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A. Background to this report 

 

 

This report is a deliverable of Work Package 2 (WP2) of the European FP7-funded project 
ά9ǳǊƻǇŜŀƴ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ƛƴ !ŎǘƛƻƴΥ .ǳƛƭŘƛƴƎ [ƛƴƪǎ ǿƛǘƘ LƴŘǳǎǘǊȅΣ {ŎƘƻƻƭǎ ŀƴŘ IƻƳŜέ 
(ESTABLISH; 244749, 2010-2013).  This additional deliverable, Deliverable 2.3, identifies and 
describes the implementation of a series of models adopted by ESTABLISH beneficiaries (Table 1) 
to engage and involve stakeholders to support the dissemination of IBSE through the 
implementation of ESTABLISH Inquiry-based science education materials and resources in the 
participating countries. 

 

(See Table 1 for beneficiary list).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This document, published in March 2014, has been produced within the scope of the ESTABLISH 
tǊƻƧŜŎǘΣ ǿƘƛŎƘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ {ŜǾŜƴǘƘ CǊŀƳŜǿƻǊƪ tǊƻƎǊŀƳƳŜ 
for research, technological development and demonstration under grant agreement no 244749. 

The utilisation and release of this document is subject to the conditions of the contract within the 
Seventh Framework Programme, project reference FP7-SIS-2009-1-244749 and reflects the 
ŀǳǘƘƻǊǎΩ ǾƛŜǿǎ; the European Union is not liable for any use that may be made of the information 
contained therein. 

 

For further information regarding ESTABLISH please contact: 

Dr. Sarah Brady (ESTABLISH project manager) 

Email:  sarah.brady@dcu.ie 

ESTABLISH website: http://www.establish-fp7.eu 

  

mailto:sarah.brady@dcu.ie
http://www.establish-fp7.eu/
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Table 1: The ESTABLISH consortium 

Beneficiary 
short name 

Beneficiary name Country Abbreviation 

DCU DUBLIN CITY UNIVERSITY Ireland IE 

AGES AG EDUCATION SERVICES Ireland IE 

UCY UNIVERSITY OF CYPRUS Cyprus CY 

UmU UMEA UNIVERSITET Sweden SE 

JU UNIWERSYTET JAGIELLONSKI Poland PL 

CUNI UNIVERZITA KARLOVA V PRAZE Czech Republic CZ 

AL ACROSSLIMITS LIMITED Malta MT 

UPJS 
UNIVERZITA PAVLA JOZ9C! ~!C#wLY! ± 

Yh~L/L!/I 
Slovakia SK 

UTARTU TARTU ULIKOOL Estonia EE 

UNIPA UNIVERSITA DEGLI STUDI DI PALERMO Italy IT 

MaH MALMÖ UNIVERSITY Sweden SE 

IPN 

LEIBNIZ-INSTITUT FUER DIE PAEDAGOGIK 

DER NATURWISSENSCHAFTEN UND 

MATHEMATIK AN DER UNIVERSITAT KIEL 

Germany DE 

CMA 
CENTRE FOR MICROCOMPUTER 

APPLICATIONS 
Netherlands NL 

MLU 
MARTIN LUTHER UNIVERSITAET HALLE-

WITTENBERG 
Germany DE 

FU FREDERICK UNIVERSITY Cyprus CY 
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Executive Summary  
The overall objective of ESTABLISH is to facilitate and implement an inquiry-based approach to 
science education for second level students (age 12-18 years) on a widespread scale across Europe 
by bringing together, within a collaborative environment, the specific key stakeholders in science 
education. 

While other ESTABLISH project reports have addressed the aspects of effective models for teacher 
ŜŘǳŎŀǘƛƻƴ ό5пΦсύΣ ƛƳǇŀŎǘ ƻƴ ǘŜŀŎƘŜǊǎ ŀǘǘƛǘǳŘŜǎ ǘƻ L.{9 ό5пΦр ŀƴŘ 5рΦрύ ŀƴŘ ƛƳǇŀŎǘ ƻƴ ǎǘǳŘŜƴǘǎΩ 
learning, this report will describe the ESTABLISH rationale for the engaging stakeholders 
traditionally outside the classroom, for adopting and supporting the dissemination of Inquiry 
Based Science Education and outline strategies adopted by ESTABLISH beneficiaries (Table 1) to 
engage those stakeholders.   

The classic learning environment for the teaching and learning of science takes place in the 
classroom.  Outside of the classroom, though, there are multiple examples of individuals and 
organisations (stakeholders) using science and technology for a variety of reasons and if these 
stakeholders are engaged, they can support the teaching and learning of science in the classroom.  
These are the identified stakeholders that ESTABLISH aims to engage with at a variety of levels to 
support and promote the use of IBSE approach and materials.   

!ǎ ǘƘŜ ǇǊƻƧŜŎǘǎΩ ƴŀƳŜ ǎǳƎƎŜǎǘǎ ό9ǳǊƻǇŜŀƴ {ŎƛŜƴŎŜ ŀƴŘ ¢ŜŎƘƴƻlogy in Action: Building Links with 
LƴŘǳǎǘǊȅΣ {ŎƘƻƻƭǎ ŀƴŘ IƻƳŜύΣ 9{¢!.[L{IΩǎ ŀƛƳ aims to bring together stakeholders in science 
education to create authentic learning environments to promote the use of inquiry based science 
education (IBSE) in classrooms. This requires collaborative actions to foster a mutually beneficial 
relationship between industries/research, teaching communities and the local education system 
for the on-going advancement of science and technology.   

This is a very ambitious task, taking into consideration that there are many and varied 
stakeholders in each country and across Europe.  The methods to engage these stakeholders are 
also variable. The ESTABLISH consortium has addressed this challenge and through the case-
studies presented within this report, we believe that this report will exemplify that there is much 
benefit and learning gains in pursuing this challenge.   
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Introduction Background  
The aim of ESTABLISH is to create unique learning environments for science education by bringing 
together and involving all the key communities (strategic stakeholders) in second level science 
education. The key stakeholders are identified as science teachers and educators, the scientific 
and industrial communities, the young people and their parents, the policy makers responsible for 
science curriculum and assessment and the science education research community, as illustrated 
in Figure 1.  

