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Cover picture: Ancient sand ripples on a mountain top!

On Ireland's highest mountain Carrauntoohil, Co. Kerry,  ancient sand ripples can be 
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 
3DWULFN¶V�&DEEDJH�DQG�WKH�LQVHFW�HDWLQJ�/DUJH�ÀRZHUHG�%XWWHUZRUW�

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

Dear Colleague,
,�KRSH�WKDW�\RX�KDG�DQ�HQMR\DEOH�DQG�UHVWIXO�
summer and that your return to school has 

gone well. I would also like to congratulate you 
DQG�DOO�RI�\RXU�VWXGHQWV�RQ�WKHLU�-XQLRU�&HUWL¿FDWH�
DQG�/HDYLQJ�&HUWL¿FDWH�5HVXOWV��

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 
IXUWKHU�FRQVXOWDWLRQ�IURP�WHDFKHUV�RQ�&RViQ��7KH�1DWLRQDO�
Framework for Teachers’ Learning (CPD). There is an online 
questionnaire available on the Teaching Council website 
DQG�WKHUH�DUH�DOVR�ZRUNVKRSV�EHLQJ�RUJDQLVHG�LQ�(GXFDWLRQ�
Centres around the country. All details of these are available 
on the Teaching Council website.

-XQLRU�&HUWL¿FDWH�6FLHQFH
7KH�-XQLRU�6FLHQFH�6XEMHFW�6SHFLILFDWLRQ�LV�VWLOO�QRW�DYDLODEOH�
RQ�WKH�1&&$�ZHEVLWH��,W�LV�FXUUHQWO\�SURSRVHG�WKDW�LW�ZLOO�
EH�LQWURGXFHG�IRU�ILUVW�\HDU�VWXGHQWV�LQ�6HSWHPEHU�������7KH�
1&&$�KDYH�VHW�XS�D�ZRUNLQJ�JURXS�RI������WHDFKHUV�ZKR�
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 
IRU�6FLHQFH�WHDFKHUV��:H�ZRXOG�OLNH�WR�KHDU�IURP�PHPEHUV�
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 
�����PDUNLQJ�VFKHPHV��$OO�EUDQFK�HYHQWV�DUH�DGYHUWLVHG�RQ�
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.

Science Week
6FLHQFH�ZHHN�ZLOO�WDNH�SODFH�IURP�WKH��WK�±���WK�1RYHPEHU��
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 
URXQG�ZLOO�WDNH�SODFH�RQ�WKH���WK�1RYHPEHU��7KLV�LV�D�KXJHO\�
popular event and I would like to thank all involved in the 
organisation of it. 

ISTA AGM Limerick
7KH������$*0�ZLOO�WDNH�SODFH�LQ�/,7�IURP�WKH��WK�±��WK�
$SULO��:H�ZLVK�WKH�RUJDQLVLQJ�FRPPLWWHH�WKH�YHU\�EHVW�RI�
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 
LQFOXGLQJ�5HHO/,)(�6FLHQFH�DQG�WKH�=HUR�5RERWLFV�
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 
VWDII��7KH�EHQHILWV�RI�MRLQLQJ�DUH�LPPHDVXUDEOH��SDUWLFXODUO\�IRU�
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
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City of Physics 
Monday 26th October – 
7KXUVGD\���WK1RYHPEHU�
www.cityofphysics.ie

SciFest 2014: National 
Final. Friday 6th 
1RYHPEHU�0DULQR�
Conference Centre. 
www.scifest.ie

Science Week Ireland: 
“Science Week 2.0: 
Design Your Future” 
�WK�±���WK�1RYHPEHU�
www.science.ie 

RSC: Water: A global 
experiment with 
hydrogels�7XHVGD\���WK�
1RYHPEHU�ZZZ�LVWD�LH

ISTA Annual Senior 
Science Quiz Thur. 12th 
1RY������SP�QDWLRQZLGH�� 
The Final will be held 
LQ�7&'�RQ�6DW����VW�1RY��
www.ista.ie

RDS STEM Learning 
1DWLRQDO�&RQIHUHQFH�IRU�
Primary School Teachers 
6DW����WK�1RY��5'6� 
www.rds.ie/stemlearning

Institute of Biology 
)5((�WDONV�LQ�WKH�
%RWDQLF�*DUGHQV�

The Value of Pollinators 
)ULGD\���WK�1RY���SP 

Canine Genetics Friday 
��WK�1RYHPEHU��SP�
www.ibioli.net

I’m a Scientist & I’m 
an Engineer – get me 
out of here:��WK�±���WK�
1RYHPEHU� 
http://imascientist.ie and 
http://imanengineer.ie

Dates for Diary ISTA Corporate 
Members

Dublin Web Summit 3rd-
�WK�1RY���VROG�RXW���5'6�
www.websummit.net

Galway Science & 
Technology Festival 
0RQGD\��WK�±�6XQGD\�
��QG�1RYHPEHU�ZZZ�
galwayscience.ie

Galileo Teacher Training 
Programme: astronomy 
and science workshop in 
(XURSHDQ�6SDFH�5HVHDUFK�
& Technology Centre 
1HWKHUODQGV���UG�����WK�
1RYHPEHU�

BT Young Scientist & 
Technology Exhibition 
�WK�±��WK�-DQXDU\������
RDS  
www.btyoungscientist.ie

ASE-UK Annual 
Conference��WK�±��WK�
-DQXDU\������8QLYHUVLW\�
RI�%LUPLQJKDP��3UDFWLFDO�
Inspiration Across 
Science Teaching & 
Learning

ISTA Annual Conference
� $SULO��WK��WK������

Limerick Institute of 
Technology www.ista.ie

ICASE World STE 
Conference Turkey 
RQ�1RY���VW�±��WK������
ZZZ�LFDVH�����RUJ

PDST: Biology, Physics, 
Chemistry & Ag Science 
teams are on the road with 
5HVRXUFH�:RUNVKRSV�LQ�
2FWREHU�DQG�1RYHPEHU��
www.ista.ie
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Japanese Knotweed — an 
unwelcome invasive species

Conor O’Brien

You may not have to go very far in many 
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 
PHGDO�DW�8WUHFKW�DV�WKH�PRVW�LQWHUHVWLQJ�RUQDPHQWDO�SODQW�
of the year in 1847. It soon became a much sought after 
ornamental plant for the unsuspecting Victorian gardens in 
VWDWHO\�KRPHV�WKURXJKRXW�%ULWDLQ�DQG�,UHODQG��

.QRWZHHG�KDV�QHYHU�VSUHDG�E\�SROOLQDWLRQ�LQ�(XURSH���WKHUH�DUH�
no seeds produced to be dispersed by the wind. This is because 
all plants on these shores are female plants sharing the same 
'1$�DV�WKH�ILUVW�SODQW�LPSRUWHG�WR�+ROODQG��,W�VSUHDGV�KRZHYHU�
by vegetative regeneration from small pieces which quickly 
grow into whole new plants. It has been shown that a snippet 
RI�URRW�RU�UKL]RPH�DV�VPDOO�DV����J�RU�D�SLHFH�RI�YHJHWDWLRQ�DV�
VPDOO�DV����J�ZLOO�SURGXFH�YLDEOH�SODQWV��� 7KXV�-DSDQHVH�

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 
LPSRVVLEOH�WR�FRPSRVW�DQG�LW�LV�UHSRUWHG�LQ�WKH�8.�WKDW�ORFDO�
council composting units have contributed to the spread in 
%ULWDLQ�

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 
&RPSDQLHV�LQ�WKH�8.�LQ�WKH�SDVW�WR�VWDELOLVH�HPEDQNPHQWV���
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 
ELRGLYHUVLW\��%\�HDUO\�DXWXPQ�WKH�OHDYHV�GLVDSSHDU�OHDYLQJ�EDUH�
ZRRG\�VWDONV�ZKLFK�HYHQWXDOO\�WRSSOH�RYHU��1HZ�VWDONV�VSULQJ�
up between the dead ones early the following spring.

There are four main methods of control which have been used
1. %XU\�DQG�FRYHU�±�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. 6WHP�,QMHFWLRQ�– very effective, requires specialist injector 
gun, safe but labour intensive

4. Cut and pour – very effective, but labour intensive: 
problem with cut stems disposal
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A Global  
Experiment
Thousands of students 
all over the world are 
expected to take part in 
the Royal Society of 
Chemistry (RSC)������
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

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.

N-(phosphonomethyl)glycine (Active Ingredient of Roundup)

My interest in knotweed elimination arose from my 
community involvement as Chairman of Glounthaune Tidy 
7RZQV��*ORXQWKDXQH�LV�D�VPDOO�YLOODJH���NP�WR�WKH�ZHVW�RI�
Cork City and has had a long history of active community 
engagement - it has Community Association with a large Meals 
RQ�:KHHOV�RSHUDWLRQ��*ORXQWKDXQH�ZDV�D�&RUN�&R��&RXQFLO�
QRPLQHH�LQ�WKH�QDWLRQDO�3ULGH�RI�3ODFH������FRPSHWLWLRQ��DQG�
has an active Tidy Towns committee for many years. 

Glounthaune Tidy Towns carried out a detailed survey of 
-DSDQHVH�.QRWZHHG�LQ�2FWREHU������FRYHULQJ�D�GLVWDQFH�RI�
�NP�DORQJ�WKH�ROG�1���URXWH��ZKLFK�DOVR�WUDFNV�WKH�&REK�
Midleton railway line) and found 76 individual ‘stands’ of 
NQRWZHHG�ZLWK�DQ�HVWLPDWHG���������LQGLYLGXDO�VWHPV�FRYHULQJ�
almost 1 hectare in total. They also carried out trials using the 
VWHP�LQMHFWLRQ�WHFKQLTXH�HDUO\�LQ�2FWREHU�������LQVWHDG�RI�WKH�
PRUH�XVXDO�VSUD\LQJ��RQ�IRXU�VWDQGV��7KLV�LQYROYHV�LQMHFWLQJ�
herbicide into the hollow stem near ground level. This resulted 
LQ�DOPRVW������HIIHFWLYHQHVV�ZKHQ�LQVSHFWHG�WKLV�\HDU��

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) 
ZDV�UHFHLYHG�LQ�0D\�������6XSSRUWHG�E\�DGGLWLRQDO�ORFDO�
fundraising, Glounthaune Tidy Towns embarked on an 
eradication programme in July, with an emphasis on stem 
LQMHFWLQJ�EXW�XVLQJ�KHUELFLGH�VSUD\LQJ�ZKHUH�FRQGLWLRQV�
SUHYHQWHG�VWHP�LQMHFWLRQ��H�J��DFFHVVLELOLW\�GLIILFXOWLHV��SODQWV�
QRW�GHYHORSHG�HQRXJK�WR�VWHP�LQMHFW���

A number of the Tidy Towns committee attended two Alien 
Invasive Species seminars/workshops one sponsored by IRD 
'XKDOORZ��WKH�RWKHU�E\�6(&$'�0LGOHWRQ��6RXWK�(DVW�&RUN�
Area Development). This enabled three teams of two to be 

News & Views
Mary Mullaghy

WUDLQHG�ORFDOO\�LQ�WKH�VWHP�LQMHFWLRQ�WHFKQLTXH����ZHUH�ORFDO�
FROOHJH�VWXGHQW�YROXQWHHUV��VXSSOHPHQWHG�E\�WZR�786�ZRUNHUV�
XQGHU�WKH�DXVSLFHV�RI�6(&$'��

'XULQJ�WKH�VHFRQG�KDOI�RI�$XJXVW�������WKH�WHDPV�KDYH�
FRPSOHWHG���GD\V�RI�VWHP�LQMHFWLQJ�XVLQJ�WZR�GLIIHUHQW�
VWHP�LQMHFWLQJ�SURSULHWDU\�V\VWHPV��$SSUR[LPDWHO\��������
individual plants (stems) have been treated using the Roundup 
%LDFWLYH��/DWH�$XJXVW�6HSWHPEHU�LV�WKH�RSWLPDO�WLPH�IRU�VWHP�
LQMHFWLQJ�DV�WKH�SODQW�UHWUHDWV�LQWR�WKH�FRPSOH[�URRW�V\VWHP�
for the winter. At this time of the year the plant draws down 
the last of the nutrients from the leaves for overwintering and 
WKLV�UHYHUVLRQ�FDQ�EH�XVHG�DV�D�YHKLFOH�WR�WUDQVSRUW�WKH�LQMHFWHG�
KHUELFLGH�GHHS�LQWR�WKH�URRW�V\VWHP��7KH�VWHP�LQMHFWLRQ�ZDV�
supplemented by selectively spraying relatively inaccessible 
VWDQGV�HVSHFLDOO\�WKRVH�DGMDFHQW�WR�WKH�UDLOZD\�RQ�VWHHS�
embankments or in dangerous roadside locations.

%\�PLG�6HSWHPEHU�WKHUH�ZHUH�HQFRXUDJLQJ�YLVLEOH�VLJQV�WKDW�
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 Stem Injection ‘Gun” 

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    
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STEM Learning Conference
$�67(0�/HDUQLQJ�&RQIHUHQFH�ZLOO�
take place on Saturday 14th 
1RYHPEHU�����DP��������
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 have a 
'UDIW�1DWLRQDO�)UDPHZRUN�IRU�
Teacher’s Learning called Cosán. 
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
7KH�WDONV�ZLOO�EH�KHOG�LQ�WKH�%RWDQLF�
Gardens. For details see  
www.ibioli.net/events.html 
or www.ista.ie/news/institute-
biology-ireland-2

Frontiers of Physics 2015
The Annual IoP Ireland Conference took 
SODFH�RQ�6DWXUGD\���WK�6HSWHPEHU�LQ�
WKH�6FKRRO�RI�3K\VLFV�LQ�18,�*DOZD\��$�
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 
&ORVH�2%(��)LQVW3��([HWHU�&ROOHJH��
8QLYHUVLW\�RI�2[IRUG��3LFWXUHG�KHUH�ZLWK�
Sheila Gilheany from IoP. www.iopireland.org

Féilte
7KH�DQQXDO�)HVWLYDO�RI�(GXFDWLRQ�LQ�
/HDUQLQJ�DQG�7HDFKLQJ�([FHOOHQFH��LV�D�
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
(YHU\WKLQJ��IURP�WKH�DWRPLF�WR�WKH�FRVPLF��LV�FRQYHUJLQJ�
LQ�'XEOLQ�WKLV�1RYHPEHU��
After the success of DART 
of Physics last year Dr Shane 
%HUJLQ�7&'�DQG�'U�$RLEKLQQ�
1t�6K~LOOHDEKiLQ�8&'�KHDG�
up a team of enthusiastic 
physicists to bring the wonder 
of physics to the public.  
www.cityofphysics.com

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: 1st. €1500,  
2nd. €1000 and 3rd. €500. See 
http://apps4gaps.ie/ 

ESA/GTTP Teacher Train-

ing Workshop 2015

7KH�VL[WK�(6$�*773�7HDFKHU�
7UDLQLQJ�:RUNVKRS�ZLOO�EH�KHOG�DW�
WKH�(XURSHDQ�6SDFH�5HVHDUFK�DQG�
7HFKQRORJ\�&HQWUH��(67(&��LQ�
1RRUGZLMN��WKH�1HWKHUODQGV����UG�±�
��WK�1RYHPEHU�������

Smart Futures 
Smart Futures, the Government-Industry programme 
promoting science, technology, engineering and maths 
�67(0��FDUHHUV�WR�VHFRQGDU\�VFKRRO�VWXGHQWV�LQ�,UHODQG�KDV�
redeveloped its website and 
launched a brand new online 
booking system for secondary 
schools to requests free career 
talks.  
www.smartfutures.ie

Naughton Scholar-
ships
7KH�SUHVWLJLRXV�1DXJKWRQ�)RXQGDWLRQ�
Scholarships have been announced. 
)URP�����HQWULHV����VWXGHQWV�IURP����
FRXQWLHV�ZHUH�WKH�OXFN\�UHFLSLHQWV��1H[W�
year it is hoped that students from all 26 
counties will receive the very generous 
DZDUGV�WR�FRYHU�WKH�IHHV�IRU�67(0�FROOHJH�
courses.

