercedes would
personally open the school for the monthly meetings of the ISTA
and would welcome teachers with tea and coffee and delicious
baking.

Sr Mercedes immersed herself in science education both at local
and national level. She participated in and organised numerous
inservice courses for science teachers ranging from glass blowing
to electronics to ecology field trips to astronomy. These courses
were organised by the ISTA within the
network of universities and Institute of
Technology throughout the country. Since
the founding of the ISTA she has served

at all levels of the ISTA, has represented
the Cork branch on the Council of the
ISTA and has represented the ISTA at
conferences at home and abroad.

Sr Mercedes was appointed principal of
St Aloysius school in 1978 and during her
term as principal, enrolment in the school
rose to 1200 students making it the largest
girls secondary school in Ireland at one
stage.

Professor Hyland gave great praise to
the Sisters of Mercy. She recalled how
as a former student she had the benefit
of being taught mathematics by a Mercy
nun and that when she sat the Leaving
Cert only 38 girls took the honours
mathematics exam paper - and she was
one of 16 girls who achieved an Honours
grade. She pointed out that conferring
this Honorary degree on Sr Mercedes,
UCC is also honouring all those religious
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women in Ireland throughout the decades who not only provided
excellent educational opportunities for girls, but who, like Sr
Mercedes, were outstanding role models and exemplars of female
leadership.

In her acceptance speech Sr Mercedes said that she was deeply
honoured and humbled to be conferred with this Honorary
Doctorate and although she was 93 years of age she felt very
young as she was still less than half the age of George Boole
whose birthday was being celebrated on that day! She recalled
that George Boole’s chosen profession was that of a secondary
school teacher in Lincoln, He was a gifted teacher of mathematics
and science and she accept this doctorate on behalf of all the
members of the Irish Science Teachers’ Association, the Irish
Mathematics Teachers’ Association and on behalf of the Sisters
of Mercy. Interestingly, she pointed out that the Mercy University
Hospital was established in 1851 and these Mercy Sisters lived
next door to George Boole in Grenville Place where he wrote his
famous book “An Investigation of the Laws of Thought” which
was published in 1854.

She concluded by saying that she hoped that George Boole would
be an inspiration to the present and future graduate of UCC who
pursue the same career of George Boole as teachers of Science
and Mathematics.

Heartiest congratulations to Sr Mercedes on being such a worthy
recipient of this great honour. May God continue to bless her with
good health and we thank her for her outstanding contribution to
the ISTA.

Dr Declan Kennedy, Senior Lecturer in Science Education,
Department of Education, UCC

Below: Sr Mercedes pictured with Professor John O ’Halloran,
UCC, Professor Aine Hyland UCC and Dr Declan Kennedy
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The words we use In science

Ted Forde

‘On average, a second level mathematics
examination paper contains more vocabulary than

a corresponding English examination paper’. As

a science teacher, I remember being surprised to
read this some years ago. Intuitively, it had always
appeared to me to be the other way around. But
then, language has been pivotal to the teaching and
learning of science and mathematics.

When the topic of scientific words is raised it is often in the
context of precision of meaning. Precision is generally seen as

a good thing. (The opposite can be the case with a subject such
as poetry where word opaqueness is often desirable.)

I came across an article recently (Wellington, 1983) that looks
at another aspect of scientific language, namely, differences
between scientific words. Wellington claims that there are
some word differences that can lead to confusion among
learners.

A random selection of words might include the following:

momentum wave oesophagus valency
trachea particle power red
inertia differential work electricity
electron energy force gene
compound amoeba mole field

For example, he takes the word ‘trachea’. Its meaning comes
from a real object, one that is easy to observe. A different
situation applies to a word such as ‘inertia’. Wellington
describes ‘inertia’ as a concept in the sense that its meaning
comes from the observation that it is difficult to push a
stationary object like a heavy rock. What is observed is an
experience rather than a direct object.

And while a word such as ‘inertia’ can be related to everyday
experience the same cannot be said for words such as 'electron’
and ‘photon’. These entities are not commonly observed.
Neither are many mathematical symbols.

He proposes the following table in which scientific words are
divided into four different categories; the level of abstraction
increases going down the table.

Level 1: Naming words

1.1 Familiar objects, new names (Synonyms)
1.2 New objects. New names.

1.3 Names of chemical elements.

1.4 Other chemical nomenclature.

Familiar naming words include ‘trachea’, ‘pelvis’, as discussed
already. Words new to many young students might include
‘tripod’ and ‘coverslip’. All are real and observable and thus, at
the lowest level of abstraction.
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Level 2: Process words
2.1 May be shown or demonstrated
2.2 Not easily demonstrated

These would include demonstrable words like “distillation’
and ‘condensation’ and less easily demonstrable words like
‘photosynthesis’ and ‘evolution’.