 

 
Figure 1: ESTABLISH Model of Interaction between Stakeholders in Science Education 

 

ESTABLISH is by ƛǘǎ ƴŀǘǳǊŜ ŀ άŎƻƻǊŘƛƴŀǘƛƻƴ ŀƴŘ ǎǳǇǇƻǊǘ ŀŎǘƛƻƴέ ǇǊƻƧŜŎǘΣ ǘƘǳǎ ƛǘ ƛǎ ŦƻŎǳǎŜŘ ƻƴ 
developing and sustaining networks of people to implement innovation.  In this case, the 
innovation is inquiry-based science education (IBSE).  This project has facilitated an opportunity to, 
not only share but, embed this methodology into the teaching and learning of science in 
classrooms across Europe.  This facilitation of IBSE has been an overall objective of the project.  
ESTABLISH has sought to do this by bringing together, within a collaborative environment, and 
engaging the specific key stakeholders in science education. 

 

These collaborations have occurred in each of the participating countries and have informed the 
ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ teaching and learning materials (ESTABLISH Units) as well as 
educational support for both in-service and pre-service teachers (ESTABLISH Teacher Education 
Programmes) designed to promote the use of Inquiry-Based Science Education (IBSE) in 
classrooms across Europe.  The implementation and impact of these resources and supports, both 
on teachers and on students are available in other project reports and will not be specifically 
addressed within this report.  Instead, this report outlines the strategies adopted by ESTABLISH 
beneficiaries (Table 1) to engage those stakeholders, traditionally outside the classroom, to 
support the dissemination of IBSE.  By presenting a series of case-studies, it is hoped that the 
benefit in pursuing this challenge of engaging these stakeholders will become apparent and the 
steps taken will inform the development of similar strategies in any future attempts to do so.  
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Process for Engaging with Stakeholders  

Identification of Key Communities  and Rationale for Engagement.  
At the initial phase of the project, the key communities that are stakeholders in second level 
science education were identified as:  

¶ The policy makers in science at second level, including curriculum developers and 
assessment agencies; 

¶ Teachers and teacher educators of science including science teacher networks; 

¶ School management; 

¶ The students of science in second level schooling; 

¶ The parents of the students mentioned previously; 

¶ National science education researchers; 

¶ The scientific community, both local enterprises and multinational industry as well as the 
science research community. 

 

 

 
Figure. 2: The Augmented Establish Stakeholder Model 
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As the interim report on the key forces for driving change in classroom practice across 
participating countries1 suggests these communities ƻŎŎǳǇȅ ǾŀǊƛƻǳǎ άǇƻǿŜǊ Ǉƻǎƛǘƛƻƴǎέ and levels 
for participation.  The rationale however for engaging these communities is that they all have 
interest to add to the project, whether through the development of IBSE teaching and learning 
units and/or support of the teacher education programmes. 

A unique feature of the ESTABLISH Framework for Teacher Education (2REF ς D5.2) is the inclusion 
of the core elements entitled Industrial Content Knowledge (ICK).  This element calls for the use 
of industry related content and activities in science teaching practice.  The ESTABLISH Units 
provide such materials.  The ICK Element provides motivation and purpose for teachers to create 
relationships with local industrial settings, hence linking an important stakeholder with teachers 
and students.  Stakeholders must perceive some rationale for their involvement in science 
education and ICK activities offers a compelling rationale for industry. 

Implementation  
As an initial exercise, nominated project participants from each beneficiary were tasked with 
identifying national representatives for each of these stakeholder groups which were identified as:  

A. National and regional policy makers (including curriculum and assessment developers) 

B. Industry (private & public)/Companies/Science research organisations 

C. Science education research organisations  

D. Education suppliers (publishers, resource & equipment suppliers) 

E. Teacher & teacher networks 

F. Students & student representative organisations 

G. Parents & parent associations 

H. Other 

A questionnaire was distributed to these project participants, to ƛŘŜƴǘƛŦȅ άƛƴŘǳǎǘǊƛŀƭ ǇŀǊǘƴŜǊǎέ ǘƻ 
become involved in the development of the IBSE teaching and learning units.  It should be noted at 
ǘƘƛǎ Ǉƻƛƴǘ ǘƘŀǘ ǘƘŜ ǘŜǊƳ άƛƴŘǳǎǘǊƛŀƭ ǇŀǊǘƴŜǊǎέ referred to those who use science or technology as 
part of their daily activities or employment, for example, opticians where applications of physics 
and materials science are relevant, and is not refined solely to industrial examples, such as, 
pharmaceutical production plants, which the title may imply.  Thus, the term  is much broader and 
more inclusive than it may initially appear.   

The responses outlining the national industrial partners are available in the project report MS5 
and also in Appendix 1. 

Following their identification, the next task of the partners was to identify how and for what 
purpose to engage them.  The overall aims of these engagements were to stimulate learning and 
promote intrinsic motivation in teachers and students and to clarify the relationship between 
school science and career opportunities in this sector (science and technology), both for men and 
women.  Iƻǿ ǘƻ ŎƘŀƴƴŜƭ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƛƴǇǳǘ ŜŦŦƛŎƛŜƴǘƭȅ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƳǇƻǊǘŀƴǘΣ ǎƻ ŀǎ 
to sustain the relationship that this engagement would enable for subsequent development in the 
area of science and technology.  

                                                      
1
 D2.2 Interim report on the key forces for driving change in classroom practice across participating countries, Aug 2011, available 

from http://www.establish-fp7.eu 
2
 D5.2 Framework for Teacher Education Programme, Feb 2012, available from http://www.establish-fp7.eu 
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Results 
The resulting national strategies, available in Appendix 2, indicate the different modes and 
considerations that are needed for each group of stakeholder.  For example, the stakeholders 
ǿƛǘƘƛƴ ǘƘŜ άƛƴŘǳǎǘǊȅέ ǎŜŎǘƻǊ ŎƻǳƭŘ ōŜ ŜƴƎŀƎŜŘ ǘƘǊƻǳƎƘ ŀŎǘƛƻƴǎ, such as:  

¶ Providing expertise 

¶ Providing resources 

¶ Providing funding 

¶ Assisting with lobbying policy makers 

It is realised that some stakeholder categories will be more dominating in some countries than in 
others, and/or familiar with those implementing such science teacher education programmes.  
Again, as an example, the strength of influence of industrial stakeholders have on 
science/technology education was rated low in all participating countries except in Netherlands 
(CMA) and Slovakia (UPJS) where certain companies seem to have greater influence. 

While the άvoicesέ of some stakeholder groups may be louder in certain national contexts than 
others, there were other obstacles identified by the projectΩs participants, which might prevent 
industrial stakeholders from supporting the introduction or implementation of IBSE. Indicatively, 
specific examples are:  

¶ Lack of funding 

¶ Lack of commitment 

¶ Lack of interest 

¶ Lack of short-term return 

¶ Lack of expertise 

To balance this, there are also a number of motivations for an industrial partner to become 
involved in an education project, such as the ESTABLISH project.  