SciFest News
Christopher Carragher Scifest 
�����DQG�6LPRQ�%OXHWW�6FL)HVW�
�����ERWK�RYHUDOO�ZLQQHUV�UHFHLYHG�
Naughton Scholarships. At 
International level, Christopher 
ZRQ�VHFRQG�SODFH�LQ�WKH�&RPSXWDWLRQDO�%LRORJ\�DQG�
%LRLQIRUPDWLFV�FDWHJRU\�DW�Intel ISEF 2015�DQG�(OOHQ�
)LW]JHUDOG��$RLIH�'RODQ�	�1LDPK�1\KDQ�IURP�6DFUHG�+HDUW�
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 
ILQDOV�RI�WKH�*RRJOH������
science fair.



www.ista.ie8

ISTA Senior Science Quiz
The Annual ISTA Senior Science Quiz 
Regional Rounds will take place on 
7KXUVGD\���WK�1RYHPEHU�DW�����SP�LQ����
YHQXHV�QDWLRQZLGH�GXULQJ�6FLHQFH�:HHN��
'U�$RLEKLQQ�1i Shuilleabhain will act 
as quizmaster for the Final, sponsored 
by PharmaChemical Ireland, in Trinitry 
&ROOHJH�RQ�6DWXUGD\���VW�1RYHPEHU�

I’m a Scientist and I’m an Engineer
,¶P�D�6FLHQWLVW�DQG�,¶P�DQ�(QJLQHHU�ZLOO�EH�UXQQLQJ�LQ�,UHODQG�
WKLV�1RYHPEHU�WR�EORZ�DZD\�WKH�PDG�VFLHQWLVW�VWHUHRW\SH�DQG�
show students a slice of real science and 
engineering.  
http://www.cityofphysics.com/sun.html

Celebrating George Boole's Bicentenary 
,Q�������8QLYHUVLW\�&ROOHJH�&RUN�FHOHEUDWHV�WKH�ELFHQWHQDU\�
RI�*HRUJH�%RROH¶V�ELUWK��WKH�ILUVW�3URIHVVRU�RI�0DWKHPDWLFV�
at the college. A mathematical genius who was largely self-
WDXJKW��KLV�LQYHQWLRQ�RI�%RROHDQ�DOJHEUD�DQG�V\PEROLF�ORJLF�
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 
and retrieval, electronic 
circuits and controls that 
support life, learning and 
communications in the 
21st century.  
www.georgeboole.com

BOOLEAN LOGIC GAME LAUNCHED BY 
THE CEIA
To mark the bicentenary of the birth of mathematical genius, 
*HRUJH�%RROH��WKH�CEIA —�&RUN¶V�7HFKQRORJ\�1HWZRUN��
UHFHQWO\�ODXQFKHG�DQ�LQWHUDFWLYH�%RROHDQ�ORJLF�JDPH�IRU�
students. 

Funded by Science Foundation Ireland (SFI) and in 
SDUWQHUVKLS�ZLWK�WKH�%RROH�6FKRRO�SURJUDPPH�DW�8&&��WKH�
role-playing card game represents the true and false values 
RI�%RROHDQV�LQ�HYHU\�GD\�XVHV��DQG�LV�GHVLJQHG�WR�EH�XVHG�
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

Global Action Plan’s New Initiative -  
“Water Explorer 2016”
Leading environmentalist Duncan 
6WHZDUW��2O\PSLF�SHQWDWKOHWH��1DWDO\D�
Coyle, and high performance swimmer 
%HWKDQ\�&DUVRQ��WRGD\�ODXQFKHG�
*OREDO�$FWLRQ�3ODQ¶V�LQQRYDWLYH�µ:DWHU�
([SORUHU�����¶�SURJUDPPH�LQ�WKH�
'XEOLQ¶V�1DWLRQDO�$TXDWLF�&HQWUH��
Schools around the country are being encouraged to sign 
up to the water conservation programme and help save the 
HTXLYDOHQW�RI�����EDWK�WXEV�RI�ZDWHU�LQ�WKRVH�VFKRROV�WDNLQJ�
SDUW�E\�-XQH������

ICI Chemistry Newsletter Competition 2015-16
As part of the celebrations for 
the International Year of Light the Institute of 
&KHPLVWU\�$QQXDO�1HZVOHWWHU�&RPSHWLWLRQ�
theme this year is Photochemistry. Closing 
date Friday 18th December. This years 
ZLQQHUV�ZHUH�DQQRXQFHG�DW�WKH�&KHP(G�
&RQIHUHQFH�LQ�8&&�

SSPC National Crystal Growing Competition
)ROORZLQJ�WKH�VXFFHVV�RI�WKH������
Synthesis and Solid State Pharmaceutical 
&HQWUH¶V��663&��1DWLRQDO�&U\VWDO�
Growing Competition, the SSPC has 
ODXQFKHG�WKH������QDWLRQDO�FU\VWDO�
growing competition, in partnership 
with the International Union of 
Crystallography’s (IUCr) global 
competition.

Mathematics and the Making 
of Modern Ireland
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 LV�UXQ�E\�18,�*DOZD\��7KLV�
year Canadian Astronaut, Commander 
Chris Hadfield, Aoife McLysaght, 
Professor of Genetics in Trinity College 
'XEOLQ�DQG�WKH�RYHUDOO�ZLQQHUV�RI�WKH�%7�
<RXQJ�6FLHQWLVW�	�7HFKQRORJ\�([KLELWLRQ������DUH�WKH�MXGJHV��
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.



SCIENCE Vol. 51, Number 1, November 2015 �

The 34th�$QQXDO�&KHP(G�
Conference was held in the 
(XUHND�&HQWUH��8QLYHUVLW\�

College Cork on Saturday 17 
2FWREHU�������,W�SURYHG�YHU\�
popular with teachers and was 
DWWHQGHG�E\�����FKHPLVWU\�
teachers from all over Ireland. The 
FRQIHUHQFH�ZDV�RI¿FLDOO\�RSHQHG�
by Professor Paul Ross, Head of 
&ROOHJH�RI�6FLHQFH��(QJLQHHULQJ�
DQG�)RRG�6FLHQFH��6()6���8&&�
who gave an overview of the 
teaching and research being 
FDUULHG�RXW�LQ�WKH�FROOHJH�RI�6()6���
The opening talk Teaching Atomic 
Structure to Leaving Certificate 
Standard was given by  Dr Fiona 
'HVPRQG��6WDWH�([DPLQDWLRQV�
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.  

Chemed 2015, UCC 
%ULOOLDQW�,GHDV�DQG�*UHDW�5HVRXUFHV�IRU�7HDFKLQJ�/HDYLQJ�&HUWL¿FDWH�&KHPLVWU\

Declan Kennedy

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

A long lunch break took place from 
�������������S�P��7KLV�DOORZHG�WHDFKHUV�
WLPH�WR�HQMR\�D�³EURZQ�EDJ´�OXQFK��YLVLW�
WKH�OLTXLG�QLWURJHQ�SODQW�LQ�8&&�DQG�
visit the various workshops. I am very 
grateful to Dr Donnacha O’Connell, 
&KHPLVWU\�'HSDUWPHQW�8&&��ZKR�
conducted the visits to the liquid 
QLWURJHQ�SODQW�DQG�WR�WKH�:RUNVKRS�
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 
(XUHND�ODEV�SURYHG�YHU\�SRSXODU�DV�LW�
gave teachers the opportunity to pick 
up hints and tips about the experiments 
and to discuss these experiments with 
experienced teachers. 

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

Michael King speaking at the ChemEd 
conference on A tour of Whitegate Oil 
5H¿QHU\��

In the second presentation Michael 
King, Commercial Manager, Phillips66 
Ireland brought us on A tour of 
Whitegate Oil Refinery��:KHQ�
I taught in Colaiste Muire Cobh I 
regularly brought my students to 
YLVLW�:KLWHJDWH�2LO�5HILQHU\�ZKLFK�
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 
:KLWHJDWH�2LO�5HILQHU\�E\�PHDQV�RI�
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, 
'HSDUWPHQW�RI�&KHPLVWU\��8&&���

In this talk Mila discussed the key 
principles of Gas Chromatography 
(GC), High- Performance Liquid 
Chromatography (HPLC), Infra-Red 

Spectrometry (IR) and 
8OWUDYLROHW�6SHFWURPHWU\�
�89��DV�DSSOLFDEOH�WR�
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 
8&&�WR�VKRRW�WKH�YDULRXV�
types of instrumentation in 
operation. 

After this talk, Mr Conor 
:DONHU��)ROHQV��IRUPDOO\�
launched the videos and a 
free DVD containing the 



www.ista.ie��

In the Spectroscopy in a Suitcase workshop, Dr 
7UHYRU�&DUH\��'HSDUWPHQW�RI�&KHPLVWU\��8&&��DQG�
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.  

$IWHU�OXQFK�'U�0DUF�6WXFNH\��,*6�:LOKHOPVKDYHQ�
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 
E\�'U�&RQRU�2¶%ULHQ��3UHVLGHQW�RI�WKH�,ULVK�6FLHQFH�
Teachers’ Association. In his presentation Conor 
spoke on the topic of Health and Safety Training 
for Science Teachers�DQG�RXWOLQHG�D�SURMHFW�WKDW�LV�
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 
WKH�&KLHI�([DPLQHU�DQG�GHVFULEHG�WUHQGV�LQ�/HDYLQJ�&HUWLILFDWH�
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 
�����H[DPLQDWLRQ�SDSHUV�ZHUH�GHVFULEHG�DQG�XVHIXO�DGYLFH�ZDV�
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 
(G�ZKR�KHOSHG�WR�PDNH�WKH�FRQIHUHQFH�VXFK�D�VXFFHVVIXO�
RQH���3'67��5R\DO�6RFLHW\�RI�&KHPLVWU\��)ROHQV��:KLWHJDWH�
Oil Refinery and Anyone for Science. I also wish to thank the 
:RUNVKRS�SUHVHQWHUV�IRU�VHWWLQJ�XS�WKH�YDULRXV�H[SHULPHQWV�
LQ�WKH�(XUHND�ODEV��*UHDW�FUHGLW�LV�GXH�WR�WKH��RUJDQLVLQJ�

committee whose members  were invaluable in ensuring the 
VPRRWK�UXQQLQJ�RI�WKH�FRQIHUHQFH���%UHQGDQ�)DQQLQJ���6HiQ�
Finn, Ryan Gallagher, Rory Geoghegan, James Holden, 
Tim Lordan, Michelle Lyons, Geraldine McCarthy, David 
O’Connell, Alvaro Pascual Sanchez and Sudirman Sudirman.

:H�DUH�YHU\�IRUWXQDWH�LQ�,UHODQG�WR�KDYH�RXWVWDQGLQJ�VFLHQFH�
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 
WKHP�WUDYHOOLQJ�ORQJ�GLVWDQFHV�LV�KXJHO\�LPSUHVVLYH���:HOO�GRQH�
WR�DOO�RI�\RX�

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

Title of Experiment Presenter
7R�PHDVXUH�WKH�YDOXH�RI�WKH�8QLYHUVDO�*DV�&RQVWDQW��5� John  Lucey
To plot a pH titration curve for a strong acid vs. strong base titration. 5REHUW�1RODQ
To conduct an activity using a conductivity sensor to investigate the relative 
ability of (i) different solutions of salts of the same concentration and (ii) different 
concentrations of the same salt to conduct an electric current. 

Sean Finn

To estimate the concentration of free chlorine in swimming-pool water or bleach 
using (a) a comparator or (b) a colorimeter. 

Alan O’Donoghue

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-
liquid extraction using cyclohexane.

David O’Connell

Demonstration of electroplating (copper and nickel) Rory Geoghegan
(OHFWURO\VLV�RI�VRGLXP�VXOIDWH�DQG�SRWDVVLXP�LRGLGH�VROXWLRQV Paul Joyce
To oxidise phenylmethanol (benzyl alcohol) to benzoic acid with potassium 
manganate(VII) solution (potassium permanganate) in alkaline conditions. 

Ryan Gallagher

Conor Walker and Jonathan Saint, Folens, presenting copies of the new 
DVD on Leaving Cert. Chemistry to Marjorie Ryan and Hilary Lynch. 
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Rory Geoghegan demonstrating some electroplating experiments during 
the ChemEd workshop. 

Sean Finn demonstrating the conductivity experiment on the proposed 
QHZ�/HDYLQJ�&HUWL¿FDWH�&KHPLVWU\�V\OODEXV��DW�&KHP(G��

David O’Connell demonstrating the steam distillation of cloves during the 
ChemEd workshop. 

SSPC National 
Crystal Growing 
Competition

Grow your own crystal to win!
)ROORZLQJ�WKH�VXFFHVV�RI�WKH������
Synthesis and Solid State Pharmaceutical 
&HQWUH¶V��663&��1DWLRQDO�&U\VWDO�
Growing Competition, the 
663&�KDV�ODXQFKHG�WKH������
national crystal growing 
competition, in partnership 
ZLWK�WKH�,QWHUQDWLRQDO�8QLRQ�
RI�&U\VWDOORJUDSK\¶V��,8&U��
global competition.
The competition is supported by SFI 
(Science Foundation Ireland).

Competition Overview
The aim of both the SSPC national 
DQG�,8&U�JOREDO�FRPSHWLWLRQ�LV�IRU�DQ�
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 
ZLOO�EH�MXGJHG�E\�663&�H[SHUWV�DQG�WKRVH�
entering the global competition will be 
MXGJHG�E\�DQ�LQWHUQDWLRQDO�SDQHO�RI�MXGJHV 
who are experts in crystallisation and 
FU\VWDOORJUDSK\�

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 
FRXOG�ZLQ�ERWK��7KHUH�ZLOO�EH�RQH�ZLQQHU�
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
1DWLRQDO�FDWHJRU\��L3DG�0LQL�	�7URSK\�

International Category: Young Crystal Growers 
Certificates and Medals

Closing date: 22nd November 2015
Find out more information on: http://www.sspc.ie/
crystal_growing 
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Improve student 
attainment in  
your classroom

Registered charity number: 207890

Bridge the knowledge gap and help 
students prepare for post-16 chemistry 
with online quizzes and formative 
feedback  
http://rsc.li/knowledge-gap

Increase your students’ confidence 
in practical chemistry with  
video-based quizzes
http://rsc.li/assess-practical

with our free resources 
to support assessment 
in chemistry

Develop their problem solving skills 
with the help and support of our 
online tutor
http://rsc.li/tutor

For more free resources visit

www.rsc.org/learn-chemistry
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Science Magic, Tricks, and Mysteries 
for Primary Science 

Maeve Liston 

Problem Posed Solution Concept 
 
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 
DQ�REMHFW�LV�VXSSRUWHG�WKH�REMHFW�
will balance.

3RXU�����FP3 of water into the 
can. Tilt the can at an angle of 
��° 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 
FHQWUH�RI�WKH�HPSW\�FDQ��:KHQ�\RX�
WLOW�LW�WR���° the centre of gravity 
still remains in the centre of the 
can but as the can is no longer 
XSULJKW�� LW�ZLOO� IDOO�RYHU��:KHQ�
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 
��°, the centre of gravity shifts 
enough to remain in the ‘centre’ 
of the tilted can and therefore 
allowing it to  balance.

 

As part of Limerick Life 
Long Learning Festival 
������0DU\�,PPDFXODWH�

College ran a ‘Science Magic, 
Tricks, and Mysteries’ workshop 
for children and adults in March 
������
The activities carried out by the 
participants were based on a 
variety of different concepts on 
forces and balancing, properties 
of materials, static electricity and 
heat. The children and parents 

WKRURXJKO\�HQMR\HG�WKH�VHVVLRQV�
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 
when they got home. 

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

of a glass?
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Problem Posed Solution Concept

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. 

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. 

%RWK�FDQV�KDYH�WKH�VDPH�VKDSH�
and volume but the can of diet 
FRNH�ÀRDWV�DQG�WKH�QRUPDO�FRNH�
sinks because is is much denser. 
This is due to the high sugar 
content of the normal coke.
$�VWDQGDUG�����FP3 can of coke 
contains about 16 grams of sugar.