Level 3: Concept words

3.1 Derived from experience

3.2 With special meanings

3.3 Theoretical constructs (total abstractions, idealizations)

Concept words make up the largest category. For example,
these include familiar words such as the colours of the
spectrum (3.1). However, words such as ‘work’ and ‘energy’
pose greater learning challenges for many students (3.2) while
words such as ‘mole’, ‘electric field” and ‘quantum’ refer to
theoretical constructs rather than to direct experience (3.3).

Level 4: Mathematical ‘words’ or symbols.

Mathematical symbols are placed in category four in that they
bear no necessary relation to the real world.

Applications of the table

1. Classifying words in the manner shown, suggests the need
to adopt different teaching strategies in dealing with each
level.

2. Words more likely to lead to confusion among students are
more easily identified.

3. Trends in subject take-up may be linked to the level of
abstraction of subject terminology. For example, the
physical sciences contain a high proportion of abstract
words and have generally lower levels of take-up than
other sciences at senior level.

4. In relation to more abstract words Wellington suggests
that, among other strategies, devices such as appropriate
analogies and models may prove useful in helping student
understanding.

5. As students mature one would expect an increase in their
ability to deal with greater abstraction. This ties in with
the notion of the spiral curriculum.

References

Wellington, J.J. (1983) A taxonomy of scientific words. School
Science Review, pp. 767=772.

Ilingworth, V. (1990) The Penguin Dictionary of Physics.

Ted Forde, Ballinteer, Dublin 16
(Retived Chemistry Teacher)
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The Naughton
Foundation
Scholarships

in 2008 by Martin Naughton, founder and

chairman of the Glen Dimplex Group, the
largest global manufacturer of electrical heating
appliances. An engineer by profession, Dr. Naughton
has overseen his company grow to become the
world's largest manufacturer in domestic heating
appliances with plants in the Republic of Ireland,
United Kingdom and North America. He is an
alumnus of De La Salle College Dundalk, where he
funds an annual scholarship programme. He is well
known for his philanthropy and generosity, funding
a number of educational institutions, notably Trinity
College Dublin and the University of Notre Dame.

The scholarship programme was established

The aim of the Naughton scholarships is to promote the study
of engineering, science and technology at third level in Ireland.
Each year a number of exceptional students are awarded
scholarships to study at undergraduate level at any publicly
funded university or third-level institution in Ireland. The
scheme started in 3 counties and has continued to expand
annually, now including 24 counties and with plans for 2016 to
become a nationwide scheme with the inclusion of Dublin and
Cork for the first time.

An award ceremony took place in the Trinity Biomedical
Science Institute at Trinity College, where the University
Presidents and the founding patrons of The Naughton
Foundation, Dr. Martin Naughton and his wife Carmel,
presented the winning students with their awards and cheques.
Each Scholarship is worth €5,000 per annum for each year

of a student's three or four year undergraduate degree. The
secondary schools they attended also receive a prize of €1,000
towards their school's science facilities, for their support of
these students.

Since its establishment in 2008, Naughton Foundation
Scholarships worth €1.2 million have been presented to

110 young people in the fields of science, engineering and
technology. This year there were 29 lucky recipients. The
whole process from start to finish is managed effectively by all
the members of the Naughton Family. For more information go
to the website www.naughton.ie

Mary Mullaghy
SCIENCE Vol. 51, Number I, November 2015

Musings

lan McCulloch

hile I enjoy the Annual Meeting immensely
‘ " / there are some ramifications associated
with attending. Firstly, Rory is such a
stalwart and committed ISTA member that it is
difficult to ignore his requests for “a few lines”
for the next “Science”. I relish this opportunity
to demonstrate my “talent” for utilising many
words when a more carefully chosen few would
suffice. However, it does impinge on my ever-busy
retirement schedule. Secondly, I come away inspired
to re-create some of the demos I am impressed with
(more disruption of my schedule). This involves
delving into my “it will come in useful sometime”
boxes which is good as it reduces the rate (only a
little) at which contents increases.

After this year’s entertainment, Hugh Hunt’s lecture was the
one,which generated most work.

4 I sprayed one side of
an old tennis racquet
so that it was more
obvious that, when
flipped, it rotated so
as to conserve angular
momentum.

I also threaded a piece
of rope, about 2 metre
28 long, through some
half-inch qualpex. I
then attached a tennis
ball to one end and a 2
litre milk container full
of water to the other.
By holding the qualpex
and rotating the tennis
ball enthusiastically
the milk container can
be lifted. Interestingly
for an academic,

Hugh doesn’t have
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an aversion to centrifugal force —he suggests that it is the
tennis ball’s generation of same which provides the necessary
tension in the rope.

I did think about making a boomerang but the instructions at
http://www?2.eng.cam.ac.uk/~hemh/boomerang_makeit.pdf
were sufficiently intimidating for me to postpone the attempt.
I suspect that the launching technique might prove a challenge
as well. All told, there is a distinct probability that my
boomerang wouldn’t come back!