¶ Many companies have a corporate social responsibility (CSR) policy, which favours 
involvement in education and community related projects. 

¶ They may wish to get exposure in the classroom as a prospective employer 

¶ They may be concerned about future scarcity of science graduates  

¶ They may perceive involvement in science teaching as beneficial in terms of reputation 

Recommendations  for Communicating with Stakeholders  
¢ƻ ǊŜŀƭƛǎŜ 9{¢!.[L{IΩǎ ƻōƧŜŎǘƛǾŜ ƻŦ ŘƛǎǎŜƳƛƴŀǘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ L.{9 ƛƴ ŎƭŀǎǎǊƻoms across Europe, the 
following guidelines can be offered, so as to gain the support of strategic stakeholders:  

Identify stakeholders 

¶ Identify which part of the ESTABLISH project you would like to promote or incentivise 
the stakeholder to become involved in (e.g., ESTABLISH unit or Teacher Education 
Programme) 

¶ Identify the related industry and the specific organisation/s to be approached 

Define these stakeholder requirements and expectations 

¶ Conduct some initial research (e.g., ǊŜǾƛŜǿ ƻŦ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǿŜōǎƛǘŜύ ŦƻǊ ŀƴȅ 
education or recruitment references, and to identify any social media links that might be 
used to promote ESTABLISH.  Also, if the organisation has a CSR policy, review it for any 
references to education or recruitment of science/technology graduates 
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Develop the appropriate communication messages for each 

¶ Prepare an introductory document, such as, a newsletter, presentation or graphics.  

Define the communication channels to be used. 

¶ Make personal contact with the organisation and arrange to email the information to 
the individual involved. If possible, set up a face to face meeting. 

¶ Specifically enquire whether the organisation has provided any kind of support to 
education 

Follow-up 

 

This is the process that has been adopted by the ESTABLISH consortium and, in the following 
section, we will outline a number of examples of different communication channels that have 
been used by different project participants to engage strategic stakeholders in supporting IBSE.  
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Examples of Engaging Stakeholders in IBSE 
ESTABLISH has brought together the key communities that are stakeholders in second level 
science education to work together, generate and implement innovation in the classroom for the 
teaching and learning of science and technology. The following case-studies summarise the 
experiences of selected project participants from four different national contexts.  

Ireland  (AG Education Services and Dublin City University)  
Irish National Stakeholder Event, 13th November 2013 

Clock Tower, Department of Education and Skills, Marlborough Street, Dublin 1 

This first Irish National Stakeholder Event took place in the Department of Education and Skills 
(Governmental Buildings) in Dublin on 13th November 2013.  This event was coordinated and 
hosted by AG Education Services, a partner on the FP7-ESTABLISH project, with input to 
programme sections from DCU.  

Description of the National Context and Motivation for Engagement  

In Ireland, innovations in science education at post-primary level are present, but tend to occur in 
pockets rather than a systematic approach to the teaching and learning of science.  The purpose of 
holding a national event was, through dialogue, to increase the visibility of projects that support 
innovations in science education (innovations such as inquiry-based science education) and to 
show how stakeholders, those not traditionally involved in education, can become involved and 
support the teaching and learning of science in schools.  

Structure of Engagement  

In planning this event, various objectives were set out to: 

¶ raise awareness among identified stakeholder groups of the importance of supporting 
IBSE, as a superior mode of teaching and learning science and related subjects; 

¶ highlight the need for IBSE among these key stakeholder groups; 

¶ share stakeholder views on the relevance of STEM education for personal, social, and 
economic development. 

¶ inform stakeholder groups of the status of international science education projects active 
in Ireland (in particular ESTABLISH) and the availability of IBSE teaching resources. 

¶ identify ways in which stakeholders can support or encourage progress in STEM education 
in their industry, sector or locality. 

¶ gain commitments from stakeholders to support IBSE in practical ways. 

 

The stakeholder groups invited to attend this event included representatives from: 

¶ Researchers in science education,  

¶ Post-primary teachers,  

¶ Post-primary students,  

¶ ǎǘǳŘŜƴǘǎΩ parents,  

¶ Ministries of education/inspectorate 

¶ Teacher professional development associations 

¶ Industry. 
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Each stakeholder group was represented at the event, and there was a total of ~40 participants. 

Summary of Engagement  

The event was structured to allow for a combination of plenary addresses as well as interactive 
discussions to address the objectives set out for the event.  The presence of the Minister of State 
highlights the importance that the government currently places on identifying and supporting 
innovations in science and mathematics education.  The addresses from each of the other 
stakeholder groups (Governmental bodies responsible for curriculum and assessment; parents; 
industry; teachers and professional development associations for teachers) each concurred with 
the sentiment that in order for Ireland to have the most engaged and scientifically informed 
public3. 

An important part of this event was the student interview session during which the opinions of 
post-primary students (boys and girls) about science, their perception of the subject and 
engagement with it were discussed and shared with the whole group. 

 

During the latter part of the event, the participants were invited to engage in several roundtable 
discussions and share their thoughts, opinions and comments of how innovations in science 
education can be encouraged and nurtured to create supportive environments for scientific 
learning.  Five groups were formed with each group focusing on one of the following questions: 

 

¶ What is the role of industry in the inquiry classroom?  

¶ How can we communicate information about teacher training & education projects and 
where do teachers look for information?  

¶ How can we build up sustainable networks of stakeholders in relation to school?  

¶ How do we recognise and assess inquiry skills? 

 

Specific notes for each of these discussions are available in the Appendix, which reveal that each 
of the groups was aware of certain vertical processes and networks to support innovations in 
science education, but perhaps communication across these networks could be increased for 
better impact.  It was proposed that perhaps groups, such as parents (parent associations) and 
teacher professional development associations, could assist with the horizontal communication, to 
both bring school science into the real world and real world relevance back into the classroom, 
and to inform teacher professional development in science, so as to develop sustainable networks 
for implementing changes which these innovation in science would incur.   

 

Each group went through a process of identifying roles and responsibilities for developing and 
improving processes appropriate for each question.  

Conclusion  and Next Steps 

In the summation of the event, it was clear that all participants were in agreement about the 
innovations which inquiry based-science education projects, such as ESTABLISH, can promote and 
should be encouraged, supported and developed, and that communication and collaboration 
across each of the stakeholder groups is vital in sustaining their existence and impact.  