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 
WKH� ERWWRP�RI� WKH� JODVV��:KHQ�
the salt is added to the water it 
becomes more dense than the 
HJJ�DQG�VR�WKH�HJJ�ÀRDWV�WR�WKH�
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.  

Dr. Maeve Liston
Lecturer in Science Education
Mary Immaculate College 
Associate and Senior Research Fellow at the NCE-MSTL
E-mail: Maeve.liston@mic.ul.ie
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There were great celebrations on 2nd�1RYHPEHU�
when Sr Mercedes Desmond was conferred with 
DQ�KRQRUDU\�GRFWRUDWH�E\�8QLYHUVLW\�&ROOHJH�&RUN��

The ceremony took place as part of the celebrations of 
WKH����th�DQQLYHUVDU\�RI�WKH�ELUWK�RI�*HRUJH�%RROH��WKH�
¿UVW�SURIHVVRU�RI�0DWKHPDWLFV�LQ�8&&��
The citation for Sr Mercedes was read by Professor Aine 
+\ODQG��(PHULWXV�3URIHVVRU�RI�(GXFDWLRQ�8&&��6U�0HUFHGHV�
'HVPRQG�ZDV�ERUQ�LQ�'RQRXJKPRUH��&R��&RUN�LQ������DQG�
entered the Mercy Convent in St. Maries of the Isle, Cork in 
������$OWKRXJK�VKH�KDG�QHYHU�VWXGLHG�VFLHQFH�DW�VHFRQGDU\�
VFKRRO��6U�0HUFHGHV�HQUROOHG�DV�D�VWXGHQW�LQ�8&&�WR�VWXG\�
physics under Professor J. J. McHenry. One of her external 
H[DPLQHUV�ZDV�3URIHVVRU�(76�:DOWRQ�ZKR�ZRQ�WKH�1REHO�
prize for physics for his work on splitting the atom. Sr 
0HUFHGHV�DOVR�VWXGLHG�PDWKHPDWLFV�DQG�FKHPLVWU\�DQG�LQ������
VKH�JUDGXDWHG�ZLWK�D�%�6F��GHJUHH�DQG�VXEVHTXHQWO\�D�+�'LS�LQ�
(G��

,Q������6U�0HUFHGHV�ZDV�DVVLJQHG�WR�6W��$OR\VLXV�6FKRRO��
Sharman Crawford Street, where she taught Physics, Chemistry 
DQG�0DWKHPDWLFV�WKURXJKRXW�KHU�WHDFKLQJ�FDUHHU��,Q�������
along with a small group of other science teachers, she played 
a key role in founding the Irish Science Teachers’ Association. 
Professor Hyland paid great tribute to the ISTA for ensuring the 
possible standards of science education in Ireland. St Aloysius 
6FKRRO�EHFDPH�WKH�KRPH�RI�WKH�&RUN�%UDQFK�RI�WKH�,ULVK�6FLHQFH�
7HDFKHUV¶�$VVRFLDWLRQ�DQG�IRU�RYHU����\HDUV��6U�0HUFHGHV�ZRXOG�
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 
6W�$OR\VLXV�VFKRRO�LQ������DQG�GXULQJ�KHU�
term as principal, enrolment in the school 
URVH�WR������VWXGHQWV�PDNLQJ�LW�WKH�ODUJHVW�
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, 
8&&�LV�DOVR�KRQRXULQJ�DOO�WKRVH�UHOLJLRXV�

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 
'RFWRUDWH�DQG�DOWKRXJK�VKH�ZDV����\HDUV�RI�DJH�VKH�IHOW�YHU\�
\RXQJ�DV�VKH�ZDV�VWLOO�OHVV�WKDQ�KDOI�WKH�DJH�RI�*HRUJH�%RROH�
ZKRVH�ELUWKGD\�ZDV�EHLQJ�FHOHEUDWHG�RQ�WKDW�GD\��6KH�UHFDOOHG�
WKDW�*HRUJH�%RROH¶V�FKRVHQ�SURIHVVLRQ�ZDV�WKDW�RI�D�VHFRQGDU\�
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 
RI�0HUF\��,QWHUHVWLQJO\��VKH�SRLQWHG�RXW�WKDW�WKH�0HUF\�8QLYHUVLW\�
+RVSLWDO�ZDV�HVWDEOLVKHG�LQ������DQG�WKHVH�0HUF\�6LVWHUV�OLYHG�
QH[W�GRRU�WR�*HRUJH�%RROH�LQ�*UHQYLOOH�3ODFH�ZKHUH�KH�ZURWH�KLV�
IDPRXV�ERRN�³$Q�,QYHVWLJDWLRQ�RI�WKH�/DZV�RI�7KRXJKW´�ZKLFK�
ZDV�SXEOLVKHG�LQ�������

6KH�FRQFOXGHG�E\�VD\LQJ�WKDW�VKH�KRSHG�WKDW�*HRUJH�%RROH�ZRXOG�
EH�DQ�LQVSLUDWLRQ�WR�WKH�SUHVHQW�DQG�IXWXUH�JUDGXDWH�RI�8&&�ZKR�
SXUVXH�WKH�VDPH�FDUHHU�RI�*HRUJH�%RROH�DV�WHDFKHUV�RI�6FLHQFH�
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

Sr Mercedes conferred with Honorary 
Doctorate

Declan Kennedy
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‘On average, a second level mathematics 
examination paper contains more vocabulary than 
D�FRUUHVSRQGLQJ�(QJOLVK�H[DPLQDWLRQ�SDSHU¶��$V�
a science teacher, I remember being surprised to 
read this some years ago. Intuitively, it had always 
DSSHDUHG�WR�PH�WR�EH�WKH�RWKHU�ZD\�DURXQG��%XW�
then, language has been pivotal to the teaching and 
learning of science and mathematics. 
:KHQ�WKH�WRSLF�RI�VFLHQWLILF�ZRUGV�LV�UDLVHG�LW�LV�RIWHQ�LQ�WKH�
context of precision of meaning. Precision is generally seen as 
D�JRRG�WKLQJ���7KH�RSSRVLWH�FDQ�EH�WKH�FDVH�ZLWK�D�VXEMHFW�VXFK�
as poetry where word opaqueness is often desirable.) 

,�FDPH�DFURVV�DQ�DUWLFOH�UHFHQWO\��:HOOLQJWRQ��������WKDW�ORRNV�
at another aspect of scientific language, namely, differences 
EHWZHHQ�VFLHQWLILF�ZRUGV��:HOOLQJWRQ�FODLPV�WKDW�WKHUH�DUH�
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 ¿HOG

For example, he takes the word ‘trachea’. Its meaning comes 
IURP�D�UHDO�REMHFW��RQH�WKDW�LV�HDV\�WR�REVHUYH��$�GLIIHUHQW�
VLWXDWLRQ�DSSOLHV�WR�D�ZRUG�VXFK�DV�µLQHUWLD¶��:HOOLQJWRQ�
describes ‘inertia’ as a concept in the sense that its meaning 
comes from the observation that it is difficult to push a 
VWDWLRQDU\�REMHFW�OLNH�D�KHDY\�URFN��:KDW�LV�REVHUYHG�LV�DQ�
H[SHULHQFH�UDWKHU�WKDQ�D�GLUHFW�REMHFW��

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. 
1HLWKHU�DUH�PDQ\�PDWKHPDWLFDO�V\PEROV��

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
���� )DPLOLDU�REMHFWV��QHZ�QDPHV��V\QRQ\PV�
���� 1HZ�REMHFWV��1HZ�QDPHV�
���� 1DPHV�RI�FKHPLFDO�HOHPHQWV�
1.4 Other chemical nomenclature.

Familiar naming words include ‘trachea’, ‘pelvis’, as discussed 
DOUHDG\��:RUGV�QHZ�WR�PDQ\�\RXQJ�VWXGHQWV�PLJKW�LQFOXGH�
‘tripod’ and ‘coverslip’. All are real and observable and thus, at 
the lowest level of abstraction.

Level 2: Process words
2.1 May be shown or demonstrated
����1RW�HDVLO\�GHPRQVWUDWHG

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
����:LWK�VSHFLDO�PHDQLQJV
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 
ZRUGV�VXFK�DV�µPROH¶��µHOHFWULF�¿HOG¶�DQG�µTXDQWXP¶�UHIHU�WR�
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. :RUGV�PRUH�OLNHO\�WR�OHDG�WR�FRQIXVLRQ�DPRQJ�VWXGHQWV�DUH�
PRUH�HDVLO\�LGHQWL¿HG�

3. 7UHQGV�LQ�VXEMHFW�WDNH�XS�PD\�EH�OLQNHG�WR�WKH�OHYHO�RI�
DEVWUDFWLRQ�RI�VXEMHFW�WHUPLQRORJ\��)RU�H[DPSOH��WKH�
physical sciences contain a high proportion of abstract 
words and have generally lower levels of take-up than 
other sciences at senior level.

4. ,Q�UHODWLRQ�WR�PRUH�DEVWUDFW�ZRUGV�:HOOLQJWRQ�VXJJHVWV�
that, among other strategies, devices such as appropriate 
analogies and models may prove useful in helping student 
understanding. 

��� 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
:HOOLQJWRQ��-�-���������$�WD[RQRP\�RI�VFLHQWLILF�ZRUGV��School 

Science Review, pp. 767–772.
,OOLQJZRUWK��9���������The Penguin Dictionary of Physics. 

Ted Forde, Ballinteer, Dublin 16 
(Retired Chemistry Teacher)

The words we use in science 
Ted Forde
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Musings
 

Ian McCulloch

:KLOH�,�HQMR\�WKH�$QQXDO�0HHWLQJ�LPPHQVHO\�
WKHUH�DUH�VRPH�UDPL¿FDWLRQV�DVVRFLDWHG�
with attending. Firstly, Rory is such a 

stalwart and committed ISTA member that it is 
GLI¿FXOW�WR�LJQRUH�KLV�UHTXHVWV�IRU�³D�IHZ�OLQHV´�
IRU�WKH�QH[W�³6FLHQFH´��,�UHOLVK�WKLV�RSSRUWXQLW\�
WR�GHPRQVWUDWH�P\�³WDOHQW´�IRU�XWLOLVLQJ�PDQ\�
words when a more carefully chosen few would 
VXI¿FH��+RZHYHU��LW�GRHV�LPSLQJH�RQ�P\�HYHU�EXV\�
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 
GHOYLQJ�LQWR�P\�³LW�ZLOO�FRPH�LQ�XVHIXO�VRPHWLPH´�
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.

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 
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. 
%\�KROGLQJ�WKH�TXDOSH[�
and rotating the tennis 
ball enthusiastically 
the milk container can 
be lifted. Interestingly 
for an academic, 
Hugh doesn’t have 

The scholarship programme was established 
LQ������E\�0DUWLQ�1DXJKWRQ��IRXQGHU�DQG�
chairman of the Glen Dimplex Group, the 

largest global manufacturer of electrical heating 
DSSOLDQFHV��$Q�HQJLQHHU�E\�SURIHVVLRQ��'U��1DXJKWRQ�
has overseen his company grow to become the 
world's largest manufacturer in domestic heating 
appliances with plants in the Republic of Ireland, 
8QLWHG�.LQJGRP�DQG�1RUWK�$PHULFD��+H�LV�DQ�
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 
&ROOHJH�'XEOLQ�DQG�WKH�8QLYHUVLW\�RI�1RWUH�'DPH��
7KH�DLP�RI�WKH�1DXJKWRQ�VFKRODUVKLSV�LV�WR�SURPRWH�WKH�VWXG\�
of engineering, science and technology at third level in Ireland. 
(DFK�\HDU�D�QXPEHU�RI�H[FHSWLRQDO�VWXGHQWV�DUH�DZDUGHG�
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 
DQQXDOO\��QRZ�LQFOXGLQJ����FRXQWLHV�DQG�ZLWK�SODQV�IRU������WR�
become a nationwide scheme with the inclusion of Dublin and 
Cork for the first time.

$Q�DZDUG�FHUHPRQ\�WRRN�SODFH�LQ�WKH�7ULQLW\�%LRPHGLFDO�
6FLHQFH�,QVWLWXWH�DW�7ULQLW\�&ROOHJH��ZKHUH�WKH�8QLYHUVLW\�
3UHVLGHQWV�DQG�WKH�IRXQGLQJ�SDWURQV�RI�7KH�1DXJKWRQ�
)RXQGDWLRQ��'U��0DUWLQ�1DXJKWRQ�DQG�KLV�ZLIH�&DUPHO��
presented the winning students with their awards and cheques. 
(DFK�6FKRODUVKLS�LV�ZRUWK�¼������SHU�DQQXP�IRU�HDFK�\HDU�
of a student's three or four year undergraduate degree. The 
VHFRQGDU\�VFKRROV�WKH\�DWWHQGHG�DOVR�UHFHLYH�D�SUL]H�RI�¼������
towards their school's science facilities, for their support of 
these students.

6LQFH�LWV�HVWDEOLVKPHQW�LQ�������1DXJKWRQ�)RXQGDWLRQ�
6FKRODUVKLSV�ZRUWK�¼����PLOOLRQ�KDYH�EHHQ�SUHVHQWHG�WR�
����\RXQJ�SHRSOH�LQ�WKH�ILHOGV�RI�VFLHQFH��HQJLQHHULQJ�DQG�
WHFKQRORJ\��7KLV�\HDU�WKHUH�ZHUH����OXFN\�UHFLSLHQWV��7KH�
whole process from start to finish is managed effectively by all 
WKH�PHPEHUV�RI�WKH�1DXJKWRQ�)DPLO\��)RU�PRUH�LQIRUPDWLRQ�JR�
to the website www.naughton.ie

Mary Mullaghy

The Naughton 
Foundation 
Scholarships
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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://www2.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 
ERRPHUDQJ�ZRXOGQ¶W�FRPH�EDFN�

During my visit to the Science on Stage workshop David 
.HHQDKDQ�KDG�D�GHPR�LQYROYLQJ�MDUV�RI�VXJDU��ZKLFK�,�
UHSURGXFHG��DOPRVW��VXEVHTXHQWO\��,I�\RX�OHW�JR�WKH�WKUHH�MDP�
MDUV�LQ�WKH�ILUVW�SLFWXUH�VLPXOWDQHRXVO\��WKH�VLWXDWLRQ�DV�VHHQ�
LQ�WKH�VHFRQG�SLFWXUH�HYROYHV��7KH�HPSW\�MDU�DQG�WKH�RQH�IXOO�
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 
MDU��ZKLFK�XVHV�XS�VXIILFLHQW�HQHUJ\�WR�KLQGHU�LWV�SURJUHVV�
significantly. As with most of these sort of demos some care is 
required. The quantity of sugar, its distribution and position on 
UHOHDVH��DV�ZHOO�DV�WKH�VORSH�RI�WKH�UXQZD\��QHHG�WR�EH�³SOD\HG�
ZLWK´�WR�DFKLHYH�WKH�EHVW�RXWFRPH��

The success of this runway exercise has prompted me to 
DEDQGRQ��IRU�WKH�PRPHQW�DQ\ZD\��P\�YDULRXVO\�ILOOHG�:DYLQ�
pipe sections tests, that you may have read about in previous 
issues (those of you who don’t automatically bypass the 
0XVLQJV�WKDW�LV���

:KHQ�WKH�$*0�ZDV�RYHU�ZH�VWD\HG�IRU�OXQFK�LQ�WKH�8&&�
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 
DULWKPHWLFDO�³HQLJPD´�

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

�� 5HYHUVH�WKH�GLJLWV� �����
�� 6XEWUDFW�WR�JLYH� �����
�� 5HYHUVH�WKH�GLJLWV�DJDLQ�� �����
�� $GG�WKH�ODVW�WZR�QXPEHUV�WR�JLYH� �������
�� 7KH�³HQLJPD´�LV�WKDW�WKH�UHVXOW�LV�DOZD\V� �������

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 
WR�VXFFHHG�DW�WKH�<RXQJ�6FLHQWLVW�([KLELWLRQ��$V�,�VWDUWHG�WR�
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. 