During my visit to the Science on Stage workshop David
Keenahan had a demo involving jars of sugar, which I
reproduced (almost) subsequently. If you let go the three jam
jars in the first picture simultaneously, the situation as seen

in the second picture evolves. The empty jar and the one full
of sugar travel down the runway at roughly the same speed
whereas the one that is about quarter full, moves much more
slowly. This is because the sugar continually shifts in this

jar, which uses up sufficient energy to hinder its progress
significantly. As with most of these sort of demos some care is
required. The quantity of sugar, its distribution and position on
release, as well as the slope of the runway, need to be “played
with” to achieve the best outcome.

The success of this runway exercise has prompted me to
abandon, for the moment anyway, my variously filled Wavin
pipe sections tests, that you may have read about in previous
issues (those of you who don’t automatically bypass the
Musings that is!).

When the AGM was over we stayed for lunch in the UCC
staff dining room. Cyril Isenberg happened to be at our table.
During the course of conversation he became aware that I
had taught Maths as well as Physics. He offered this little
arithmetical “enigma’:

Choose a three digit number (hundreds digit must be greater
than the units one, also no zeroes) - say,

542
* Reverse the digits 245
* Subtract to give 297
* Reverse the digits again 792
* Add the last two numbers to give 1089
* The “enigma” is that the result is always 1089

18

a b c
c b a
(a-c-1) 9 (c+10-a)
(c+10-a) 9 (a-c-1)
10 8 9

In the garden we have had lots of goldfinches and coal tits this
summer. The man in our bird food shop thinks that there have
been two broods this season. Our regular badger visitor has
been excavating the back grass enthusiastically. One of the
highlights was a visit from a heron who wandered around for a
while before taking himself off to wetter pastures.

I was reading an article this morning at breakfast about how

to succeed at the Young Scientist Exhibition. As I started to
butter my toast I realised that this task was being particularly
straightforward, unlike during the height of summer when the
butter nearly flows out of the dish or the depths of winter when
you almost need a hammer and chisel.

So, is there a Young Scientist project in the spreadability of
butter? Is it temperature dependent? Is it a function of the milk
used to make the butter? Are there additives when making the
butter which affect this property?

Have a good year.

lan McCulloch
Formerly of Sandford Park, Dublin
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Demonstration Experiment (No. 1

Randal Henly

demonstration, what were my best experiments.
In the context of the conversation, the
question referred to demonstration experiments
rather than conventional class experiments.
However, the answer to the question was not
quite straightforward: did ‘best’ refer to the most
entertaining experiment, or to the most educational
one, or what? In any case, I can think of many ‘best
experiments’!

Iwas recently asked, after I had given a lecture-

So I jotted down my ‘top ten’, demonstrations that illustrate

in an entertaining way topics in both physics and chemistry
(query: are there many entertaining educational experiments

in biology? Maybe Alison or Siobhan might come up with
something?). Many of my really ‘best’ experiments involve a
lot of preparation and often specialised apparatus, but for my
‘top ten’ I have chosen experiments that are reasonably easy to
set up and require simple apparatus— apparatus that should be
available in every school laboratory. Following, is No. 1 on the
list.

1. A Density Spectacle (or, A Touch of Magic?)

Requirements:

Two 250 cm?® cylinders, cylindrical mask* to fit, yellow
and blue food colouring, diluted milk, sugar syrup,
yellow oil.

Procedure:

Those that have seen my ‘Fun with Science’ presentation will
recognise this experiment. ‘What colour is formed when blue
and yellow liquids are mixed’? Teacher mixes blue and yellow
liquids and the resulting liquid is green — as predicted. ‘And
when some white is added, will it become lighter or darker?’
Some white is added, making the colour light green — again
as predicted.

Teacher now dons his magicians’ hat and repeats the
experiment, but masks the cylinder(*) before pouring in the
blue and yellow liquid, followed by the white. ‘So what colour
will it be this time? Mask is lifted, revealing three layers, blue,
white and yellow.

Explanation

This is of course an experiment involving density and
immiscible liquids. The first blue and yellow liquids are water,
coloured with a few drops of food dyes. The white liquid is
diluted milk (about a 50/50 mix).

(*) A cardboard tube of suitable length and diameter is ideal
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Lamp oil
density 0.8 g/cm3

Milk
density 1.0 g/cm3

Sugar syrup
density 1.3 g/cm3

The second blue liquid is sugar syrup, and is prepared as
follows. Add 1 kg of sugar to about half a litre of water. Heat
the mixture to almost boiling point, stirring regularly, and then
allow it to cool. A reasonably clear sugar syrup results. Add
sufficient blue food dye (10 to 20 drops) and stir well to mix.
Of course you can make up a smaller quantity, reducing the
amount of the ingredients proportionally.

The second yellow liquid is ornamental lamp oil. This can
be purchased in large hardware stores such as Woodies and
B&Q, but it is becoming increasingly difficult to obtain. Oil-
soluble yellow dye is available from laboratory suppliers and
this dissolved in paraffin oil or white spirit gives a suitable
liquid.