  

                                                      
3 ¢Ƙƛǎ ƛǎ ƻƴŜ ƻŦ ŦƻǳǊ ǇǊƛƳŀǊȅ ƻōƧŜŎǘƛǾŜǎ ƻǳǘƭƛƴŜŘ ƛƴ {ŎƛŜƴŎŜ CƻǳƴŘŀǘƛƻƴ LǊŜƭŀƴŘΩǎ !ƎŜƴŘŀ нлнлΦ  
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Further Details of Engagement Event in Ireland  

Schedule for Event  

Morning Session  Registration 

 

Address by Minister Sean Sherlock  Minister of State, Department of Enterprise, Jobs and 
Innovation and Department of Education and Skills with 
responsibility for Research and Innovation 

Address by Bill Lynch  Director, Curriculum and Assessment, NCCA 

 (National Council for Curriculum and Assessment) 

Address by Brian Coyle  Parent 

Address by Matt Moran  Director, PharmaChemical Ireland 

 Tea/Coffee Break 

Address by Claire Scanlon  Teacher, Fingal Community College, Swords, Co. Dublin 

Address by Caroline McHale                  PDST (Professional Development Service for Teachers 

Student Interview  Interview by Anna Gethings, AG Education Services with 
students of Fingal Community College 

  

Afternoon Session  Lunch 

 

Address by Bob Savage                           Vice President, EMC Ireland Centre of Excellence 

Address by ESTABLISH Partners         Introduction to ESTABLISH 

Round Table Discussions and 
Feedback 

 

16.00  Finish 
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Notes from Roundtable discussions at Irish National Stakeholder Event  

Topic: What is the role of industry in the inquiry classroom? 

 

Various aspects of the role of industry were discussed as follows. 

¶ It can be difficult to address the needs of industry due to practical issues relating  to time, 
resources and materials.  

¶ Universities drive what happens in the classroom as students/parents want to go to 
universities. Where is the science? 

¶ Younger management is more helpful to inquiry based learning.( IBL). 

¶ ¢ƘŜ ǘŜŀŎƘŜǊΩǎ perspective is very important if professional. experience colours their 
teaching. Can you prepare for IBL? 

¶ Industry can provide moral and functional support via social media, videos, blogs, and 
market experience and encourage school to do a projects using IBL 

¶ It may be beneficial if it were compulsory for teachers to work in industry e.g. STARS 
project funded by SFI (Science Foundation Ireland), universities and industry partners. 

¶ Do teachers have to do CPD? Usually voluntary and no industry involved. 

¶ Get network of teachers together to convene regularly. Industry could dip into this easily. 

¶ Bringing industry experts in is good but the challenge is to ground it in the teaching in the 
classroom. 

¶ Can industry to influence policy-makers? Industry may not be interested in the broad 
education of people. However, a lot happens at local level. 

¶ Is it possible to create a national strategy through industry and policy-makers formalising 
IBL?  

¶ Incentivise from local to national. 

¶ Get the parents to buy-in. Can parents be ŜƴŎƻǳǊŀƎŜǎ ǘƻ ƭƛǾŜ ǎŎƛŜƴŎŜΚ {ǘŀǊǘ ǿƛǘƘ aŀǘƘΩǎ ŦƻǊ 
parents e.g. parents in industry. 

¶ Profile of teachers is very. important. Most have post-grad qualifications. Some have 
industry experience. 
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Topic: How can we communicate information about teacher training and development projects? 

 

[ƻƻƪŜŘ ŀǘ ǘƘƛǎ ŦǊƻƳ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ǘŜŀŎƘŜǊΦ ΨtŀǎǎƛƻƴΩ ŜƳŜǊƎŜŘ ŀǎ ŀƴ ƻǾŜǊŀƭƭ ǘƘŜƳŜΦ  ¢ƘŜ ΨōƛƎ 
ƛŘŜŀΩ ƛǎ ǘƘŀǘ ǘŜŀŎƘŜǊǎ ƴŜŜŘ ǘƘŜ Ǉŀǎǎƛƻƴ ŀƴŘ ƳƻǘƛǾŀǘƛƻƴ ǘƻ ŀŎŎŜǎǎ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴΦ 

 

Practical channels were also discussed. These include: 

¶  Social media ςFacebook, blogs ς by individual or educators. 

¶ Publication of yearly plan e.g. Malta Also in Malta there is a portal for all courses online ς 
Frog Blog. It is also mandatory that  teachers do three days retraining   

¶ Teachers can exchange information at workshops and in-service courses and such as those 
delivered by the  PDST, Ireland. 

¶ Similarly for pre-service, e.g. Maynooth ς Diploma in Professional Education ςteacher skills 
can be assessed..   

¶ Weekends programmes can be run iƴ ¢ǊƛƴƛǘȅΣ 5/¦Σ {ǘ tŀǘΩǎΣ aŀȅƴƻƻǘƘ ŜǘŎΦΦ 

¶ Relevant professional organisations can be a good channel e.g.  Royal Society of  Engineers. 
Irish Science Teachers Association. 

¶ Some feel that online is way forward for teacher education but others feel that physical 
presence is necessary - so both methods. should be used. 

¶ Teachers themselves need to search i.e. they should use inquiry. 

General points about science education were also discussed: 

¶ Community involvement is useful e.g. Garda Band (Irish Police Force Band) visiting schools 
ς but this was about drama and art - science was not a topic. 

¶ Competitions such as SciFest and Young Scientists Exhibition are important, but   
ŎƻƳǇŜǘƛǘƛƻƴǎ ŘƻƴΩǘ ǎǳƛǘ ŀƭƭ ǎŎƘƻƻƭ ƻǊ ǇǳǇƛƭǎΦ  

¶ There is a drawback with  prescribed experiment. They are counter to enquiry because 
teacher cannot deviate from prescription. 

¶ School Principals also need to be passionate but they are not t chosen for passion. They  
come through the system ς counter to inquiry. Administrative skills are valued over 
teaching skills.  Experience can kill passion. 

¶ People who are taught badly come to secondary school with attitude that can destroy 
them for life. 

Two contrasts emerged from these discussions - Prescription v Inquiry and Passion v 
Experience/Administration  

All thought that the EMC input to the Conference was inspiring.. 
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Topic: How can we build up sustainable networks of stakeholders in relation to schools? 

 

In opening the discussion, it was agreed that the question contained many components, and that 
in order to answer it, it would need to be broken down into a series of shorter, more specific 
questions, which focused on:  

 

Who are the stakeholders? 

How are we communicating with these stakeholders? 

Are there limitations to these communication strategies at present? 

Can we overcome these limitations?  

Is there a role for parents and parent networks in school?  

What is the role of the media? 

How do students feel about parents being more involved in school? 