6R��LV�WKHUH�D�<RXQJ�6FLHQWLVW�SURMHFW�LQ�WKH�VSUHDGDELOLW\�RI�
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.

Ian McCulloch
Formerly of Sandford Park, Dublin



SCIENCE Vol. 51, Number 1, November 2015 ��

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 
VXIILFLHQW�EOXH�IRRG�G\H�����WR����GURSV��DQG�VWLU�ZHOO�WR�PL[��
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 
EH�SXUFKDVHG�LQ�ODUJH�KDUGZDUH�VWRUHV�VXFK�DV�:RRGLHV�DQG�
%	4��EXW�LW�LV�EHFRPLQJ�LQFUHDVLQJO\�GLIILFXOW�WR�REWDLQ��2LO�
soluble yellow dye is available from laboratory suppliers and 
this dissolved in paraffin oil or white spirit gives a suitable 
liquid.

:KHQ�FDUU\LQJ�RXW�WKH�H[SHULPHQW�XVH�D�IXQQHO��:KHQ�PL[LQJ�
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 
RI�WKH�SDWWHU�WKDW�FDQ�DFFRPSDQ\�WKH�GHPRQVWUDWLRQ��:KHQ�,�
show this, particularly to primary-school children, there are 
usually lots of gasps of astonishment when the mask is lifted.

Randal Henly

Demonstration Experiment (No. 1 of 10)
 

Randal Henly

I was recently asked, after I had given a lecture-
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 
H[SHULPHQWV¶��

6R�,�MRWWHG�GRZQ�P\�µWRS�WHQ¶��GHPRQVWUDWLRQV�WKDW�LOOXVWUDWH�
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 
DYDLODEOH�LQ�HYHU\�VFKRRO�ODERUDWRU\��)ROORZLQJ��LV�1R����RQ�WKH�
list.

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

 7ZR�����FP3 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 
GLOXWHG�PLON��DERXW�D�������PL[��

 

(*) A cardboard tube of suitable length and diameter is ideal

’ presentation will recognise 
What colour is formed when blue and yellow liquids are 

? Teacher mixes blue and yellow liquids and the resulting liquid 
And when some white is added, will it become 

?’ Some white is added, making the colour light green — 

Teacher now dons his magicians’ hat and repeats the experiment, but 
masks the cylinder(*) before pouring in the blue and yellow liquid, 

? Mask is lifted, 

This is of course an experiment involving density and immiscible 
liquids. The first blue and yellow liquids are water, coloured with a few 

Lamp oil
density 0.8 g/cm3

Sugar syrup
density 1.3 g/cm3

Milk
density 1.0 g/cm3
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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 Cú Chulainn Rollercoaster, 
Rotator, Air Race, Zip-line, Sky Walk and much more.  

EDUCATION MODULES INCLUDE:
 Grassland Ecology
 Conservation & Stewardship  
 Biogeography
 Animal Behaviour

Limited spaces are available
so don’t delay, book today!

CONTACT: 
EDUCATION@TAYTOPARK.IE 
or (01) 835-1999 

>L�VɈLY�H�W\YWVZL�I\PS[�
LK\JH[PVU�JLU[YL�VU�ZP[L�^P[O�
OPNOS`�X\HSPÄLK�HUK�LU[O\ZPHZ[PJ�
LK\JH[PVU�VɉJLYZ�[V�LUNHNL�
HUK�PUZWPYL�`V\Y�Z[\KLU[Z��

Ashbourne, Co. Meath
info@taytopark.ie
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IQ�$XJXVW�������,�FOLPEHG�&DUUDXQWRRKLO�
�������P��LQ�&R��.HUU\��,UHODQG¶V�KLJKHVW�
mountain. Having climbed the mountain many 

WLPHV�RYHU�WKH�SDVW����\HDUV��,�KDG�D�SDUWLFXODU�
UHDVRQ�IRU�WKLV�DVFHQW��:LWK�DQ�LQWHUHVW�LQ�PRXQWDLQ�
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 
HQMR\HG�FOHDU�YLHZV�DQG�RQ�QHDULQJ�WKH�VXPPLW�ZH�FRXOG�VHH�DV�
far as Galtymore in Co. Tipperary. 

:KLOH�WKLV�ZDV�WR�EH�WKH�ILUVW�HYHU�VXUYH\�RI�IORUD�RQ�
‘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–����PLOOLRQ�\HDUV�DJR���
)RUHVWV�RI�WUHH�OLNH�IRUPV��XS�WR����PHWUHV�WDOO���WRGD\�
WKH\�DUH������FP�KLJK��ZHUH�WKH�GRPLQDQW�SODQWV�GXULQJ�
WKH�&DUERQLIHURXV�SHULRG�����–����PLOOLRQ�\HDUV�DJR��
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-

IORZHUHG�%XWWHUZRUW��7KH�
latter two plants are part of a 
group of wild flowers native 
to Ireland, but mainly absent 
IURP�%ULWDLQ��NQRZQ�DV�WKH�
Lusitanian Flora. This unique 
collection of Mediterranean 
plants came originally from 
WKH�,EHULDQ�3HQLQVXOD��1RUWK�
Spain and Portugal) and in 
Ireland, most are found only 
LQ�WKH�6RXWK�DQG�:HVW��7KHUH�
is no conclusive explanation 
for their presence here. 

The Large-flowered 
%XWWHUZRUW�FDWFKHV�DQG�
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.

1HHGOHVV�WR�VD\��LW�ZDV�WR�EH�D�ORQJ�GD\��
between climbing, stopping to record 
species in detail, getting photographs and 
*36�UHDGLQJV��:H�VRRQ�DJUHHG�WKDW�D�GD\�
MXVW�ZDVQ¶W�ORQJ�HQRXJK��RQ�PDNLQJ�LW�WR�
the summit we promised to return as soon 
as possible to continue the survey. 

%XW��WKH�GD\�ZDVQ¶W�ILQLVKHG�\HW��,�
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 
��������P��DQG�%HHQNHUDJK�������P���

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

                                              Mike Maunsell

Above and Right: wave-formed ripple marks on 
Beenkeragh Ridge. (also on the cover)
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International 
Acclaim for 
SciFest Winners 

Sheila Porter

OQ���1RYHPEHU�WKH�%HVW�3URMHFW�
Award winners from each of 
WKH����SciFest@College regional science 

fairs will compete at the SciFest@SFI Discover 
�����QDWLRQDO�¿QDO�LQ�'XEOLQ�IRU�WKH�RSSRUWXQLW\�WR�
represent Ireland at the Intel International Science 
and Engineering Fair (ISEF) in Phoenix, Arizona 
LQ�0D\�������FRXUWHV\�RI�,QWHO�,UHODQG��2WKHU�
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)������LQ�$PVWHUGDP�
and an award which will see the lucky winner/s 
participating in the Long Night of Science�LQ�%HUOLQ�
in June. 
6FL)HVW�VWXGHQWV�KDYH�FRPSHWHG�DW�,QWHO�,6()�RQ�IRXU�VHSDUDWH�
RFFDVLRQV�DQG�KDYH�ZRQ�D�WRWDO�RI�ILYH�PDMRU�DZDUGV��7KLV�\HDU�
Christopher Carragher from Our Lady’s School, Castleblaney 
DQG�WKH�RYHUDOO�ZLQQHU�RI�6FL)HVW������FRPSHWHG�DW�,QWHO�
,6()������LQ�0D\�LQ�3LWWVEXUJK��3HQQV\OYDQLD��&KULVWRSKHU�
ZDV�DZDUGHG�VHFRQG�SODFH�LQ�WKH�&RPSXWDWLRQDO�%LRORJ\�DQG�
%LRLQIRUPDWLFV�&DWHJRU\�DQG�DOVR�KDG�DQ�DVWHURLG�QDPHG�DIWHU�
KLP��1RZ�VWXG\LQJ�HQJLQHHULQJ�LQ�'&8�&KULVWRSKHU�ZDV�
recently awarded a Naughton Foundation Scholarship. 

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

Intel ISEF 2015: Christopher Carragher with his teacher, 
Kathryn Higgins

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 
OLNH�HQYLURQPHQW��EHWZHHQ�����DQG�����PLOOLRQ�\HDUV�DJR��
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 
RU�³VWRVV´�VLGH�RI�WKH�ULSSOH�LV�H[SRVHG�WR�WKH�IXOO�EUXQW�RI�
WKH�FXUUHQW��DQG�LV�D�VLWH�RI�HURVLRQ��7KH�GRZQVWUHDP�RU�³OHH´�
VLGH�RI�WKH�ULSSOH�LV�LQ�WKH�³FXUUHQW�VKDGRZ´�DQG�KDV�VOLJKWO\�
less energetic water conditions. As a consequence, sand can 
settle in these slightly protected spots, accumulating on the 
downstream face of the ripple.

6WDQGLQJ�RQ�WKH�%HHQNHUDJK�ULGJH��ZH�ZRQGHUHG�KRZ�WKHVH�
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 
RYHU�WKUHH�IXOO�GD\V��:H�ZLOO�H[DPLQH�WKH�ULSSOHV�LQ�PRUH�GHWDLO�
and target other mountain flora, hopefully in weather similar to 
WKDW�ZKLFK�ZH�HQMR\HG�RQ�WKLV�FOLPE��

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.

Above: St Patricks Cabbage (a Saxifrage) and Fir Clubmoss
%HORZ��/DUJH�ÀRZHUHG�%XWWHUZRUW��ZKLFK�ZDV�IHDWXUHG�LQ�DQ�
Irish stamp)
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together an exciting itinerary for the Irish 
party’s stay in the city. This included not 
RQO\�9,3�VWDWXV�GXULQJ�WKH�/RQJ�1LJKW�RI�
6FLHQFH�EXW�DOVR�D�WRXU�RI�%HUOLQ��YLVLWV�
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 
8QLYHUVLWlW��

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.

$W�KRPH�WKH�ILUVW�6FL)HVW#6FKRRO�WRRN�
place in St David’s Holy Faith Secondary 
6FKRRO��*UH\VWRQHV�RQ����6HSWHPEHU��,W�
was a great success and congratulations 
to Carolyn Cavey, science teacher, who 

was the chief organiser. More details 
RQ�6FL)HVW#6FKRRO�DUH�DYDLODEOH�RQ�WKH�

SciFest website at www.scifest.ie/scifestschool.

'DWHV�IRU�WKH�UHJLRQDO�6FL)HVW#&ROOHJH�VFLHQFH�IDLUV�DUH�
posted on the website as they become available. Teachers 
are asked to check the website, www.scifest.ie regularly. The 
FORVLQJ�GDWH�IRU�VXEPLVVLRQ�RI�HQWU\�IRUPV�WR�6FL)HVW#&ROOHJH�

�����LV����0DUFK������

Sheila Porter

SciFest CEO

Recipient of the Science Educator of the Year award in 2015.

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

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.’

:KDW�VWDUWHG�RXW�DV�DQ�LGHD��GHYHORSHG�LQWR�D�ZRUOGZLGH�
VXFFHVV�IRU�:HVW�&RUN�VWXGHQWV�(OOHQ�)LW]JHUDOG��
$RLIH�'RODQ�DQG�1LDPK�1\KDQ�IURP�WKH�6DFUHG�+HDUW�
6HFRQGDU\�6FKRRO��&ORQDNLOW\��&R��&RUN��7KHLU�SURMHFW�
HQWLWOHG�µ1RQ�,QWHJUDWHG�/('�%XOE¶�LQYROYHG�DQ�/('�
bulb that they designed to integrate into existing street 
lamp fittings without affecting the performance with 
regard to lux levels and uniformity. They estimated 
WKDW�WKHLU�LQQRYDWLYH�VROXWLRQ�ZRXOG�SURYLGH�DQ�����
VDYLQJ�RQ�FRVW�SHU�DQQXP�DQG�XS�WR�D�����UHGXFWLRQ�
LQ�,UHODQG¶V�DQQXDO�FDUERQ�IRRWSULQW��(OOHQ��1LDPK�DQG�
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 
,16(32�HYHQW�ZDV�VSRQVRUHG�E\�WKH�6XVWDLQDEOH�(QHUJ\�
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.’

,Q�-XQH�5DFKHO�1t�'KRQQDFKDGKD�DQG�&LDUD�0F/RXJKOLQ�IURP�
St Vincent’s Secondary School, Dundalk travelled with their 
WHDFKHU�WR�%HUOLQ�WR�DWWHQG�WKH�%HUOLQ�/RQJ�1LJKW�RI�6FLHQFH��
This award is supported and organised by the Department of 
)RUHLJQ�$IIDLUV�DQG�WKH�,ULVK�(PEDVV\�LQ�%HUOLQ�ZKLFK�SXW�

INESPO 2015: Aoife Dolan, Ellen Fitzgerald and Niamh Nyhan at the presentation 
of Awards
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Schools Chemistry Newsletter Prize 2015/16 

Celebrating The International Year of Light 2015

First Prize: €100

sponsored by

The Institute of 

Chemistry of  

Ireland

Irish Chemical 

News��WKH�MRXUQDO�RI�
The Institute of  
Chemistry of Ireland, 
may consider  
publishing articles 
from the winning 
newsletter.

([WUDFWV�PD\�DOVR�EH�
circulated with  
Chemistry in Action.

Two runners up 

prizes: €50 each

The competition is 
supported by 

The Irish Science  

Teachers’  

Association

 

x� This competition is open to all second level students, in-
cluding transition years, interested in Chemistry (both 
1RUWK�DQG�6RXWK���

x� Only individual entrants are allowed.
x� 6WXGHQWV�VKRXOG�VXEPLW�D�1HZVOHWWHU�RQ�WKH�WKHPH�RI�

“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. 

x� The newsletter should consist of four A4-sized pages.
x� Sources of information must be cited (four maximum)
x� The name and contact details of both the student and teach-

er including the school name should be clearly stated.
x� The entrants are strongly encouraged to use good quality 

graphics/photographs to illustrate their newsletter. 
x� $Q�HOHFWURQLF�0LFURVRIW�:RUG�¿OH�VKRXOG�EH�VXEPLWWHG�DV�

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

x� )DLOXUH�WR�DELGH�E\�UXOHV�ZLOO�PHDQ�DXWRPDWLF�GLVTXDOL¿FD-
tion.

7KH�,QVWLWXWH�RI�&KHPLVWU\�RI�,UHODQG�ZLOO�QRPLQDWH�DQ�DGMXGL-
cating panel. Strict adherence to the guidelines will be taken 
into account when assessing each newsletter. 
:LQQLQJ�VWXGHQWV�ZLOO�EH�FRQWDFWHG�DQG�DZDUGHG�WKHLU�SUL]HV�DW�
the 2016 ChemEd Conference��ZKLFK�ZLOO�EH�KHOG�LQ�8QL-
versity of Limerick on Saturday 22nd�2FWREHU������
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Limestone and Lime
7KH�XQGHUO\LQJ�URFN�LQ�DERXW�����RI�
the Irish Republic is limestone which 
was formed in the Carboniferous 
HUD�����±����PLOOLRQ�\HDUV�DJR���
The main ingredient in limestone is 
calcite (calcium carbonate, CaCO3) —�RIWHQ�PDNLQJ�XS�RYHU�����RI�WKH�
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.

Calcite is not easily decomposed; 
D�WHPSHUDWXUH�RI�DW�OHDVW�����°C is 
required and in practice a temperature 
RI�DURXQG������°C is generally used.

CaCO3 ==> CaO + CO2

:KHQ�FDOFLXP�R[LGH�FRROV�LW�FDQ�DEVRUE�FDUERQ�GLR[LGH�DJDLQ�
to reform calcium carbonate. 

Calcium hydroxide
Pure calcium oxide is a white solid. It reacts with water in the 
UDWLR�RI�DERXW�������������WR�IRUP�DQRWKHU�VROLG�FDOOHG�
VODNHG�
lime' or 'hydrated lime' — calcium hydroxide, Ca(OH)2. The 
reaction is quite exothermic. 