When carrying out the experiment use a funnel. When mixing
the second group of liquids, add the blue and then the yellow,
pause for a few seconds to let them separate (a bit of patter is
needed here) and then add the white slowly (milk and sugar
syrup can mix since they are both aqueous), so don’t add the
milk quickly in which case its momentum could bring it down
into the sugar syrup. Let the set-up stand for five or more
seconds while the layers stabilise. You will need a bit more
patter to fill in the time. Ideally this demonstration can be used
when teaching about density but there are other times too when
it can be profitably shown.

There are of course lots of variations of the colours used, and
of the patter that can accompany the demonstration. When I
show this, particularly to primary-school children, there are
usually lots of gasps of astonishment when the mask is lifted.

Randal Henly
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. ARE YOU LOOKING FOR AN
) EDUCATION MODULE

combined with a fun day out for students?

If so, Tayto Park can offer the perfect solution! Book any Friday
in the month of April 2016 or any day M-F in May for a special
package that combines an education module, hot lunch and
tokens for rides including: The Cu Chulainn Rollercoaster,
Rotator, Air Race, Zip-line, Sky Walk and much more.

EDUCATION MODULES INCLUDE: We offer a purpose built
Grassland Ecology education centre on site with
highly qualified and enthusiastic
) education officers to engage

Biogeography and inspire your students.

Animal Behaviour

Conservation & Stewardship

Limited spaces are available CONTACT:
so don’t delay, book today! EDUCATION@TAYTOPARK.IE
or (01) 835-1999

. Ashbourne, Co. Meath
) info@taytopark.ie | N\




Evidence of ancient plants and desert
environments on Ireland’s highest mountain.

Mike Maunsell

n August 2015, I climbed Carrauntoohil

(1038.6m) in Co. Kerry, Ireland’s highest

mountain. Having climbed the mountain many
times over the past 35 years, I had a particular
reason for this ascent. With an interest in mountain
botany and geomorphology, I had wanted to survey
some of the special plants on the mountain and the
ancient sand ripples near the summit.

Accompanied by fellow climber and mountain researcher,
Matthew Joy, we set off early one morning with an uncertain
weather forecast and a grey sky. The plan was not to climb
Carrauntoohil by any of the popular walking routes, but to
climb the spectacular and exposed ‘Howling Ridge’ using a
rope and climbing equipment. Soon after we started climbing
the day began to brighten up and became calm and sunny; we
enjoyed clear views and on nearing the summit we could see as
far as Galtymore in Co. Tipperary.

Above
Beenkeragh Ridge. (also on the cover)

While this was to be the first ever survey of flora on
‘Howling Ridge’, I had a particular interest in recording
certain plant species, including Fir Clubmoss which is
one of four species of Clubmoss found in Ireland, all of
which are protected. Clubmosses are an ancient group
of plants that have an evolutionary line stretching back
to the Devonian period (417—354 million years ago).
Forests of tree-like forms, up to 30 metres tall, (today
they are 5-12 ¢cm high) were the dominant plants during
the Carboniferous period (303—359 million years ago)
and the main plants that formed into the coal deposits we
have today.

I also surveyed for Saxifrage, such as the native St
Patrick’s Cabbage, and insect eating plants like the Large-
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flowered Butterwort. The
latter two plants are part of a
group of wild flowers native
to Ireland, but mainly absent
from Britain, known as the
Lusitanian Flora. This unique
collection of Mediterranean
plants came originally from
the Iberian Peninsula (North
Spain and Portugal) and in
Ireland, most are found only
in the South and West. There
is no conclusive explanation
for their presence here.

The Large-flowered
Butterwort catches and
digests insects for vital
nutrients; its sticky leaves
trap insects that walk or fly
onto them. The leaves roll at their edges
to prevent escape — an unlikely occurrence
— since butterworts possess the strongest
known natural glues. After digestion the
dry insect husk blows away.

Needless to say, it was to be a long day,
between climbing, stopping to record
species in detail, getting photographs and
GPS readings. We soon agreed that a day
just wasn’t long enough; on making it to
the summit we promised to return as soon
as possible to continue the survey.

But, the day wasn’t finished yet! I
wanted to investigate some geological
features that occur in the area. These are
the small-scale, wave-generated ripple
marks on some of the slabs of rock on the
ridge between the peaks of Carrauntoohil
(1038.6 m) and Beenkeragh (1008 m).
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Above: St Patricks Cabbage (a Saxifrage) and Fir Clubmoss
Below: Large-flowered Butterwort (which was featured in an
Irish stamp)

The ripple mark are evidence that these rocks, near the highest
point in Ireland, were formed due to the deposition of sediment
(sand, in this case) by river systems in a relatively flat, desert
like environment, between 410 and 355 million years ago,
when Ireland was located below the equator. Since then, the
Old Red Sandstone has been folded by huge forces, so much
so, that the sandstone that was once laid down horizontally,

is now standing almost upright in places, resulting in the
Ireland’s highest mountain range, the MacGillycuddy Reeks
and other sandstone mountain ranges across Southern Ireland.