 

The discussions flowed from one topic to the next, with all of the group contributing to the 
discussions.  The group contained representatives of teachers, parents, students, science 
educators, policy makers, industry and media. 

 

Stakeholders 

The starting point for the discussion was the identification of the stakeholders required to build up 
networks around schools.  These were identified and defined in terms of locus to the school as 
being local or national: 

 

Teachers Local 

Students Local 

Parents Local 

Industry Local 

General Public Local 

Boards of management Local 

Education providers, Local 

Researcher centres in science, Local & National 

Department of Education | 

Ministries of Education, 

National 

Media National 
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Teacher education institutions, National 

Teacher Professional Development 
bodies, 

National 

Teacher Professional Association National 

 

In particular the network of the Teacher professional association - the Irish Science Teachers 
Association, was agreed to be of vital importance for teachers of science, both at primary or 
secondary school, as it provided both a support network (human resources) as well as teaching 
aids (material resources) that teachers could use.   

 

When discussing the methods of communication it was agreed that in addition to information 
flowing from the ISTA out to it members that it is important that information should come back 
ŦǊƻƳ ƛǘǎ ƳŜƳōŜǊǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǘƛƻƴ ƛǎ ǎŜǊǾƛƴƎ ƛǘǎ ƳŜƳōŜǊǎΩ ƴŜŜŘǎΦ  Lǘ ǿŀǎ ǇǊƻǇƻǎŜŘ 
that membership of this association should be incentivised and made obligatory for those teaching 
science to ensure that they can access state of the art resources and supports for their teaching.  It 
was noted that this would require implementation from governing bodies such as the Teaching 
Council and/or removal of membership fees to increase membership uptake.  

 

In order to increase awareness of this teacher professional association, it was recommended that 
teacher education institutions should promote the presence of the ISTA as their supportive 
network. 

 

It was noted that the ISTA is a member of the international science teacher association - ICASE - 
International Council for Associations for Science Education - and that members could benefit 
from the participation in this network.  

 

Communication Strategies 

It was agreed that multiple communication strategies are required to engage stakeholders and 
that traditional (paper/post/fax/face-to-face) need to be combined with electronic (emails) and 
multi-media forms (Twitter/Facebook).  It was also proposed that generating online competitions 
can be very powerful in generating and sustaining networks. 

 

Involving Parents in Schools 

In discussing the role of parents in schools, it was noted that parents, through their employment, 
can often be highly experienced in science and could contribute to the teaching of science in 
partnership with the teacher.  The information a parent can present can be inspirational and 
provide an intrinsic motivation for students.  The learning could then be reinforced by the teacher.  
This can be useful for circumstances where a teacher can be fearful of the science content, but can 
approach scientific topic in partnership with the parent.  

 

Also the student comes to realise that science is a part of life. 
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Parent Networks 

In discussing the role of parent networks it was noted that these networks are at their strongest at 
primary school, when the students are younger as parents meet more frequently (collection/drop-
off at schools), and that they tend to dissipate around 2nd year in secondary school (~14 years 
old). 

 

It was noted that this network is a channel of communication that could be used by the schools 
more frequently to develop a supportive network around the school.  Usually communications 
take place once annually during the Parent-Teacher meeting which is often focused on the 
academic, diligence and disciplinary performance of the student.   

 

Media 

Lǘ ǿŀǎ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘŜ ƳŜŘƛŀ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ǇǳōƭƛŎΩǎ ƛƴǘŜǊŜǎǘ ŀƴŘ ǎǳǇǇƻǊǘ ƻŦ 
science both at a national level but also at a community level.  It was proposed that the media 
should be made aware of existing school-parent-industry partnerships so as to promote their 
success on a national scale.  

 

Impact on Students 

When asked how these suggestions would affect students it was noted that though some could 
cause initial embarrassment (involving parents in the classroom) it would show students that 
science is an open-ended activity (to search out information and understand things) that is an 
inherent part of life and not a confined job or labour.   

 

It was noted that the choice of subject selection in first year secondary school (~13 years olds) is 
often make in the context of job prospects and that science can often be dismissed as a difficult 
career path. [It is noted that the input from many stakeholders (government/funding 
bodies/employers/employees) is required at multiple levels in order to make any change to this 
perception, and not the main focus of this discussion] 

If science was presented in the context of investigations and exploring concepts then it would be 
more favourably received by students.   

 

It was agreed that the focus of these networks should promote curiosity in science and that 
ǘƘƻǳƎƘ ƛǘ Ƴŀȅ ƴƻǘ ōŜ άŎƻƻƭέ ǘƘŀǘ ƛǘ ƛǎ ƎƻƻŘ ǘƻ ŀǎƪ ǉǳŜǎǘƛƻƴǎΦ  LŦ ǘƘƻǎŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ ŀǊŜ 
aware and supportive of this vision, then they are more likely to be able to work together and 
become sustainable.  
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Topic: How can we build up sustainable networks of stakeholders in relation to school? 

 

This question was discussed under the following headings. 

Networks 

¶ Lots of local activities and general interest already exist. 

¶ Lǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ǘƘŜƳ ƛƴ ŀ άōŜǎǘ ǇǊŀŎǘƛŎŜ ǿŀȅέ 

¶ Industry already have networks.  

¶ Science people also have their network. 

¶ It would be important to bring these two networks together. 

¶ Networks are recommended, because they survive (as long as people are constantly 
brought back into them). 

Parents 

¶ It is important to show parents how well their  children are doing ς how concerned you are 
about their education and that you care about it. 

¶ Be conscious not needing to educate the parents, but to introduce them to the ideas 
behind the teaching. 

¶ Science competitions can play an important part, as parents become aware of their 
ŎƘƛƭŘǊŜƴΩǎ ŀŎǘƛǾƛǘƛŜǎΣ ƛƴǘŜǊŜǎǘ ǳƴŘ ǎǳŎŎŜǎǎ ƛƴ ǎŎƛŜƴŎŜ ǘƘǊƻǳƎƘ ǇǊƛȊŜǎΣ ŀǿŀǊŘǎ ŀƴŘ ǎƻ ƻƴΦ 

Students 

¶ As inquiry needs a certain amount of engagement to be successful, it is important to be 
conscious of the need to maintain this engagement. 

¶ Project Maths is already doing we;; in this respect. Nonetheless, there are still people 
needed who are able to do the high level maths and science. 
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Topic: How do we recognise and assess inquiry skills? 

 

¶ To recognise inquiry skills is not an easy matter.   

¶ There is a need to determine the width of learning involved and how it was quickly 
recognised that a simple cognitive examination approach will not facilitate the gains? of 
inquiry skills. 