CaO + H2O ==> Ca(OH)2  �ǻ+� �í�����N-�PRO�

The lime that is sold for making concrete is in fact calcium 
hydroxide and is usually labelled 'Hydrated lime'. Agricultural 

OLPH
�LV�XVXDOO\�QRW�OLPH�EXW�MXVW�FUXVKHG�OLPHVWRQH��&D&23);  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)2  <==> Ca++ + 2OHí 

7R�PDNH�OLPHZDWHU�MXVW�SXW�DERXW����J�RI�FDOFLXP�K\GUR[LGH�LQ�
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:  
CO2  +  H2O  <==>  H2CO3

Limestone, lime and limewater
Using sparkling water to demonstrate important carbonate reactions

Rory Geoghegan

Image from GSI website

Annestown lime kiln

Carbonic acid reacts with calcium hydroxide solution 
(limewater) to form calcium carbonate as an insoluble 
precipitate. 

 Ca(OH)2 + H2CO3 => CaCO3 + 2H2O

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�ZDWHU�LV�MXVW�FDUERQDWHG�ZDWHU��
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)2 + CO2 => CaCO3 + H2O

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

 CaCO3    +  H2CO3    =>  Ca(HCO3)2   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 
OLPHVWRQH�DUHDV�VXFK�DV�WKH�%XUUHQ�

3. Heat some of this solution in a test 
tube. The previous reaction will be 
reversed and calcium carbonate will 
be precipitated as carbon dioxide is 
driven off. 

 Ca(HCO3)2 => CaCO3 + CO2 + H2O 

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

A gryke in the Burren



www.ista.ie26

Are You ‘Ocean Literate’?

Dr John Joyce

Did you know that the Sea is the largest 
physical 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. 

I 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 

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
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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 
��ϐ�����������������������Ǯ�����������������������ǯǡ�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. 

���ǡ�������������������������������ϐ������Ǥ�Ǥ�Ǥ�����������������
world in which the oxygen in the atmosphere is declining, 
��������������������������������ǡ���������ϐ�����������
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
Explorers Education Programme™ -  

http://www.explorers.ie
Sea Change - http://www.seachangeproject.eu
ResponSEAble - http://www.responseable.eu
SeaLife - https://www.visitsealife.com/bray
Galway Atlantaquaria - http://www.nationalaquarium.ie/

education
Clean Coasts – http://www.cleancoasts.org 

'U�-RKQ�-R\FH�±�$TXD77�6HQLRU�6FLHQWL¿F�3URMHFW�
Manager

Left: Celtic Explorer  
Open Day Galway

Above: Teacher Training Course Sandycove Dublin

Young people at Planet Aqua Exhibit 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

(DFK�\HDU�1$6$¶V�$PHV�5HVHDUFK�&HQWUH�
sponsors an International Space Settlement 
Contest for primary and secondary schools. 

As an open competition the contestants must focus 
RQ�RUELWDO�VHWWOHPHQWV��7KHVH�VHWWOHPHQWV�³PXVW�EH�
SHUPDQHQW��UHODWLYHO\�VHOI�VXI¿FLHQW�KRPHV��QRW�
WHPSRUDU\�ZRUN�FDPSV´��7KH�SRWHQWLDO�UDQJH�RI�
HQTXLU\�LQFOXGHV�DOO�WKDW�LV�FRQWDLQHG�LQ�(DUWK¶V�
biosphere. The problem would be challenging even 
for university level students Therefore schools are 
encouraged to undertake work that encompasses 
³GHVLJQV��RULJLQDO�UHVHDUFK��HVVD\V��VWRULHV��PRGHOV��
artwork or any other orbital space settlement related 
PDWHULDO�´�
:KHQ�,�LQWURGXFHG�WKH�SURMHFW�WR�'DUUHQ�6KHLOV��WKH��th class 
boys teacher, I expected some reservation. However Darren 
HPEUDFHG�WKH�SRWHQWLDO�IRU�WKH�SURMHFW�DQG�
saw the educational opportunity. Together 
with Mrs Margaret Dempsey, the 6th class 
girls teacher the students were included in 
an adventure. Following an introduction to 
'U��*HUDUG�.��2
1HLOO¶V�VHPLQDO�ZRUN�LQ�WKH�
����¶V�RQ�³7KH�+LJK�)URQWLHU´�WKH�VWXGHQWV�
were directed to a potential settlement of 
��������D�VLGHZD\�JODQFH�WR�+LSSRGDPXV¶V�
classical ideal for a city. 

Following excellent motivation and support 
provided by Mr Sheils and Mrs Dempsey, 
the students devised a number of physical 
designs in physical and computer models 
IRU�³,QFHSWLRQ´��WKHLU�VSDFH�VWDWLRQ���7KH�
principles of orbital dynamics, centrifugal 
force, radiation protection and propulsion 
were worked into easily recognizable forms 
LQ�ILFWLRQ��������DQG�IDFW��WKH�,66���,Q�WKH�HQG�
two distinct scenarios emerged from the wide 
UDQJLQJ�VWXG\��WKH�³6SRNH´�DQG�WKH�³6SLQGOH´��
,Q�SDUDOOHO�WR�WKH�³GHVLJQ´�HOHPHQW�YDULRXV�

teams worked up more specific research in relation to thematic 
sections;

�� 6SDFH�6WDWLRQ��'HVLJQ�
�� 6SDFH�(OHYDWRU��$FFHVV�
�� *UDYLW\��,Q�WKH�VWDWLRQ�
�� &RQWURO�DQG�3URWHFWLRQ�RI�LQKDELWDQWV
�� /LYLQJ�$UUDQJHPHQWV
�� :DWHU��8VH�DQG�UHXVH�
�� $WPRVSKHUH��:HDWKHU�
�� *UHHQ�6SDFH��5HFUHDWLRQ�
�� $JULFXOWXUH��)HHGLQJ�WKH�SRSXODWLRQ�
�� +\GURSRQLF�'HPRQVWUDWLRQ
�� (QHUJ\��3URGXFWLRQ�DQG�8VH�
�� &RPPXQLFDWLRQ�
�� 7UDQVSRUWDWLRQ��LQ�WKH�VWDWLRQ�

These wide ranging topics immersed the pupils in questions 
that expanded with every turn. They identified areas that they 
would need to consider for future designs, including;

�� )RUP�RI�JRYHUQDQFH���WUDGH���ODQJXDJHV���HPHUJHQF\�
services

�� 3ODFHV�RI�ZRUVKLS�IRU�UHOLJLRQV���ZKDW�KDSSHQV�ZKHQ�
people die?

�� 'LJLWDO�DUFKLYH�RI�KXPDQ�KLVWRU\�WR�DYRLG�VDPH�
mistakes

�� +RZ�ZRXOG�ZH�GHDO�ZLWK�FULPH"
�� 0LQLQJ�PDFKLQHU\�IRU�XVH�LQ�VSDFH
�� 6SHFLDOL]HG�PDFKLQHU\�IRU�IDUPLQJ
�� )RRG���VHHG�VWRUDJH
�� 0RUH�YDULHW\�RI�LQVHFWV�IRU�SROOLQDWLRQ
�� &RPPHUFLDO�HQWHUSULVH��VSDFH�WRXULVP�
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The EU Inspiring 
Science Project in 
Coláiste Bríde. 

Karen Hopkins

CROiLVWH�%UtGH�3UHVHQWDWLRQ�
Secondary School in 
Clondalkin Dublin, is one 

of a number of secondary schools 
LQ�,UHODQG�SDUWLFLSDWLQJ�LQ�WKH�(8�
,QVSLULQJ�6FLHQFH�(GXFDWLRQ��,6(��
SURMHFW��&ROiLVWH�%UtGH�LV�ZRUNLQJ�
closely with The International 
&HQWUH�IRU�,QQRYDWLRQ�DQG�:RUNSODFH�/HDUQLQJ�LQ�'XEOLQ�&LW\�
8QLYHUVLW\��ZKLFK�LV�RQH�RI����(8�SURMHFW�SDUWQHUV�LQYROYHG�
LQ�WKH�,QVSLULQJ�6FLHQFH�(GXFDWLRQ�SURMHFW��
7KH�,6(�SURMHFW�LV�D�WZR�\HDU�SDQ�(XURSHDQ�SURMHFW�ZKLFK�EULQJV�WRJHWKHU�
�����SULPDU\�DQG�VHFRQGDU\�VFKRROV�LQ����(XURSHDQ�FRXQWULHV��7KH�DLP�
RI�WKH�SURMHFW�LV�WR�SURYLGH�GLJLWDO�UHVRXUFHV�DQG�RSSRUWXQLWLHV�IRU�WHDFKHUV�
to make science education more attractive and relevant to students’ lives.

&ROiLVWH�%UtGH�ZDV�DZDUGHG�IXQGLQJ�IRU�WHDFKHU�RYHUVHDV�WUDLQLQJ�WKURXJK�
WKH�(UDVPXV���.$���SURJUDPPH�E\�/pDUJDV��)RXU�WHDFKHUV�IURP�&ROiLVWH�
%UtGH�WUDYHOOHG�WR�&DVFDLV�LQ�3RUWXJDO�GXULQJ�WKH�)HEUXDU\�PLG�WHUP�
WR�XQGHUWDNH�WUDLQLQJ�LQ�,QTXLU\�%DVHG�/HDUQLQJ��,%/��DQG�H/HDUQLQJ�
tools. The eLearning tools the teachers were trained on by the renowned 
UHVHDUFK�RUJDQLVDWLRQ�1~FOHR�,QWHUDFWLYR�GH�$VWURQRPLD��18&/,2��
were Stellarium, SalsaJ and Impact Crater. Teachers also learned how to 
create inquiry learning scenarios through the Go-Lab portal. The Go-Lab 
portal is the most popular eLearning tool with our teachers. The portal 
enables teachers to create and use personal inquiry learning spaces in 
which online labs, online simulations and other educational resources 
are organised by inquiry based learning stages in a virtual learning 
environment. 

6WXGHQWV�ZRUNLQJ�RQ�WKHLU�,%/�FODVV�RQ�5HIUDFWLRQ�	�UHÀHFWLRQ�RI�/LJKW��

:KDW�WKH�VWXGHQWV�EHOLHYHG�ZRUNHG�ZHOO�LQ�WKHLU�
plans included;

�� 1HZ�PHWKRGV�RI�JURZLQJ�SODQWV���FURSV�ZLOO�
be thought of — hydroponics

�� 3HUIHFW�ZDWHU�SXUL¿HU
�� 6RODU�SDQHOV�IRU�PD[LPL]LQJ�HQHUJ\�

production
�� %LF\FOHV�ZLOO�KHOS�KXPDQV�WR�EH�KHDOWKLHU�

and stronger in space
�� 6SDFH�HOHYDWRU�XVHV�OHVV�HQHUJ\�DQG�ZLOO�

cost less than a rocket

And they believe that the positive outcomes would 
include;

�� 2QH�RI�PDQNLQG¶V�JUHDWHVW�HQJLQHHULQJ�IHDWV
�� (QFRXUDJH�VSDFH�H[SORUDWLRQ
�� 3RWHQWLDO�RI�QHZ�]HUR�JUDYLW\�VSRUWV���

entertainment
�� 7R�HQFRXUDJH�DFWXDO�EXLOGLQJ�LQ�VSDFH
�� (QFRXUDJH�SHRSOH�WR�WKLQN�DERXW�OLYLQJ�D�

healthier and sustainable lifestyle
�� 3ODFH�RI�UHIXJH�IRU�SHRSOH�RQ�(DUWK�LI�WKHUH�

ZDV�D�GLVDVWHU�RQ�(DUWK
�� (QFRXUDJH�PRUH�LQYHQWLRQV
�� 0RUH�VRFLDO�RSSRUWXQLWLHV�ZLWK�OLNH�PLQGHG�

people
�� 3HRSOH�ZLOO�EHFRPH�PRUH�DZDUH�RI�WKH�QHHG�

to conserve energy

3ULRU�WR�WKH�VXEPLVVLRQ�WR�1$6$�-RKQ�6FRWWXV�KDG�
an opportunity to present their work at the Young 
6FLHQWLVWV�([KLELWLRQ������ZKLFK�ZDV�ZHOO�UHFHLYHG�
by all who visited the booth. The John Scottus 6th 
FODVV�,QFHSWLRQ�6SDFH�6WDWLRQ�SURMHFW�UHFHLYHG�WKH�
First Prize Large Team for Grade 7 and Younger 
IURP�1$6$�DQG�WKH�FHUWLILFDWHV�ZHUH�SUHVHQWHG�
recently in Dublin. The certificates are only paper, 
it is the experience they have gained in tackling a 
tough problem, working in teams, learning about 
their habitat and developing coherent ideas about 
the future that is of greater value. They have 
through an open educational environment illustrated 
what is possible, a light that others might follow. 

Noel Brady advisor and parent 
John Scottus Primary School
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One of the first outings 
included a cultural trip to one 
of Portugal’s most beautifully 
preserved medieval hilltop towns 
Évora where we visited the 
16th century Church of Graca, 
the best-preserved Roman 
monuments in Portugal the 
Temple of Diana and the Capela 
dos Ossos (chapel of bones). 
:H�DOVR�YLVLWHG�WKH�PHJDOLWKLF�
sites of Almendres, the Anta 
*UDQGH�=DPERMHLUR�'ROPHQV�
and the pre-historic monument 
&URPHODFK��:H�ZHQW�VWDUJD]LQJ�
on two occasions during out 
trip, once to explore the stars 
over Cascais and another 
day we examined the sun for 
solar flares. On our last day in 
3RUWXJDO�ZH�YLVLWHG�D´�FODVVURRP�
RI�WKH�IXWXUH´�DW�WKH�VHFRQGDU\�
VFKRRO�(VFROD�6HFXQGiULD�'RP�
Manuel Martins, in Setúbal. 
+HUH�ZH�ZHQW�WKURXJK�DQ�,%/�
scenario on sustaining life on 
Mars. 

Since their return our science teachers are implementing 
LQTXLU\�EDVHG�SURMHFWV�ZLWK�WKHLU�VFLHQFH�VWXGHQWV�RQ�D�QXPEHU�
RI�FXUULFXOXP�UHODWHG�MXQLRU�FHUWLILFDWH�VFLHQFH�WRSLFV��,Q�
March this year our students took part in the international 
(UDWRVWKHQHV�H[SHULPHQW�ZLWK�����VFKRROV�LQ����GLIIHUHQW�
countries. Our students used eLearning tools and instruments 
to measure and calculate the circumference of the earth. Our 
VFKRRO�VKDUHG�RXU�GDWD�ZLWK�D�QXPEHU�RI�VFKRROV�DFURVV�(XURSH�
and Morocco. Sadly the autumnal equinox day in September 
was too cloudy to share any data with our international 
counterparts. 

7KH�,6(�FR�RUGLQDWRU�LQ�&ROiLVWH�%UtGH�OHG�D�VXPPHU�FDPS�
ZLWK�ORFDO�SULPDU\�VFKRRO�VWXGHQWV�LQ�FRQMXQFWLRQ�ZLWK�WKH�

6HDUFKLQJ�IRU�VRODU�ÀDUHV�XVLQJ�18&/,2¶V�WHOHVFRSHV��

School Completion Programme in July. The young 
astronomers made sundials, located cardinal points, 
constellations and searched for planets using the 
iPhone app SkyView. One of the highlights of the 
VXPPHU�FDPS�ZDV�7HUPLQDO�(OHYHQ��WKH�PDNHUV�RI�
WKH�6N\9LHZ�DSS��WZHHWLQJ�XV�#LVHB&%�WR�VD\�WKDW�
they were ‘ecstatic’ we were using their app for 
education purposes. On the second day the students 
explored the Solar System using the free astronomy 
software Stellarium. They explored the sky at night 
on their birth dates, looked for shooting stars, the 
moon, the milky way, explored time travel, re-lived 
WKH�UHFHQW�VRODU�HFOLSVH�LQ�0DUFK�������VDZ�WKH�QLJKW�
sky for their birth dates, examined the surface of the 
moon. 