Interestingly, by examining the ripple patterns and the shape
of the ripples, (Photo 3) we can tell the direction of flow of the
current that formed them millions of years ago. The upstream
or “stoss” side of the ripple is exposed to the full brunt of

the current, and is a site of erosion. The downstream or “lee”
side of the ripple is in the “current shadow” and has slightly
less energetic water conditions. As a consequence, sand can
settle in these slightly protected spots, accumulating on the
downstream face of the ripple.

Standing on the Beenkeragh ridge, we wondered how these
ancient ripple features, the highest ripples in Ireland, had
survived successive period of glaciation, which had been so
destructive in this area and could grind even the hardest granite
of other mountains to a smooth surface.

Another research session is planned for the area, but next time
over three full days. We will examine the ripples in more detail
and target other mountain flora, hopefully in weather similar to
that which we enjoyed on this climb.

Mike Maunsell is a lecturer in Conservation & Biodiversity
Management and is the founder of Mountain Research Ireland,
which works to protect Ireland s Mountain environments
through research and collaboration. Mike has over 35 years
of experience as a mountaineer and researcher in mountain
environments throughout the world.
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International
Acclaim for
SciFest Winners

Sheila Porter

n 6 November the Best Project

Award winners from each of

the 15 SciFest@College regional science
fairs will compete at the SciFest@SFI Discover
2015 national final in Dublin for the opportunity to
represent Ireland at the Intel International Science
and Engineering Fair (ISEF) in Phoenix, Arizona
in May 2016, courtesy of Intel Ireland. Other
travel awards presented on the day will include an
all-expenses-paid trip to represent Ireland at the
International Environment and Sustainability
Project Olympiad (INESPO) 2016 in Amsterdam
and an award which will see the lucky winner/s
participating in the Long Night of Science in Berlin
in June.

SciFest students have competed at Intel ISEF on four separate
occasions and have won a total of five major awards. This year
Christopher Carragher from Our Lady’s School, Castleblaney
and the overall winner of SciFest 2014 competed at Intel

ISEF 2015 in May in Pittsburgh, Pennsylvania. Christopher
was awarded second place in the Computational Biology and
Bioinformatics Category and also had an asteroid named after
him. Now studying engineering in DCU Christopher was
recently awarded a Naughton Foundation Scholarship.

Commenting on the experience Christopher said ‘7 met
students from all over the world, and heard speeches from

Intel ISEF 2015: Christopher Carragher with his teacher,
Kathryn Higgins
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together an exciting itinerary for the Irish
party’s stay in the city. This included not
only VIP status during the Long Night of
Science but also a tour of Berlin, visits

to the Reichstag building, the technology
museum and the Science Centre
Spectrum. It was also arranged for the
girls to meet and talk with Professor Axel
Hoffmann, Academic Director, Institute
of Solid State Physics, Technische
Universitit.

Rachel said ‘Overall it was an amazing
experience and one I feel quite lucky to
have been given the opportunity to go on.
We got to see the city of Berlin and also
all of the science that is currently going
on in Berlin. It was a fantastic and very
enjoyable trip and I really appreciate
SciFest for giving me the opportunity.

At home the first SciFest@School took
place in St David’s Holy Faith Secondary
School, Greystones on 29 September. It

INESPO 2015: Aoife Dolan, Ellen Fitzgerald and Niamh Nyhan at the presentation

of Awards

famous scientists like Nobel laureates Sir Harold W Kroto and
Martin Chalfie. It’s been great to see all the projects that other
students from around the world have been working on and it

has been brilliant to spend a week together sharing our ideas.’

What started out as an idea, developed into a worldwide
success for West Cork students Ellen Fitzgerald,

Aoife Dolan and Niamh Nyhan from the Sacred Heart
Secondary School, Clonakilty, Co. Cork. Their project
entitled ‘Non-Integrated LED Bulb’ involved an LED
bulb that they designed to integrate into existing street
lamp fittings without affecting the performance with
regard to lux levels and uniformity. They estimated

that their innovative solution would provide an 80%
saving on cost per annum and up to a 50% reduction

in Ireland’s annual carbon footprint. Ellen, Niamh and
Aoife competed in Amsterdam against 47 countries
from all over the world and came away with a first
place gold medal award. The girls’ participation in the
INSEPO event was sponsored by the Sustainable Energy
Authority of Ireland.

On returning home the girls wrote a report summing

up in the following quote what the experience meant to
them ‘The experience was life changing and rewarding.
Our months of hard work had paid off as we represented
our country and won. Without the constant support and
help from those at Garrabridge, CAPPA, SEAI, CIT,
INESPO and SciFest, our trip would not have been a
success. We came away from our week in Amsterdam
with not only pride and a sense of accomplishment, but
with life long memories and friends from all around the
world. SciFest has given us many great experiences and
an opportunity to delve into the world of science. We would
strongly encourage students to take part in SciFest to develop
their skills and fulfil their true potential.’