¶ The width of inquiry skills certainly involved cognitive aspects as the learning is not 
appropriate if it did not have meaning or required thinking. 

¶ The intensity aspect was linked to the link of inquiry learning (and hence the inquiry skills) 
and aspects like independent learning, self-development, innovative skills, entrepreneurial 
skills (such as ingenuity and creativity), or even collaborative skills, leadership skills and 
teamwork.  The inquiry skills in the context is very wide. 

¶ The teaching of inquiry skills, especially if it is to relate to a capability in new situations, 
ǊŜǉǳƛǊŜǎ ΨƎƻƻŘΩ ǘŜŀŎƘŜǊǎ ǿƘƻ Ŏŀƴ ǊŜŎƻƎƴƛǎŜ ǘƘŜ ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎ ƛƴ ǘƘŜ ƭŜŀǊƴƛƴƎ 
process (it needs to be a challenge that relates to the students level of learning). 

¶ There is a link between recognition of inquiry skills and the role played by students, and 
ŎŜǊǘŀƛƴƭȅ ŀǎǎŜǎǎƳŜƴǘ ƴŜŜŘǎ ΨƻǾŜǊǘΩ ƻǇŜǊŀǘƛƻƴǎ ōȅ ǎǘǳŘŜƴǘǎ ǘƻ ŜȄƘƛōƛǘ ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ŀǘ ŀ 
cognitive, skill and values level. 

¶ The suggestion is this, that inquiry skills were very wide and are driven by meaningful 
inquiry questions.  Relevance of the situation is important to give meaning for students and 
hence facilitate student effort (motivation).  Raising questions on unfamiliar science is an 
issue that needs to be addressed. 

¶ Assessment of inquiry is important and the current assessment system is inhibiting inquiry, 
rather than promoting it.  The assessment needs to go much wider and seek to determine 
ΨŎŀǇŀōƛƭƛǘȅΩ ƛƴ ŀ ƴŜǿ ǎƛǘǳŀǘƛƻƴΣ ǊŀǘƘŜǊ ǘƘŀƴ ΨŀōƛƭƛǘȅΩΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ŀōƛƭƛǘƛŜǎ ŀǊŜ ŀǎǎŜǎǎŜŘ ŀǎ 
separate sub-entities rather than in a holistic situation. 

¶ A further indicator of inquiry (may be assessable) is student self-confidence (perhaps self-
efficacy is better as this can relate to self-confidence and competence). 

¶ The final question - is any of this actually within the goal of education?  It seems to be. 
 

 

Some themes that arose during discussion: 

¶ Inquiry Skills  -  cognitive + better with practice 

¶ Question(s)  are critical - curiosity 

¶ Problem Solving  v  inquiry 

¶ Confidence in doing 

¶ Meaning of learning 

¶ Recognise inquiry:   student involvement,  to gain confidence 

¶ Grade level of inquiry -  an assessment issue 

¶ Motivation   

¶ Team leadership 

¶ Independent learning  -  self determination 

¶ Inquiry by itself not enough  -  need consolidation for meaningful learning 
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¶ Good teachers know to handle and how to recognise what.is needed. 

¶ Relevance of the situation to give meaning, otherwise question may not have meaning and 
hence not worth the effort. 
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Synposis of Plenary Sessions 

1) Opening Address by Sean Sherlock  TD 

Minister of State, Department of Enterprise, Jobs & Innovation and Department of 
Education & Skills with responsibility for Research & Innovation 

 
 
The Minister announced the launch of the 9th Edition of Science & Technology in Action ς a science 
education resource for schools produced by AG Education Services. It was the original stimulus for 
the ESTABLISH project. 

Having looked through the resources and noted the industry involvement in the lessons he felt it 
was a wonderful way of involving students in inquiry-based science education. The Department of 
Educations and Skills would like to move the educational landscape in this direction. 

He particularly welcomed the presence of students who were engaged in this process. They were 
all doing STEM-related subjects, including Agricultural Science. 

The more we can get students to engage with a conceptual understanding of science at a younger 
age the better the outcomes we will have from a social and economic point of view.  

On behalf of the Government, he thanked all of the stakeholders: students, parents, science and 
mathematics teachers, industry. Looking at the folder (Science & Technology in Action, 9th Edition) 
he was impressed by the way that the work of a variety of industries was linked to the science 
curricula. 

Being from Cork he was pleased to see EMC representatives (who are based in Cork) participating 
in the conference. Their business (data analȅǘƛŎǎύ ƳŀǇǎ ƻƴǘƻ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǎǘǊŀǘŜƎȅ ǘƻ ŘŜǾŜƭƻǇ 
the ICT sector. Lessons such as the one on Big Data, will capture the imagination of students and 
hopefully inspire them to further study and work in this area. They will be the technologists and 
scientists of the future.  

He gave a particular welcome to participants who had come from other countries.  

The partnership between science teachers and industry was a wonderful model of engagement. 

He thanked all involved in the conference, which was taking place during Science Week (in 
Ireland), and wished them well in their endeavours.  
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2) Address by Mr Bill Lynch Director, Curriculum and Assessment at the National Council 
for Curriculum and Assessment  

 
Science and Technology education in a changing world 
 
While the theme of this conference is Remodelling Science and Technology Education: Building 
Links with Industry, School and Home, I would like to focus on what we mean by science and 
technology education and what we envisage it might be in the 21st century. This may well require 
remodelling ς and re-thinking the purposes of ς science and technology education in the context 
of the bigger picture of education more generally. 

{ƻƳŜ ǎŜŜ ΨǎŎƛŜƴŎŜΩ ŀǎ ƪƴƻǿƭŜŘƎŜ ς ōŀǎŜŘ ƻƴ ǘƘŜ [ŀǘƛƴ ΨscientiaΩ ς but knowledge through a specific 
ǎǳōƧŜŎǘ ƭŜƴǎΣ ƛŦ ȅƻǳΩƭƭ ǇŀǊŘƻƴ ǘƘŜ ǇƘȅǎƛŎǎ ǊŜŦŜǊŜƴŎŜΦ ¢ƘǳǎΣ ƛƴ ǎŎƘƻƻƭΣ ǿŜ ƘŀǾŜ ŀ ǎǳōƧŜŎǘ ŎŀƭƭŜŘ 
ΨǎŎƛŜƴŎŜΩ όƻǊ ŀǘ ǎŜƴƛƻǊ ŎȅŎƭŜ ΨǘƘŜ ǎŎƛŜƴŎŜǎΩύΦ hǘƘŜǊǎ ǎŜŜ ΨǎŎƛŜƴŎŜΩ ŀǎ ǘƘŜ ƻǊƎŀƴƛǎŜŘ ǎǘǳŘȅ ƻŦ ƴŀǘǳǊŀƭ 
phenomena or objective reality that is based on rational observation; a study which uses scientific 
processes and methods to investigate and explain that reality. Yet others see it in a more general 
sense as the pursuit of knowledge in a whole variety of forms (for example, social science, political 
ǎŎƛŜƴŎŜΣ ŎƻƳǇǳǘŜǊ ǎŎƛŜƴŎŜ Χύ 