7KH�,6(�WHDP�LQ�&ROiLVWH�%UtGH�DUH�PRQLWRULQJ�RXU�
VWXGHQWV�WKURXJKRXW�WKH�FRXUVH�RI�WKH�,6(�SURMHFW��
A 6th year physics class reported that using the 
H/HDUQLQJ�WRRO�:RUOGZLGH�WHOHVFRSH�WR�FRQGXFW�
D�SURMHFW�ZDV�µIXQ�DQG�HGXFDWLRQDO¶��µIXQ�ZD\�WR�
OHDUQ¶��DQG�µLQWHUHVWLQJ�DQG�KHOSIXO¶������VXUYH\HG�
UHSRUWHG�D�KLJKHU�OHYHO�RI�FRQILGHQFH�XVLQJ�,&7������
IRXQG�LW�HQMR\DEOH�������VDLG�LW�ZDV�DQ�HDV\�ZD\�
WR�OHDUQ�DQG�����ZRXOG�UHFRPPHQG�WKH�,%/�FODVV�
WR�WKHLU�IULHQGV������RI�WKH�SULPDU\�VFKRRO�VWXGHQWV�
VXUYH\HG�IRXQG�XVLQJ�,%/�ZLWK�WKH�H/HDUQLQJ�WRRO�
Stellarium an easier way to learn about Astronomy, 

�����KDG�QHYHU�XVHG�DQ�HOHDUQLQJ�WRRO�SULRU�WR�WKH�VXPPHU�
FDPS������UHSRUWHG�WKDW�WKH�H7RRO�KHOSHG�WKHP�XQGHUVWDQG�D�
6FLHQFH�WRSLF��:KHQ�DVNHG�ZRXOG�WKH\�OLNH�WR�VWXG\�6FLHQFH�LQ�
VHFRQGDU\�VFKRRO������UHSRUWHG�\HV������UHSRUWHG�QR�DQG�����
were unsure. 

2XU�SURMHFW�HQGV�DW�WKH�HQG�RI�'HFHPEHU������DQG�ZH�LQWHQG�
WR�VTXHH]H�LQ�D�IHZ�PRUH�DFWLYLWLHV�GXULQJ�RXU�6FLHQFH�:HHN�
FHOHEUDWLRQV��:H�KLJKO\�UHFRPPHQG�DQ\�SULPDU\�RU�VHFRQGDU\�
VFKRRO�WR�DSSO\�IRU�WKH�(UDVPXV��IXQGLQJ�WKURXJK�/pDUJDV��

)ROORZ�&ROiLVWH�%UtGH¶V�6FLHQFH�'HSDUWPHQW�RQ�WZLWWHU�#
LVHB&%��)RU�DQ\�WHDFKHU�LQWHUHVWHG�LQ�WKH�,QVSLULQJ�6FLHQFH�
(GXFDWLRQ�SURMHFW�YLVLW�http://inspiring-science-education.
net/��)RU�PRUH�LQIRUPDWLRQ�RQ�KRZ�WR�DSSO\�IRU�DQ�(UDVPXV��
mobility, visit http://www.leargas.ie/. 

Karen Hopkins, Coláiste Bríde ISE school co-ordinator

Student presenting results of a group investigation

Using the SkyView App to search 
for the Irish summer sun!
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Story of a killer
Paul Holland

SWDUWLQJ�LQ�WKH�����V��PD\EH�EHIRUH��SHRSOH�LQ�
northern Italy began to notice a new disease. It 
started with dermatitis and diarrhoea, in some 

cases proceeding to dementia and death. Popularly 
known as ‘pelle agra’ (rough skin), it acquired the 
QDPH�SHOODJUD��1LFNQDPHG�WKH�,WDOLDQ�VFXUY\��LWV�
symptoms were sometimes compared to those of 
leprosy. In those days, the only treatment – if any 
±�ZDV�FRQ¿QHPHQW�LQ�D�OXQDWLF�DV\OXP��,URQLFDOO\��
while there, many people recovered enough to be 
released, only to suffer relapse and death after a time 
at home.
Medical knowledge was rudimentary but patterns became 
evident. Pellagra was a poor people’s disease. It occurred 
in areas where a lot of maize was grown. Maize had been 
LQWURGXFHG�IURP�WKH�1HZ�:RUOG��,W�ZDV�D�YHU\�KLJK�\LHOG�
crop and its short growing time meant it could be planted in a 
season if a wheat crop failed. Maize growing was expanded at 
WKH�H[SHQVH�RI�ZKHDW�DQG�ULFH��0DMRU�FKDQJHV�DOVR�WRRN�SODFH�
in agriculture. 

Landlords developed lucrative cash crops (such as maize). 
Peasants paid rent to the landlord rather than run their own 
holding. Maize became their staple and at times like winter 
and spring was often the only food they had. (It was baked into 
polenta, a type of cake)

There are parallels with Ireland and the potato, but the disasters 
were of a different nature and magnitude. Maize is a fine food 
but it is deficient in niacin (nicotinic acid). The temporary 
recoveries achieved at the lunatic asylums came down to the 
fact that, bad as the diet people were on in these places, it was 
more balanced than what they got at home.

%\�������QRERG\�GHQLHG�WKDW�PDL]H�DQG�SHOODJUD�ZHUH�
FRUUHODWHG�EXW�ZKDW�ZDV�WKH�OLQN"�&ORGRPLUR�%RQILJOL��GLUHFWRU�
of a lunatic asylum, identified poverty as the real problem. He 
argued that poorer people needed to have more than a maize-
dominated diet. This would require changes in agricultural 
practice which might not suit vested interests. Maybe that’s 
why the government leaned towards the view of Cesare 
Lombroso, a lecturer and insane ward director. He claimed that 
poison produced when maize or polenta became mouldy was 
the culprit (He never found the poison). Acting on this theory 
only required some new food regulations – which took decades 
WR�LPSOHPHQW�DQ\ZD\��%\�WKHQ��D�VWURQJHU�HFRQRP\�DQG�VRFLDO�
VWUXFWXUH�ZDV�LPSURYLQJ�PDWWHUV�DOO�URXQG��:LWK�WKH�RQVHW�RI�
:RUOG�:DU����ZKHDW�LPSRUWV�PXOWLSOLHG�DQG�SHOODJUD�LQ�,WDO\�
became history.

Science too had improved. Insights were growing into the 
FDXVHV�RI�GLVHDVH��,Q������D�3ROLVK�VFLHQWLVW�.��)XQN�ZDV�
researching beriberi – he established that the process of 
KXVNLQJ�ULFH�HOLPLQDWHG�D�³YLWDPLQH´��YLWDO�DPLQH���UHVXOWLQJ�
in a deficiency in the diet that led to symptoms. At last, a lot 
of medical conditions were actually understood and could be 
more easily prevented or dealt with.

3HOODJUD�ZDV�DOVR�D�SUREOHP�LQ�SRRUHU�SDUWV�RI�WKH�86$�LQ�WKH�
HDUO\�����V��³,W¶V�DQ�LOO�ZLQG�������´���EROO�ZHHYLOV�GHVWUR\HG�
cotton crops forcing farmers to diversify. They planted more 
food crops and buried pellagra. Once again the old advice 
about nutrition – a bit of everything, too much of nothing – is 
proven sound, and doesn’t require too much intelligence to 
apply either.

The story of pellagra has many lessons which are relevant to 
this very day.

Paul Holland, formerly Presentation College, Galway

Reference

History Today�PDJD]LQH��6HSWHPEHU�������

Man suffering from pellagra, showing typical skin lesions. 
(Image: Wikipedia)
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FRU�WKH�¿UVW�WLPH�WKLV�\HDU��WKH�(XURSHDQ�6SDFH�
$JHQF\��(6$���RSHQHG�XS�LWV�DQQXDO�Summer 
Teacher Workshop to primary school 

WHDFKHUV��7KH�:RUNVKRS�ZDV�SURPRWHG�LQ�,UHODQG�
through ESERO��(XURSHDQ�6SDFH�(GXFDWLRQ�
5HVRXUFH�2I¿FH��,UHODQG�DQG�DSSOLFDWLRQV�ZHUH�
ZHOFRPHG�IURP�DFURVV�WKH����(6$�PHPEHU�VWDWHV��
6HYHQ�RI�WKH�����DSSUR[���SODFHV�DYDLODEOH�RQ�WKLV�
pilot programme were secured by Irish primary 
school teachers from Dublin, Cork, Mayo, Tipperary 
DQG�:DWHUIRUG��
The three day event focused on bringing space to the 
FODVVURRP�WRRN�SODFH�DW�WKH�(XURSHDQ�6SDFH�5HVHDUFK�DQG�
7HFKQRORJ\�&HQWUH��(67(&��LQ�WKH�1HWKHUODQGV�IURP��th to 
��th July. This year the programme was built around five key 
WRSLFV��*UDYLW\��5RVHWWD��3ODQHW�(DUWK��/LJKW�DQG�+XPDQ�6SDFH�
([SORUDWLRQV��/HFWXUHV�DQG�ZRUNVKRSV�ZHUH�GHOLYHUHG�E\�VSDFH�
experts from around the world, including Dr Matt Taylor the 
3URMHFW�6FLHQWLVW�ZKR�ODQGHG�5RVHWWD��(6$¶V�3KLODH�SUREH��RQ�
&RPHW���3�&KXU\XPRY�*HUDVLPHQNR�ODVW�1RYHPEHU��

After his address, primary teachers on the course conducted a 
number of experiments that involved comets and were based 
on the Rosetta mission. One of the highlights of that workshop 
involved testing a comet for water using custard. 

(DFK�WKHPH�ZDV�H[SORUHG�LQ�WKH�VDPH�ZD\��+DQGV�RQ�
GHPRQVWUDWLRQV�DQG�³PLQL�PLVVLRQV´�IROORZHG�DQ�DGGUHVV�IURP�
a key-note speaker. Of course there was a little help from Paxi, 
(6$¶V�HGXFDWLRQDO�PDVFRW��DQ�³H[SORUHU´�IURP�DQRWKHU�SODQHW�
here to help children (and teachers) learn about space.

Irish Primary Teachers Prepare for Space.

Carla Hayes

7KH�ILQDO�WKHPH�RI�WKH�FRQIHUHQFH��+XPDQ�6SDFH�([SORUDWLRQV��
was introduced by Andre Kuipers, the first Dutch astronaut 

who returned to space for a second 
time. His latest mission is to bring 
PRUH�67(0�OHDUQLQJ�DQG�WHFKQRORJ\�WR�
every classroom. In his address to the 
Conference Kuipners referenced almost 
HYHU\�VXEMHFW�RQ�WKH�SULPDU\�VFKRRO�
curriculum as he shared his inspiring 
story. From his training days at space 
centres in Houston, Moscow, Cologne 
and Tokyo to successfully completing 
two Soyuz missions to the ISS, Kuipers 
made reference to history, visual arts, 
JHRJUDSK\��(QJOLVK��PDWKV�63+(�DQG�
of course science lessons. Afterwards 
primary teachers, assisted by Portuguese 
(6$�HGXFDWLRQ�H[SHUWV��VHW�XS�DQG�
demonstrated experiments to investigate 
food and space, including one that 
simulated the experience of eating in low 
gravity conditions. 

This week exceeded my expectations. 
(6$¶V�QHZ�SULPDU\�VFKRROV�SURJUDPPH�
really brings space in the classroom 
to whole new level. It is very child 
orientated and teacher friendly. I’m really 
looking forward to the next school year 
when, with the help of Paxi, I can begin 

to apply what I have learned to the benefit of the children. 

After three stimulating days, the teachers returned home with 
lots to think about and assimilate. Their task now is to share 
their knowledge with their students, colleagues and parents. 
7KH\�ZLOO�FRQWLQXH�WR�ZRUN�ZLWK�(67(&�,UHODQG�WR�GHYHORS�
techniques to optimise children’s engagement with space in 
the primary classroom. The aim is to inspire more children to 
GHYHORS�D�IDVFLQDWLRQ�ZLWK�67(0�VXEMHFWV�DQG�WR�HQFRXUDJH�
them to continue their studies through second and third level.

Carla Hayes, Bayside Junior School, Sutton
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If you’re an Irish farmer growing strawberries, 
tomatoes, apples or oilseed rape you’ll know how 
LPSRUWDQW�SROOLQDWRUV�DUH��:LWKRXW�WKHP�\RX¶OO�

see greatly reduced yields. The annual value of 
pollinators for human food crops has been estimated 
DW�¼����ELOOLRQ�ZRUOG�ZLGH��DQG�DW�OHDVW�¼���PLOOLRQ�
in the Republic of Ireland. The free service they 
provide is worth over £7 million per annum for 
DSSOHV�LQ�1RUWKHUQ�,UHODQG�DQG�¼����PLOOLRQ�IRU�
oilseed rape in the Republic of Ireland. 

If pollinators died off, it would be impossible to grow your 
own fruits and vegetables. Peas, beans, courgette, pumpkin, 
currants, raspberries and many others all need to be pollinated. 
,W¶V�QRW�MXVW�FURSV��DERXW�WKUHH�TXDUWHUV�RI�RXU�ZLOG�SODQWV�
DOVR�UHTXLUH�LQVHFW�SROOLQDWRUV��:LWKRXW�SROOLQDWRUV�WKH�,ULVK�
landscape would be a very different and much less beautiful 
place. Their contribution to tourism and branding our produce 
abroad is enormous but often goes unrecognised. 

%HHV�DUH�RXU�PDLQ�SROOLQDWRUV��7KLV�LV�EHFDXVH�WKH\�DUH�
entirely dependent on plants for their food. The young are 
fed exclusively on pollen, and the adults rely on nectar as an 
HQHUJ\�VRXUFH��:KLOVW�IHHGLQJ�RQ�IORZHUV��EHHV�WUDQVIHU�SROOHQ�
between flowers and so act as pollinators. 

,Q�,UHODQG��ZH�KDYH����GLIIHUHQW�EHH�VSHFLHV��7KLV�LQFOXGHV�WKH�
KRQH\EHH�����GLIIHUHQW�VSHFLHV�RI�EXPEOHEHH��DQG����GLIIHUHQW�
species of solitary bee. Research tells us that to maintain 
pollination you need healthy honeybees in combination with 

D�GLYHUVLW\�DQG�DEXQGDQFH�RI�ZLOG�EHHV��,Q�WKH�8.�LW�KDV�
been shown that if all honeybee hives were used for crop 
pollination, they could only provide about one third of the 
service required by crops. The rest is provided free of charge 
by wild pollinators. 

:LWKRXW�SROOLQDWRUV�ZH�ZRQ¶W�VWDUYH��EXW�LW�ZRXOG�EH�PXFK�
more difficult to have a healthy balanced diet rich in fruits and 
YHJHWDEOHV��%HHV�QHHG�WKH�VDPH�WKLQJV�ZH�DOO�GR���VRPHZKHUH�
safe to live and enough food to feed themselves and their 
IDPLOLHV��8QIRUWXQDWHO\�ZH¶UH�QRW�SURYLGLQJ�WKDW�DQ\PRUH�LQ�
Ireland, yet we’re still expecting them to carry out pollination 
when we need it. 

:H�NQRZ�EHHV�DUH�GHFOLQLQJ��2QH�WKLUG�RI�RXU����ZLOG�VSHFLHV�
DUH�WKUHDWHQHG�ZLWK�H[WLQFWLRQ�LQ�,UHODQG��:H�NQRZ�LW¶V�EHFDXVH�
we’ve drastically reduced the areas where they can nest and 
WKH�DPRXQW�RI�IRRG�RXU�ODQGVFDSH�SURYLGHV�IRU�WKHP��:H¶YH�
also inadvertently introduced pests and diseases that negatively 
LPSDFW�WKHLU�KHDOWK��DQG�ZH�VXEMHFW�WKHP�WR�OHYHOV�RI�SHVWLFLGHV�
that make it difficult for them to complete their life cycles. 

If you’re a pollinator, finding enough food is the biggest 
FKDOOHQJH�\RX�IDFH��'HFOLQHV�LQ�ZLOGI�ORZHUV�DUH�VXEMHFWLQJ�RXU�
pollinators to starvation. This is partly due to changing farming 
practices, but our tendency to tidy up the landscape rather than 
allowing wild flowers to grow along roadsides, field margins, 
and in schools, parks and gardens is also playing a big part.