In June Rachel Ni Dhonnachadha and Ciara McLoughlin from
St Vincent’s Secondary School, Dundalk travelled with their
teacher to Berlin to attend the Berlin Long Night of Science.
This award is supported and organised by the Department of
Foreign Affairs and the Irish Embassy in Berlin which put
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was a great success and congratulations
to Carolyn Cavey, science teacher, who
was the chief organiser. More details
on SciFest@School are available on the
SciFest website at www.scifest.ie/scifestschool.

Dates for the regional SciFest@College science fairs are
posted on the website as they become available. Teachers

are asked to check the website, www.scifest.ie regularly. The
closing date for submission of entry forms to SciFest@College

Shannon and Rachel Ni Dhonnachadha, winners of the Long Night of
Science Award at SciFest@SFI Discover 2014

2016 is 11 March 2016.

Sheila Porter
SciFest CEO

Recipient of the Science Educator of the Year award in 2015.
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Schools Chemistry Newsletter Prize 2015/16
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Celebrating The International Year of Light 2015

First Prize: €100
sponsored by

e This competition is open to all second level students, in-
cluding transition years, interested in Chemistry (both
North and South).

e Only individual entrants are allowed.

The Institute of
Chemistry of
Ireland

Irish Chemical
News, the journal of
The Institute of
Chemistry of Ireland,
may consider
publishing articles
from the winning
newsletter.

e Students should submit a Newsletter on the theme of
“Chemistry and Light”, suitable for the non-scientist, out-
lining clearly and accurately any aspects of the topic in an
engaging, informative and easily readable manner.

e The newsletter should consist of four A4-sized pages.
e Sources of information must be cited (four maximum)

e The name and contact details of both the student and teach-

Extracts may also be er including the school name should be clearly stated.

circulated with
Chemistry in Action.

e The entrants are strongly encouraged to use good quality
graphics/photographs to illustrate their newsletter.

e An electronic Microsoft Word file should be submitted as

an email attachment to: info@instituteofchemistry.org
¢ Closing date is Friday, 18th December 2015.

¢ Failure to abide by rules will mean automatic disqualifica-
tion.

Two runners up
prizes: €50 each

The competition is
supported by

The Irish Science The Institute of Chemistry of Ireland will nominate an adjudi-

Teach.ers.' cating panel. Strict adherence to the guidelines will be taken
Association into account when assessing each newsletter.

!?:,’ 1 Winning students will be contacted and awarded their prizes at
I--" )i 0 i the 2016 ChemEd Conference, which will be held in Uni-

versity of Limerick on Saturday 22" October 2016.
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Limestone, lime and limewater

Using sparkling water to demonstrate important carbonate reactions

Rory Geoghegan

Limestone and Lime

The underlying rock in about 50% of
the Irish Republic is limestone which
was formed in the Carboniferous

era (300—340 million years ago).

The main ingredient in limestone is
calcite (calcium carbonate, CaCO,)
— often making up over 95% of the
rock.

For thousands of years people have
used limestone as the raw material
for the production of lime (calcium
oxide, CaO; also known as quicklime
or burnt lime). Lime was used to
make plaster and mortar in the
construction of buildings. To this day ©
it is an essential ingredient in making
concrete.

Image from GSI website

Calcite is not easily decomposed;

a temperature of at least 825 °C is
required and in practice a temperature ==
of around 1000 °C is generally used. - -

CaCO, ==> CaO + CO,

Annestown lime kiln

When calcium oxide cools it can absorb carbon dioxide again
to reform calcium carbonate.

Calcium hydroxide

Pure calcium oxide is a white solid. It reacts with water in the
ratio of about 3:1 (56:18) to form another solid called 'slaked
lime' or 'hydrated lime' — calcium hydroxide, Ca(OH),. The
reaction is quite exothermic.

CaO + H,0 ==> Ca(OH), 4H =-63.7 kJ/mol

The lime that is sold for making concrete is in fact calcium
hydroxide and is usually labelled 'Hydrated lime'. Agricultural
'lime’ is usually not lime but just crushed limestone (CaCO,);
it reduces the acidity of soil but doesn't make it alkaline.

Limewater

Calcium hydroxide is alkaline but it is not very soluble
in water — less than 2 g per litre. This solution is called
limewater.

Ca(OH), <==>Ca"™ +20H"

To make limewater just put about 10 g of calcium hydroxide in
a 1 L bottle and add water. Shake it and then leave it to settle,
preferably for 24 hours. Most of the calcium hydroxide will
settle to the bottom. Pour off the clear limewater when required
and top up the remainder with water. It should last for years.

The limewater test

To a small extent, carbon dioxide reacts with water to form
carbonic acid:
CO, + H,0 <==> H,CO,
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Carbonic acid reacts with calcium hydroxide solution
(limewater) to form calcium carbonate as an insoluble
precipitate.

Ca(OH), + H,CO, => CaCO, + 2H,0
This reaction is not easily reversed.