Lƴ ŀ ǎƛƳƛƭŀǊ ŦŀǎƘƛƻƴ ǿŜ Ŏŀƴ ƭƻƻƪ ŀǘ ΨǘŜŎƘƴƻƭƻƎȅΩ ƛƴ ŀ ǾŀǊƛŜǘȅ ƻŦ ǿŀȅǎΦ Lǘǎ ƻǊƛƎƛƴ ƭƛŜǎ ƛƴ ǘƘŜ DǊŜŜƪ ǿƻǊŘ 
ΨtechneΩΣ ƳŜŀƴƛƴƎ ŀǊǘΣ ŎǊŀŦǘ ƻǊ ǎƪƛƭƭ ōȅ ǿƘƛŎƘ ǎƻƳŜǘƘƛƴƎ ƛǎ ƳŀŘŜ ƻǊ ŀŎƘƛŜǾŜŘΦ LƴǘŜǊŜǎǘƛƴƎƭȅΣ ǘƘƛǎ ǿŀǎ 
combined with logos, meaning word or reason embodying an idea. It is broadly associated with 
the application of scientific knowledge for practical purposes; an earlier meaning of technology 
might have been the use of crafts and tools to solve problems. Perhaps more recently technology 
is seen as the application of the principles of design, production, and utilization of goods and 
services in the organisation of human activity. In the syllabuses for the senior-cycle technologies, 
ǘŜŎƘƴƻƭƻƎȅ ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ ŀ ΨŎǊŜŀǘƛǾŜ ŀŎǘƛǾƛty where we interact with our environment, using 
ŀǇǇǊƻǇǊƛŀǘŜ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎΣ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƴŜŜŘǎΣ ǿŀƴǘǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎΩΦ ¢ŜŎƘƴƻƭƻƎȅ 
education is about equipping learners with the competence and confidence which comes from 
learning about, with and through a range of technologies. 

Many see science and technology as interwoven ς each complementing the other in a variety of 
ways4. Technology can sometimes be viewed as the servant of science, as an off-shoot, and 
perhaps of somewhat lesser standing. ¢Ƙŀǘ ǎŀƛŘΣ ǘƘŜ ǊŀǇƛŘ ƎǊƻǿǘƘ ƻŦ ǘƘŜ ΨƴŜǿΩ ǘŜŎƘƴƻƭƻƎƛŜǎ Ƙŀǎ 
ƘŜƭǇŜŘ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ΨǘŜŎƘƴƻƭƻƎȅΩΦ {ŎƛŜƴŎŜ Ƙŀǎ ƎǊƻǿƴ ƛƴǘƻ ŀ ƳƻǊŜ ŦƻǊƳŀƭΣ ŀŎŀŘŜƳƛŎ ŀƴŘ 
systematic study than technology, which is often considered in terms of its practical expression 
and functional purposes, and thus closer to its Greek roots in the practical arts, as distinct from the 
liberal arts which were associated more with philosophical discourse. In this we need to be careful. 
The mention of philosophy reminds me of the quote which is attributed to John William Gardner, 
US Secretary of Health, Education and Welfare under President Lyndon Johnson: 

The society which scorns excellence in plumbing as a humble activity and tolerates shoddiness in 
philosophy because it is an exalted activity will have neither good plumbing nor good philosophy: 
neither its pipes nor its theories will hold water.  

So much for the past. As I said, my focus today is on what science and technology might become in 
the 21st century or, more specifically, on what science and technology education may have to offer 
the children of today who will become the leaders, developers, shapers of a future that we really 
know little about. They will be the citizens who will both experience and evaluate the innovations 

                                                      
4 Interestingly, and notwithstanding their Latin and Greek origins, the Irish terms for science and 
technology are quite close in meaning: eolaíocht and teicneolaíocht. 
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and solutions we propose. They will also be the ones to generate and develop innovative ideas, 
new processes, new technologies that have yet not even been imagined. [As Carl Sagan said one 
time: Somewhere, something incredible is waiting to be known. Carl was also a strong advocate of 
dealing simultaneously with scepticism and wonder.]  

What is it about science that so captures the interest and the imagination of children? Why and 
Ƙƻǿ Řƻ ǘƘŜȅ ƳƻǊŜ Ŝŀǎƛƭȅ ǊŜƭŀǘŜ ǘƻ ΨƳƻŘŜǊƴΩ ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ Ƴŀƴȅ ŀŘǳƭǘǎ ŘƻΚ Iƻǿ Řƻ ǿŜ harness 
this interest and cultivate their natural curiosity, imagination and creativity? Maybe I should say: 
Why do we not harness and cultivate these? The levels of interest and engagement in science 
project competitions such as the Young Scientist, and the quality of that engagement in terms of 
inquiry and communication of science, points to the fact that personal interest in science and 
support for it will be met with an enthusiastic response from students (and their teachers!). 
Therein may lie the path to a different model for science and technology education. 

Over the past number of years, much research in education ς nationally and internationally ς has 
sought to find out what works and what is needed to support and improve learning, and how we 
will recognise that improvement. Typically, the answers have been along the lines of adjusting the 
curriculum to take account of new developments in our world, developing more accurate and 
reliable forms of assessment, providing increased resources to support teaching and learning, 
building capacity in our schools, targeting the development of the kind of knowledge and skills 
that will help to keep us to the forefront in the never-ending and competitive environment of 
economic development. However, experience has shown that these approaches in themselves do 
not necessarily ensure success or even result in the intended improvements being seen in our 
students and our schools. They must be translated into reality in the classroom and in the minds of 
the learners.  

Education is seen as both a process and a product. Einstein once said that education is what 
remains after one has forgotten everything he learned in school. aŀȅōŜ ǿŜ ǎƘƻǳƭŘƴΩǘ ǘŀƪŜ ǘƘŀǘ ǘƻƻ 
literally, but nonetheless there is an element of truth in it. We learn today so that we may be 
better able to deal with tomorrow. We are educating our children so that they are prepared as 
well as possible for a future that is largely unknown, but that is increasingly being influenced by 
ǎŎƛŜƴŎŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΦ LǘΩǎ ǘƘŜ skill, the understanding, the ability and willingness to learn that 
will be the enduring benefits of their 
education. 