%\�WDNLQJ�VPDOO�DFWLRQV�WR�SURYLGH�EHHV�ZLWK�IRRG�DQG�VKHOWHU�
across the landscape we can tackle the problem, but it requires 
all of us to help - from farmers to local authorities, to schools, 
JDUGHQHUV�DQG�EXVLQHVVHV��:H�FDQ�VWDQG�EDFN�DQG�ZDWFK�WKH�
problem happen, or we can try to do something. The All-
Ireland Pollinator Plan is about coming together to try and 
create an Ireland where pollinators can survive. It’s a shared 
SODQ�RI�DFWLRQ��%\�ZRUNLQJ�WRJHWKHU��ZH�FDQ�FROOHFWLYHO\�WDNH�
steps to reverse pollinator losses and help restore populations 
to healthy levels. 

All-Ireland Pollinator Plan 2015-2020
Ireland is buzzing as 68 organisations come together to save our Bees

Dr Úna Fitzpatrick

All-Ireland
Pollinator Plan

2015-2020

www.biodiversityireland.ie/pollinator-plan
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Solitary bee Megachile willughbiella ©Steven Falk
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bees. It’s about moving away from the ‘lawn and lollipop’ 
approach of short grass and occasional trees in many of 
our public parks. It is not difficult to understand that as a 
consequence they provide little nesting habitat or food for our 
pollinators and other biodiversity. It’s about allowing wild 
flowers to grow along transport routes to create pollinator 
highways across Ireland. It is not about allowing all public 
land to ‘go wild’ but rather taking small actions, where 
appropriate, to achieve a more sustainable balance. 

It’s also about schools, and seeing outdoor spaces, however 
small, as potential pit stops for our busy bees. In time for next 
spring, when wild bees are coming out of hibernation, clear 
guidelines will be available on simple actions that can be taken 
on school properties to make them more pollinator friendly. 
These won’t be costly, but rather small management changes 
that can help provide bees with food and shelter. The Plan is 
supported by An Taisce Green-Schools who will help roll out 
this initiative.

Raising awareness is an important component of the Plan. 
1RZKHUH�LV�WKLV�PRUH�UHOHYDQW�WKDQ�LQ�WKH�HGXFDWLRQ�VHFWRU��
It is planned that the suggested actions that can be taken on 
school properties, will be tied closely into freely downloadable 
lesson plans for all age groups on bees, pollination and general 
environmental issues. These will be developed over the life of 
the Plan by the steering group and relevant supporting partners.

7KH�3ROOLQDWRU�3ODQ�LV�QRW�MXVW�DERXW�SURWHFWLQJ�EHHV��,W¶V�DERXW�
protecting the livelihood of farmers and growers who rely on 
their free pollinator service, and protecting our own ability 
to go into a supermarket and buy Irish fruit and vegetables at 
an affordable price. It’s about protecting the wild plants who 
depend on insect pollination. Those wild plants provide fruits, 
seeds and shelter for our birds and mammals, and habitats that 
enhance many other animal populations. In coming together 
to take action to protect pollinators, we not only make crop 
production more sustainable, but we help protect the general 
health of our environment. http://www.biodiversityireland.ie/
pollinator-plan 

Dr Úna FitzPatrick

National Biodiversity Data Centre 

Chair of the All-Ireland Pollinator Plan Steering Group

In publishing the Plan, Ireland becomes one of the first 
FRXQWULHV�LQ�(XURSH�WR�GHYHORS�D�VWUDWHJ\�WR�DGGUHVV�SROOLQDWRU�
decline and protect pollination services. The Plan was 
GHYHORSHG�E\�D����PHPEHU�VWHHULQJ�JURXS�DQG�LGHQWLILHV����
DFWLRQV�DFURVV�ILYH�REMHFWLYHV��6L[W\�HLJKW�JRYHUQPHQWDO�DQG�
non-governmental organisations have come together to support 
the Plan. Responsibility for delivering the 81 actions has been 
shared out between the supporting organisations, who include: 
'HSDUWPHQW�RI�$JULFXOWXUH��)RRG�	�WKH�0DULQH��7HDJDVF��%RUG�
%LD��1RUWKHUQ�,UHODQG�(QYLURQPHQW�$JHQF\��+HULWDJH�&RXQFLO��
Fáilte Ireland, An Taisce Green Schools, 
)HGHUDWLRQ�RI�,ULVK�%HHNHHSHUV¶�$VVRFLDWLRQV��
,DUQUyG�eLUHDQQ��1DWLRQDO�7UXVW��7LG\�7RZQV��
8OVWHU�)DUPHUV¶�8QLRQ��8OVWHU�:LOGOLIH��DQG�
:DWHUZD\V�,UHODQG��

The Pollinator Plan proposes taking action 
DFURVV�ILYH�REMHFWLYHV��

��Making Ireland pollinator friendly 
(farmland, public land and private land)

��Raising awareness of pollinators and how to 
protect them

��Managed pollinators – supporting 
beekeepers and growers

�� ([SDQGLQJ�RXU�NQRZOHGJH�RQ�SROOLQDWRUV�DQG�
pollination services

��Collecting evidence to track change and 
measure success

7KH�PDLQ�REMHFWLYH�RI�WKH�3ODQ�LV�WR�VWDUW�PDNLQJ�
Ireland pollinator friendly by taking actions on 
farmland, public land and private land. If we 
want pollinators to be available to pollinate our 
crops and wild plants for future generations we need to manage 
WKH�ODQGVFDSH�LQ�D�PRUH�VXVWDLQDEOH�ZD\�DQG�FUHDWH�D�MRLQHG�XS�
network of diverse and flower-rich habitats as well as reducing 
RXU�XVH�RI�FKHPLFDO�LQVHFWLFLGHV��7KLV�GRHVQ¶W�MXVW�PHDQ�LQ�WKH�
countryside, but in our towns and villages as well.

It’s about taking small actions on farms like maintaining good 
quality flowering hedgerows to provide food and shelter for 

This booklet can be downloaded as a PDF from  
KWWS���ZZZ�ELRGLYHUVLW\LUHODQG�LH�SURMHFWV�LULVK�SROOLQDWRU�
initiative/bees/the-state-of-irelands-bees/
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Concept Mapping- a tool to assist in the 
learning and assessment of Primary science

Padraig Egan

One of the main aims of the 
Primary Science curriculum 
should be the development 

of two types of understanding; 
conceptual understanding and 
procedural understanding.
 Children’s conceptual understanding 
is concerned with the development of 
scientific knowledge and with their 
deepening understanding of fundamental 
VFLHQWLILF�LGHDV¶���'(6���������$�FRQFHSW�
map is a practical versatile educational 
tool useful in eliciting, representing and 
assessing pupils understanding. The process 
of constructing a concept map is a very 
effective teaching and learning strategy 
which is graphic in nature, encouraging 
the learner to think and focus on the 
UHODWLRQVKLSV�EHWZHHQ�WHUPV��/LVWRQ���������
Concept maps can provide a graphical 
summary of pupils ideas, understanding and 
what they have learned, with an emphasis 
on the relationship between different 
FRQFHSWV��1RZDN�DQG�*RZLQ������� 

 
What is a Concept Map?
Concept maps are graphical tools for 
organising and representing material. 
They can be two dimensional hierarchical 
diagrams which illustrate the relationships 
between and among individual concepts 
their purpose is to link new knowledge to 
knowledge already possessed and as such 
are not only a learning tool but can also 
be used as an assessment tool showing 
a teacher what a pupil knows. A concept 
map begins with a general idea which is 
displayed at the top of the map and then 
develops into a hierarchical structure by 
working its way down to more specific 
knowledge or understanding. Links 
between concepts are shown by the 
hierarchical structure in which the lower 
concepts are beneath those of the higher 
levels. Different relationships between 
concepts are identified using cross links. 

Concept maps in science 
education
In science education, concept mapping 
has been widely used in a variety of 
ways. It has been used to help pupils 
build and organise their knowledge 
base in a given topic. It can also be 
used as a study tool for synthesising 
information from a variety of sources. 
Concept maps engage the learners 
in the construction of knowledge by 
linking sub concepts to more general, 
inclusive and abstract concepts thus 
bringing about meaningful learning. 
Concept mapping has not only been 
found useful in promoting pupils’ 
understanding of science concepts, it 
also facilitates pupils abilities to solve 
problems and to answer questions.

Concept mapping can also be used 
with the very young child and right 
WKURXJK�SULPDU\�VFKRRO��6WRZ���������
for example, shows how concept 
mapping can help children focus on 
their own learning and hence provide 
a simple framework for young 
children to review and celebrate their 
achievements in science. Stice and 
$OYDUH[��������GHPRQVWUDWH�WKDW�
concept mapping is not only a useful 
revision tool for young learners but can 
also be a means to show pupils that 
knowledge is more then facts. Primary 
grade pupils are capable of developing 
very thoughtful concept maps which 
they can explain intelligently to others. 
�6\PLQJWRQ�	�1RYDN���������1RYDN��
*RZLQ�	�-RKDQVHQ��������IRXQG�
that first and second class science 
pupils who used concept mapping 
demonstrated superior problem-
solving performance after six months 
of use. Teachers can examine how 
well a student understands science 
by observing the sophistication of 
their concept map. Teachers can also 
observe gaps in learning and modify 
lesson plans based on the information 
from students’ concept maps (Vanides 
HW�DO��������

Examples and the use of 
concept maps
��Concept maps can be used to 

demonstrate the many uses of, for 
example, a simple farm animal such 
as a hen.

�� The hen provides us with eggs, meat 
and feathers (as demonstrated in 
Figure 1).

�� (JJV�FDQ�EH�XVHG�IRU�D�YDULHW\�RI�
things such as baking cakes, frying 
and on their own e.g. boiled. 

�� The meat of the hen can also be used 
e.g. nuggets, wings, breast etc.

�� The feathers can be used for art, 
pillows etc.

A concept map can be illustrated in 
various ways from drawings such as in 
Figure 1 or else the older classes can use 
‘post it’s’ as demonstrated in Figure 2 
(next page).

How to use Concept Maps
Prior to using concept maps, in the 
science classroom the teacher must 
gain experience in using them. It can be 
helpful to engage in the concept map 
process with another colleague. A brain 
storming session using a map can be 
used and together confidence can be 
built in undertaking the maps.

The following steps can be undertaken 
in constructing a concept map within a 
lesson:

1. Decide on what topic you want 
to explore. The focus question is 
important to guide the students on 
what they need to know. The teacher 
should hold a group discussion, and 
ask the children to discuss what they 
have learned through the exploration 
of the topic. 

2. The students should be encouraged 
to create their own maps and 
construct their own meaning based 
on discussion and observation 
‘honeybees’ and ‘castes’.

3. The pupils will then be asked to 
review their maps in small groups. 
The children will be asked to 
VKDUH�WKHLU�LGHDV�DQG�WR�¿QG�DQ\�
similarities or indeed differences 
within their individual maps, they 
will be encouraged to discuss these 
and come to a conclusion on what 
they feel are the most important 
aspects of their concept maps.

4. (DFK�JURXS�ZLOO�EH�DVNHG�WR�GLVFXVV�
their concept map with the class and 
a whole class map can be developed.

Fig. 1. A pictorial concept map
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Every Lab should have 
one — “Amazing ice 
melting blocks”

Richard Fox

I picked up a pair of these blocks at a science 
fair somewhere over the years. I know that that 
is not very helpful but I can see that they are 

DYDLODEOH�IURP�WKH�³$PD]RQ´�DQG�³WHDFKHUVRXUFH�
FRP´�ZHEVLWHV��7KH\�ZHUHQ¶W�WKH�HDVLHVW�WR�¿QG�RQ�
these websites, but I found them eventually with the 
VHDUFK�IDFLOLW\�E\�W\SLQJ�LQ�³$PD]LQJ�LFH�PHOWLQJ�
EORFNV´��+DYLQJ�VDLG�WKDW��WKH\�DUH�UHODWLYHO\�
expensive for what they are, so industrious teachers 
PLJKW�PDNH�XS�D�SDLU�RU�FODVV�VHW��,�¿QG�WKHP�YHU\�
useful when covering the heat section of the Junior 
Cert course.
:KDW�DUH�WKH\"�:HOO�WKH\�DUH�WZR�EORFNV��WKDW�IURP�D�GLVWDQFH�
look identical. They have similar dimensions and are painted 
black. However, they are made from different materials. One 
is usually wood painted black and the other is usually metal 
painted black.

:KHQ�\RX�SODFH�DQ�LFH�FXEH�RQ�HDFK�RI�WKHP��DW�WKH�VDPH�
time, to make it a fair test, they start to melt. The ice on the 
metal block melts significantly faster than the one on the 
wooden block. The metal is a much better conductor of heat 
from the desk into the block of ice than the wood, which is a 
good insulator of heat. I find it very useful when discussing 
conductors and insulators of heat. I then clean up the ice and 
water and ask the students to touch the blocks and ask them 
quietly to estimate the temperature of what they are touching. 
7KH�YDVW�PDMRULW\�RI�VWXGHQWV�ZLOO�VD\�WR�\RX�WKDW�WKH�PHWDO�
is very cold and perhaps estimate its temperature to be about 
�°C. They will say that the wood is warm and estimate it to 
EH����RU����°C. 
I then ask them 
to measure the 
temperature with 
a thermometer 
and they are 
quite surprised 
to see that both 
are at room 
temperature of 
DERXW����°C. 

It often comes 
as quite a shock 
to them that 
most things in 
the room are 
at the same 
temperature. 

Richard Fox, 
Wesley College

Other ways of using concept maps in the 
classroom
Concept mapping can be undertaken as a whole class, 
individual or group activity. The maps can be constructed 
using words or pictures. There are also a number of database 
packages that that can be utilised for designing and modelling 
how to construct concept maps: 2Investigate, Textease, and 
Flexitree,. Concept maps are a very successful resource to 
promote more effective teaching, learning and assessment in 
science. In general teachers find them highly motivating and 
provide much opportunity to stretch students’ ideas. Teachers 
will find once they use them they will begin to look to 
elsewhere in the curriculum where they can be utilised.
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Who do you think you are kidding Mr Caesar?
Paul Holland

CKULVW�ZDV�DURXQG�E\�$'���EXW�LW¶V�XQOLNHO\�WKH�
5RPDQ�(PSHURU�$XJXVWXV�&DHVDU�KDG�KHDUG�
of him.  Had he believed in Christ or Santa, 

Augustus would probably have asked for the return 
RI�WKH���WK����WK�DQG���WK�OHJLRQV��ORVW�LQ�RQH�RI�
Rome’s most catastrophic defeats at Kalkriese, near 
present-day Osnabruck in Germany.  The site has 
RQO\�EHHQ�FRQFOXVLYHO\�LGHQWL¿HG�LQ�UHFHQW�\HDUV�DQG�
reconstructed for people to see, imagine and wonder 
on the might have been.

,Q����%&��-XOLXV�&DHVDU�FODVKHG�ZLWK�*HUPDQ�WULEHV���5RPH�
EXLOW�XS�JDUULVRQV�RQ�WKH�5KLQH�H[WHQGLQJ�XS�WRZDUGV�WKH�1RUWK�
Sea.  Raids into Roman territory were a nuisance and both 
Julius and his successors came to the view that the frontier 
VKRXOG�EH�DGYDQFHG�WR�WKH�$OELV��(OEH����7URXEOHVRPH�WULEHV�
would be subdued and the perimeter of the empire would be 
shortened, requiring fewer frontier garrisons.  Invading armies 
led by Drusus and Tiberius defeated German tribal armies, 
not without some close calls.  The going wasn’t easy in a land 
of forests and swamps which lacked infrastructure and where 
severe weather precluded winter campaigning.  