The reaction can be demonstrated by
blowing into limewater in a beaker or

wide test tube for a minute or two. It can

be demonstrated much more quickly and

dramatically by adding some 'sparking

water' to limewater. (Sparkling water is just carbonated water;
it contains dissolved carbon dioxide some of which reacts with
the water to form carbonic acid, which gives it its 'tang'.)

1. To show this add a little sparking water to some limewater.

Whitewash —

This same reaction occurs (slowly)
as whitewash absorbs carbon dioxide
from the air and hardens to a white
crust of calcium carbonate.

Ca(OH), + CO, => CaCO, + H,0

Formation of limestone caves

Limestone, which is mostly calcium carbonate can be slowly
dissolved by carbonic acid in rainwater.

CaCO, + H,CO, Ca(HCO,),
solid solution solution

=

The product is calcium hydrogen carbonate and it is soluble
in water.

2. To show this, add some more sparking water to the previous
suspension (1, above); the white suspension dissolves.

Note: The solution is no longer )
limewater; it is in fact temporarily hard
water — a solution containing calcium
ions. (This is an easy way to make
temporarily hard water.)

This is the reaction that causes the
formation of caves and grykes in
limestone areas such as the Burren.

3. Heat some of this solution in a test
tube. The previous reaction will be

reversed and calcium carbonate will 3 Ly PRE
be precipitated as carbon dioxide is

driven off. A gryke in the Burren

Ca(HCO,), => CaCO, + CO, + H,0

This reaction occurs as limescale forms in kettles.

It also accounts for the formation of stalactites when solutions
of calcium hydrogen carbonate slowly evaporate and leave
behind insoluble calcium carbonate.

Rory Geoghegan
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Are You ‘Ocean Literate’?

Dr John Joyce

id you know that the Sea is the largest
Iphysical feature on ‘Planet Earth’— covering
over two thirds of its surface?

Did you know that half the oxygen in our
atmosphere — enough for ‘every second breath’that
we take — is produced by seaweeds and microscopic
algae in the Sea?

And, more importantly, did you know that many of
our day-to-day actions — from taking the car to work
instead of the bus, to leaving a plastic bottle on the
beach — have an effect on the overall health of the
Sea which, in turn, has an effect on our own health
and wellbeing?

Are you, in fact, ‘Ocean Literate’?

‘Ocean Literacy’ has been defined as ‘an understanding
of the ocean'’s influence on you and your influence

on the ocean.’ As fish stocks decline around the world,
marine pollution levels continue to rise and the problem
of plastic debris - visible on the surface and in the deepest
ocean trenches of the Sea as well as lurking invisibly as
‘microplastics’ pellets in the digestive tracts of marine
animals - pose a new and growing threat, there is
increasing concern that we have been ‘Ocean Ignorant’ for
too long - and that this ignorance could come back to bite
us - with a vengeance!

‘Ocean Literacy’ is relevant to every sector of society, from
citizens to scientists and from industry to government. But,
given that the citizens of tomorrow are still at school, a
profoundly positive effect could be had on the promotion of
Ocean Literacy by ‘weaving’ this vital subject into existing
lessons taught in the classroom.

[ say ‘weaving’ because, as yet, there is no single subject
strand on the Irish school curriculum dealing directly with
the vital subject of Ocean Literacy. Irish pioneers in this
area include the Sherkin Island Marine Station in Cork
(run by Matt Murphy and his family) and the Connemara
Environmental Educational and Cultural Centre (run

by Leo Hallissey and friends) - who began operating
marine outreach programmes to primary schools. These
programmes included the temporary placement of marine
aquariums into schools to bring the sea to the classroom.
Another, more ambitious project called Planet Aqua -
involving a detailed colour folder of ocean literacy lesson
plans for primary schools and public exhibitions in both
Dublin and Cork - was operated by AquaTT between 2005

and 2007 (See: www.planetaqua.ie )

Through marine-themed education modules and support
materials, students get the opportunity to take part in
cross-curricular activities using seashore aquariums in
class, attending seashore safaris, completing marine project
work, as well as attending workshops at key centres.

The Explorers team is also involved in a number of public
outreach events throughout the country where they show
and talk about animals from the seashore and beyond. In
addition, the Marine Institute facilitates open days on its
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research vessel the RV Celtic
Explorer where students get
to meet marine scientists
and researchers at work in
Ireland.

The Explorers Education
Programme™ offers over
one hundred downloadable
lesson plans, resources
and activities for primary
school teachers to inspire
their student’s interest and
knowledge in our ocean,
marine environment,
species and seashores.
Many of these materials,
funded by Science
Foundation Ireland, were
developed by teachers for
teachers to ensure that

the marine themed lesson
plans could be integrated
into existing subjects and
strands already taught in
primary schools.

Recognising how difficult
it would be to establish
‘Ocean Literacy’ as a separate subject or strand on the
existing curriculum, the Explorers Education Programme™
runs a special week-long training course for primary
school teachers in collaboration with local education
centres and public aquaria in Galway and Blackrock,
teaching teachers how to incorporate marine subjects
into the existing curriculum. This hands-on practical
course inspires teachers to focus on their strengths and
interest in the ocean and how the marine can be used in
cross curricular teaching. Using SESE subjects including
science, geography and history - as well other subjects
such as maths, language, PE and arts education, teachers
learn how to teach about living things on the rocky
seashore. Examples range from the life of a simple sand
hopper to the scavenging crab that eat anything in its

way, from the effects of litter on the beach and the need
for environmental awareness and care, to the art of using
flotsam and jetsam to create sea monsters, sand sculptures
and seaweed mazes on the shore.

Back in the classroom, teachers learn about Ireland’s

ocean territory through geography, as well as conducting
simple experiments to learn about energy, forces and
materials in the context of the Sea. The training course also
provides teachers with the opportunity to learn evaluation
techniques, practice writing poetry and newspaper articles,
as well as telling stories on great Irish maritime heroes and
heroines such as Brendan the Navigator, Grace O’Malley
the pirate queen, John Phillip Holland the inventor of the
modern submarine and Francis Beaufort, the great marine
cartographer and inventor of the ‘Beaufort Wind Scale’ to
illustrate the history strand.

The Explorer lesson plans and teachers resources can all be
downloaded directly from the www.explorers.ie

www.ista.ie



Left: Celtic Explorer
Open Day Galway

Sea for Society

On a European scale, ocean literacy is becoming
increasingly recognised as a vital topic for study by

the European Commission, resulting in the ‘Mutual
Mobilisation and Learning (MML) project ‘Sea for Society’
under the Science in Society programme and two major EU
ocean literacy projects - ‘ResponSEAble’ and ‘Sea Change’
(which also includes partners from the USA) being funded
over the last few years - and the creation of EMSEA - the
European Marine Science Educators Association which has
its third Annual Conference this year in Crete.

‘Sea for Society’, which involves a consortium of partners
across Europe, has investigated the societal barriers to
creating a ‘Blue Society’ in which humankind lives in
sustainable harmony with the Sea. Finding that the most
influential barriers were ‘Attitudes and Awareness’, Sea for
Society partners are now in the process of mobilising their
resources across Europe to educate and inform citizens
about the vital importance of the Sea in their everyday
lives. As this project comes to an end, Sea Change and
ResponSEAble will take up the running to achieve its goal of
bringing about a fundamental ‘sea change’ for the better in
the way European citizens view their relationship with the
Sea.

Becoming involved in ‘Ocean Literacy’ is simple. All you need
to do is to stop and think once in a while about how your
everyday actions could adversely affect the health of the Sea.
Almost everything we do - from our choice of transport, our
use of energy and fresh water, the products we buy and the
way we dispose of our litter - has some effect.

Young people at Planet Aqua Exhibit
SCIENCE Vol. 51, Number I, November 2015

Above: Teacher Training Course Sandycove Dublin

And, if you think that might be difficult .. . just think of a
world in which the oxygen in the atmosphere is declining,
the climate is wracked by storms, massive floods make
millions of acres of land uninhabitable and riots caused by
food shortages happen on a daily basis!

Then you will understand just how vital ‘Ocean Literacy’ is.
If you would like further information on ocean literacy or
any of the projects mentioned in the article, please contact

us at - info@aquatt.ie or visit www.aquatt.ie
Other useful websites:

Sea for Society - http://seaforsociety.eu/np4/home.html
P ™ -
http://www.explorers.ie
Sea Change - http://www.seachangeproject.eu
ResponSEAble - http://www.responseable.eu
Sealife - https://www.visitsealife.com/bray
ia - http: .national
education
Clean Coasts — http://www.cleancoasts.org

rium.i

Dr John Joyce — AquaTT Senior Scientific Project
Manager

Young People on RV Celtic Explorer
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International Space Settlement Contest

The High Frontier - John Scottus Primary School’s success in the
annual Schools Space Settlement Contest 2015

Noel Brady
ach year NASA’s Ames Research Centre teams worked up more specific research in relation to thematic
sponsors an International Space Settlement sections;
Contest for primary and secondary schools. « Space Station (Design)
As an open competition the contestants must focus .

Space Elevator (Access)

*  Gravity (In the station)

* Control and Protection of inhabitants
+ Living Arrangements

Water (Use and reuse)

on orbital settlements. These settlements “must be
permanent, relatively self-sufficient homes, not
temporary work camps”. The potential range of
enquiry includes all that is contained in Earth’s
biosphere. The problem would be challenging even

for university level students Therefore schools are *  Atmosphere (Weather?
encouraged to undertake work that encompasses * Green Space (Recreation)
“designs, original research, essays, stories, models, *  Agriculture (Feeding the population)
artwork or any other orbital space settlement related * Hydroponic Demonstration
material.” *  Energy (Production and Use)

When I int