,Q���%&�D�5RPDQ�IRUFH�FURVVHG�WKH�(OEH���7KH�UHFHSWLRQ�5RPH�
got was mixed with some tribes outright friendly, others hostile 
and others, more dangerously, ambivalent.  It was clearly going 
WR�EH�D�ORQJ�WLPH�EHIRUH�*HUPDQLD�0DMRU�EHFDPH�D�IXOO�EORZQ�
province of Rome.  For the present, it was scattered garrisons 
and outposts – a military district.  Taxes were collected and 
hostages for good behaviour were brought to Rome, one of 
them a youngster the Romans called Arminius.

The Germans were well-received in Rome, many of them 
serving in the Imperial Guard.  Arminius got an education 
and served on campaign with the Roman army.  He was a fast 
learner and would have been a good scientist.  He observed 
what made the legions so formidable and hypothesised on how 
they might be beaten.  Most likely, he was well on the way to 
testable theory by the time he became a trusted lieutenant of 

Varus, the Roman 
commander appointed 
to Germany in AD 7.

In the summer of 
$'����9DUXV�WRRN���
legions across the 
Rhine along the 
Lippe river valley.  
He cut a path north 
and established a 
FDPS�QHDU�WKH�:HVHU�
in the territory of the 
Cherusci, Arminius’ 

tribe.  The few scant accounts indicate that he arbitrated in 
local disputes while his force collected taxes and engaged in 
engineering work.  The Germans may have appreciated the 
material development but resented the imposition of a foreign 
culture.  Scattered parties of Romans were massacred.  Varus 
GLG�QRW�UHDOLVH�WKDW�$UPLQLXV�ZDV�WKH�LQVWLJDWRU���%\�6HSWHPEHU��
the Romans were ready to return to their winter quarters on 
the Rhine by the way they had come.  There was trouble to 

the north and now Arminius 
proposed to Varus that he detour 
in that direction both to reassure 
wavering tribes and put manners 
RQ�WKH�UHEHOV���1RW�HYHU\�5RPDQ�
trusted Arminius and the local 
chief Segestes (whose daughter 
had eloped with Arminius) 
privately warned Varus that he 
would be heading into a trap.  
Varus wasn’t convinced and, to 
encourage his troops, promised 
them plenty of booty when they 
swept aside the rebels.  The die was cast.

The legions set out into dense forest.  Arminius and his 
German cavalry left them, ostensibly to muster support among 
OR\DO�WULEHV���:LWKLQ�D�GD\�RU�VR��WKH�DWWDFNV�EHJDQ���2Q�WKH�
congested forest paths, blocked by felled trees, the Romans 
ZHUH�VWUXQJ�RXW�DQG�ZHUH�JUDGXDOO\�SLFNHG�RII���%DG�ZHDWKHU�
intervened and soon the Romans were abandoning wounded 
and destroying supplies they couldn’t carry.  Over a few 
days, their situation became catastrophic.  Patrols sent to 
find Arminius were destroyed by him.  Finally the Romans 
advanced between forested hills and a swamp.  To their side 
was a rudimentary rampart manned by tribesmen blocking 
their progress – they couldn’t eliminate it.  Arminius himself 
came in for the kill but, by then, Varus and his senior officers 
had fallen on their swords.  Arminius made a present of Varus’ 
head to a chieftain Maroboduus who, sickened by the whole 
affair, sent it to Rome.  The remaining Roman garrisons east 
of the Rhine were annihilated but one of them succeeded in 
fighting its way to safety.  Augustus in his final years often 
FULHG�WR�KLPVHOI�³9DUH��9DUH���5HGH�OHJLRQHV�´��9DUXV��JLYH�PH�
back the legions)   

:LWKLQ�D�IHZ�\HDUV��WKH�5RPDQV�UHWXUQHG�WR�*HUPDQ\�HDVW�RI�
the Rhine, defeated Arminius and his armies and, by AD 41, 
UHFRYHUHG�WKH�ODVW�RI�WKH�FDSWXUHG�,PSHULDO�(DJOH�VWDQGDUGV���
Arminius himself was killed by some of his own associates in 
$'������%XW�DOWKRXJK�WKH�*HUPDQV�ZHUH�GHIHDWHG��WKH\�ZHUH�
not subdued and the entire venture was abandoned as being 
too costly for any gain that might be achieved.  For similar 
reasons, Scotland (Caledonia) remained unconquered by 
Rome.

Christmas was never to come to the Roman province of 
*HUPDQLD�0DMRU�

1RWH���7KHUH�DUH�PDQ\�IRUHVWHG�KLOOV�DQG�VZDPSV�LQ�WKDW�SDUW�RI�
Germany so for centuries nobody was sure where the fighting 
had been.  The discovery of large quantities of slingshot – used 
by the legions but definitely not by the German tribes - finally 
settled the issue.

Paul Holland, 
formerly of 
Presentation 
College Galway
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AOPRVW����WHDFKHUV��VWXGHQW�
teachers, presenters and 
H[KLELWRUV�FRQYHUJHG�RQ�18,�

*DOZD\�RQ�6HSWHPEHU���th for the 
��WK�DQQXDO�,23�,UHODQG�)URQWLHUV�RI�
Physics Teachers Conference. The 
event, which is supported by the 
Professional Development Service 
for Teachers, combines cutting edge 
physics with practical workshop 
sessions.
Keynote speaker, Prof Frank Close gave a 
ULYHWLQJ�DFFRXQW�RI�%UXQR�3RQWHFRUYR��WKH�
father of neutrino astronomy and a brilliant 
nuclear physicist, who disappeared through the 
,URQ�&XUWDLQ�DW�WKH�KHLJKW�RI�WKH�&ROG�:DU��

Many aspects of physics were highlighted by speakers from 
18,�*DOZD\�LQFOXGLQJ�'U�0LULDP�%\UQH��VSHDNLQJ�RQ�WKH�
quality of air in schools, Dr Matt Redman on our astrophysical 
origins and Dr Mark Foley on biomedical physics, while Dr 
Veronica McAuley and Martin McHugh from the School of 
(GXFDWLRQ�VSRNH�RQ�WHDFKLQJ�DQG�OHDUQLQJ�ZLWK�YLGHRV�DQG�
'hooks'. 

Complementing 
the highlights of 
physics research were 
practical sessions on 
bringing physics to 
the classroom These 
workshops were 
designed to be suitable 
for all teachers of 
physics including 
teachers of Junior Cert.. 
Science. These included 
International Year of 

Frontiers of Physics 2015 in NUIG
Paul Nugent

/LJKW�ZLWK�6HDQ�2¶*RUPDQ��(OHDQRU�1RODQ�
RQ�&(51�DQG�SDUWLFOH�SK\VLFV��5HEHNDK�
D’Arcy on states of matters while the Science 
on Stage team had series of demonstrations 
and ideas that they had picked up at the 
recent Science on Stage event in London. 
(Submissions for Science on Stage 2017 have 
opened.)

The event closed with a session reviewing 
DQG�GLVFXVVLQJ��WKH������/HDYLQJ�&HUWLILFDWH�
physics papers and marking schemes.

Many thanks to all the presenters who 
are making their talks available on www.
talkphysics.org

:LWK�DOPRVW����H[KLELWRUV�DW�WKH�HYHQW�WKHUH�
were also plenty of opportunities to pick up helpful materials 
and resources for teaching.

Planning for FoP2016 has already begun. It will be held on 
24th�RI�6HSWHPEHU������LQ�WKH�QHZ�FDPSXV�RI�',7�*UDQJH�
Gorman.
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Sean O Gorman of NUIG writes about a new 
programme and practical kit for the support of 
learning about light, while Seosamh Ó Braonáin 
gives some examples of how he has used the kit in the 
classroom this term.

(<(67��ŚƩƉ͗ͬͬǁǁǁ͘ĞǇĞƐƚ͘ĞƵͬ) is a 
%HOJLXP�EDVHG�QRQ�SUR¿W�RUJDQL]DWLRQ�
HVWDEOLVKHG�LQ�1RYHPEHU������E\�

PHPEHUV�RI�WKH�%UXVVHOV�3KRWRQLFV�7HDP�RI�
WKH�9ULMH�8QLYHUVLWHLW�%UXVVHO�DQG�GHGLFDWHG�
WR�µ�([FLWH�<RXWK�IRU�(QJLQHHULQJ��6FLHQFH�
and Technology’. 
7KH�PLVVLRQ�RI�(<(67�LV�WR�UDLVH�WKH�LQWHUHVW�RI�\RXQJ�
people towards science, engineering and technology 
by creating and disseminating educational programs 
and by supporting teachers in their endeavour to 
convey the fascination of science and engineering 
to pupils and students, and as such to inspire the 
next generation of scientists and engineers. The 
GHYHORSPHQW�RI�(<(67¶V�HGXFDWLRQDO�SURJUDPV�LV�ILQDQFLDOO\�
supported by sponsoring companies and governments and 
they are made available to teachers, students and schools 
FRPSOHWHO\�IUHH�RI�FKDUJH��(<(67�LV�FXUUHQWO\�UHVSRQVLEOH�IRU�
WKH�IXQGUDLVLQJ�IRU�DQG�WKH�DVVHPEO\�RI�WKH�3KRWRQLFV�([SORUHU�
NLW�DV�ZHOO�DV�IRU�LWV�GLVWULEXWLRQ�WKURXJKRXW�(XURSH���7KH�
3KRWRQLFV�([SORUHU�NLW�LV�DQ�LQWUD�FXUULFXODU�HGXFDWLRQDO�NLW�IRU�
VHFRQGDU\�VFKRROV�DQG�JLYHQ�WR�WHDFKHUV�LQ�FRQMXQFWLRQ�ZLWK�
teacher training courses.  
 
As a member of the GoPhoton initiative (gophoton.eu) during 
this special year of celebrating light, I am delighted to act 
as a local associated partner of this initiative and agreed to 
contribute by running a workshop during the Frontiers in 
3K\VLFV�ZHHNHQG�LQ�18,�*DOZD\��,�JRW�D�IDQWDVWLF�UHVSRQVH�
from the teachers involved with very positive feedback, 
with many kits being handed out and more on the way from 
%HOJLXP��,W�ZDV�VR�HQFRXUDJLQJ�WR�VHH�WKH�HQWKXVLDVP�IRU�
improving the physics education in our schools and promoting 
knowledge about Science in general but in particular 
3KRWRQLFV��:H�ZDQW�HYHU\RQH�WR�NQRZ�WKH�
DQVZHU�WR�WKH�TXHVWLRQV��:KDW�LV�3KRWRQLFV"�
:K\�LV�LW�LPSRUWDQW"�7KH�IDFW�LV�WKDW�OLJKW�
and light based technologies pour into every 
aspect of our modern lives and many of us are 
REOLYLRXV�WR�WKHLU�LPSRUWDQFH��%\�VSUHDGLQJ�D�
practical knowledge of the intricacies of light, 
WKH�3KRWRQLFV�([SORUHU�DLPV�WR�VSDUN�WKH�LQWHUHVW�
of the students (and the teachers) involved in 
Photonics. Of course we hope it spreads further 
so that everyone starts to embrace the power of 
light, celebrate light in your own way this year. 
:H�KRSH�WR�VHH�\RX�DW�WKH�Galway Science and 
Technology Festival at NUI Galway where we 
will be running our PhotonicSplash (19th-22nd 
Nov.) with lots of fun Photonics Shows, talks 
and events.  

Sean O Gorman, NUIG 

Photonics Explorer: a new tool for 
practical activities in light 

Sean O'Gorman and Seosamh Ó Braonáin

 
The Photonics workshop at Frontiers of Physics 2015 was 
a great hands-on introduction to the use of the Photonics 
([SORUHU�NLW��7KLV�\HDU�,�KDYH�LQWURGXFHG�D�QHZ�ILYH�ZHHN�
PRGXOH�LQ�7UDQVLWLRQ�<HDU�RQ�:DYHV�DQG�9LEUDWLRQV�LQ�P\�
school and I was looking in particular for investigative 
activities to explore the wave nature of light. I was fortunate 
to be able to obtain one of the kits and immediately put it to 
use in the following weeks in this TY module. The set of neat, 
small (eyesafe) lasers along with the polarising filters allowed 
an excellent investigation on the polarisation of light by a 
sugar solution. It was also straightforward to show diffraction 
and interference with the diffraction gratings supplied and to 
extend this to measuring the thickness of a human hair using a 
diffraction pattern. A CD with the kit had excellent worksheets 
and teacher notes, including on safety.

I have also used the lasers with some of my Junior Cert. 
Science and Leaving Cert. Physics classes to work on 
refraction, including total internal reflection.

I can certainly recommend 
any interested teacher to 
take any opportunity to get 
involved in a workshop on 
WKH�3KRWRQLFV�([SORUHU�NLW�

Seosamh Ó Braonáin, 
Wesley College and 
Physics Editor of 
SCIENCE
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CROSSWORD
Randal Henly 

Clues Across
 1. This type of chemical reaction absorbs 

heat (11)

1.  Red, green and blue (7,7)

���� &\DQ��PDJHQWD�DQG�\HOORZ������

�����2QH�RI�WKH�PDLQ�FODVVHV�RI�OLYLQJ�WKLQJV�
(7)

�����6RGLXP��RU�D�IRRWEDOO�WHDP�����

12.  The indigo plant or the blue ye obtained 
from it (4)

13.  A detector of a physical property (6)

16.  Morning time in an example (2)

17.  In short, 22/7 (2)

18.  This natural product is a mixture of 
IUXFWRVH��JOXFRVH��PDOWRVH�DQG�ZDWHU����

�����7KH�����SUH¿[����

21.  The twin brothers Castor and Pollux in 
WKH�=RGLDF����

�����)ORZV�RI�ÀXLGV�RU�HOHFWURQV����

24.  Flatten using an old coal-powered 
PDFKLQH����

�����1LFHVW�FKDQJHG�WR�VL[�OHJJHG����

�����/DUJH�ÀLJKWOHVV�ELUG�LQ�WKH�IHPXU����

28.  Metallic policemen (7)

�����$�WLPH�RI�\HDU�ZKHQ�WKH�6XQ�UHDFKHV�LWV�
highest or lowest point at midday (8)

32.  Sets of organs in the body each with a 
common function (7)

33.  Violently rotating column of air 
connecting a cumulonimbus cloud to 
earth (7) 

Clues Down
���� %ODLVH��WKH�)UHQFK�VFLHQWLVW�DIWHU�ZKRP�

the SI unit of pressure is named (6)

2.  A sloping surface or plane (7)

3.  Hardens a metal by alternate heating and 
slow cooling (7)

���� 8QLWV�RI�WLPH����

���� $�YLWDO�HOHPHQW����

���� $�EDUULHU�LQ�WKH�(DUWK¶V�VWUDWRVSKHUH������

7.  It is caused by the lack of Vitamin C (6)

8.  Huge sea wave caused by a marine 
earthquake (7)

�����$�KXPDQ�VHQVH����

14.  Horizontal underground stems from some 
plants (7)

�����7KH�PDPPDU\�JODQGV�RI�FRZV�DQG�RWKHU�
animals (6)

�����<RX¶OO�¿QG�LW�LQ�YLQHJDU������

�����,W¶V�FRPPRQ�WR�ERWK�DQ�DWRP�DQG�D�FHOO�
(7)

22. Resistant to a particular infection or toxin 
(6)

24. Aromatic or pungent mixtures from some 
vegetables (6)

����%ORZV�XS�OLNH�D�YROFDQR����

����$�VQRZ�KRXVH����

����0DOH�VKHHS����

31. Metal element found in the actinides (3)

Prize
A prize (any item from the ISTA 
VKRS��ZLOO�EH�JLYHQ�IRU�WKH�¿UVW�FRUUHFW�
UHVSRQVH�WKDW�LV�UHWXUQHG�WR�WKH�(GLWRU�
The list of shop items may be viewed on: 
http://www.ista.ie/publications/index.php

Winners — May 2015
7KH�¿UVW�FRUUHFW�HQWU\�ZDV�HPDLOHG�E\�
&%6�5RVFRPPRQ�6FLHQFH�'HSDUWPHQW��
%UHHJH�*UHQQDQ��)LRQD�/HDY\�DQG�
Louise Gallagher — proving that three 
heads are better than one when it comes 
to crosswords.
Congratulations.
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