So, what do we want science and 
technology education to be? I think we 
need to see them in the bigger picture and 
vision of education, and figure out what 
role they play in achieving that vision.  Just 
over three years ago, the NCCA launched a 
Ŏƻƴǎǳƭǘŀǘƛƻƴ ƛƴ ǿƘƛŎƘ ǘǿƻ ΨōƛƎ ƛŘŜŀǎΩ ǿŜǊŜ 
flagged: innovation and identity. Attention 
was focused on the school as the site of 
innovation and teachers and school leaders 
as the agents of the change process. John 
Henry Newman said that to live is to 
change, and to be perfect is to have 
changed often. This is not easily applied to 
education, where experience shows that 
constant change, even incremental change, 
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is challenged by the inertia of the status quo. Sometimes, a transformational change, despite its 
disruptive effect (or maybe because of it) is more likely to succeed. 

The evolution of the Framework for Junior Cycle gives schools the opportunity to develop an 
education experience that is both a follow-on from primary schools and a preparation for senior 
cycle. [See Slide]   

Junior cycle is a stage where students get to deepen their relationship with learning, but without 
losing their enjoyment of learning and the wonder that new experiences can bring to that 
learning. The framework provides both a structure to ensure consistency of purpose and outcomes 
to act as achievable targets for all, together with a flexibility to respond more directly and 
effectively to individual and local needs and opportunities. It is within this framework that science 
ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ŜŘǳŎŀǘƛƻƴ ŀǊŜ ōŜƛƴƎ ŘŜǾŜƭƻǇŜŘΦ LΩŘ ƭƛƪŜ ǘƻ ōǊƛŜŦƭȅ ƻǳǘƭƛƴŜ ǿƘŀǘ ǘƘƛǎ ƛƴǾƻƭǾŜǎΤ ǘƘŜ Ŧǳƭƭ 
details can be found on the junior cycle website (refer to the slide).  Since it is the more immediate 
ƻŦ ǘƘŜ ǘǿƻΣ LΩƭƭ ŦƻŎǳǎ Ƴŀƛƴƭȅ ƻƴ ǎŎƛŜƴŎŜΦ 

The background paper for junior cycle science, which is available on the junior cycle website, is 
clearly moving the focus in science education to inquiry-based learning ς which is consistent with 
the overall statements of learning and the key skills that are seen as essential to quality outcomes 
of learning. Science is the first of the STEM subjects to be introduced under the new framework ς 
in the second phase of changes commencing in September 2015. [Technology education is 
scheduled in the final phase of change, commencing in September 2017.] Detailed specifications 
for science will be developed and become available in autumn next year. The focus is on students 
developing both knowledge and skills: knowledge of science as well as knowledge about science; 
thinking skills, process skills and skills of inquiry and problem solving. While these are not exclusive 
to science education, they are developed and reinforced through science education. Through 
inquiry-based learning in science, students develop an understanding of the role of evidence in 
confirming (or rejecting) an hypothesis and as the basis for drawing and justifying conclusions. This 
will enable them to be more critically evaluative about evidence and argument presented by 
others (Roberts, R. and Gott R. (2007)5), rather than unquestioning and uncritical acceptance of 
what is presented. Students need to become thinking and reflective learners who will continuously 
strive to find meaning and truth, and we need them to do so. 

The change at junior cycle will also encompass a re-envisioning of assessment, both in terms of the 
general changes in what assessment will look like in the new junior cycle and in the specific 
arrangements for assessment in science. Much research has been carried out into the purposes 
and processes of assessment. [We have assessment for learning, assessment of learning, 
standards-based assessment, outcomes-based assessment.] Perhaps a revisiting of its Latin origin 
ƳƛƎƘǘ ǎƘŜŘ ŀ ƭƛǘǘƭŜ ƭƛƎƘǘΥ ΨǎŜŘŜǊŜΩ ƳŜŀƴǎ ǘƻ Ψǎƛǘ ōŜǎƛŘŜΩ ŀƴŘ ΨŀǎǎƛŘŜǊŜΩ to make a judgement by 
sitting beside (and evaluating). The assessor and the one being assessed are partners in the 
process. Assessment in education can be thouƎƘǘ ƻŦ ŀǎ ƘŀǾƛƴƎ ǘǿƻ Ƴŀƛƴ ŦǳƴŎǘƛƻƴǎΥ ǘƻ ΨǇǊƻǾŜΩ 
ƭŜŀǊƴƛƴƎ ŀƴŘ ǘƻ ΨƛƳǇǊƻǾŜΩ ƭŜŀǊƴƛƴƎΦ Lǘ ƛǎ ōƻǘƘ ŀ ǘƻƻƭ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ŜǾŀƭǳŀǘƛƴƎ ǇǊƻƎǊŜǎǎ ŀƴŘ ŀ 
means of measuring achievement. To be of benefit to the learner, both purposes need to be 
served ς and sometimes at the same point in time. In addition, and perhaps more importantly, the 
role of assessment in the developments at junior cycle is one of supporting learning. 

At senior cycle, the sciences are also being re-developed and, as with the junior cycle, attention is 
being paid to science education as a practical, investigative experience, as well as to its 
assessment. Given the much higher stakes involved and the different purposes which are served 
by senior-cycle education, the extent to which certification at Leaving Certificate relies on 

                                                      
5 Questioning the Evidence: research to assess an aspect of scientific literacy. Proceedings of European Science Education 

Research Association (ESERA) conference, Malmo, Sweden, August 2007 
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summative assessment is reflected in the emerging proposals for the inclusion of a second 
assessment component which focuses on the practical nature of these subjects and how this can 
be both recognised and rewarded in a high-stakes examination environment. 

As Minister Quinn said in his Foreword to the Framework for Junior Cycle published just over a 
year ago ς but equally valid for all stages of education ς the needs of our students are at the core 
of what we do in our efforts to improve the quality of their learning experiences and outcomes. 
We owe this to them now as much as we owe it to their, and our, futures. Education is about 
ǇǊŜǇŀǊƛƴƎ ǘƘŜƳ ŦƻǊ ŀ ƭƛŦŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǎŎƘƻƻƭΣ ŦƻǊ ŀ ǿƻǊƭŘ ǘƘŀǘ ŘƻŜǎƴΩǘ ȅŜǘ ŜȄƛǎǘΦ ²Ŝ Ƴǳǎǘ enable 
them to become the creative problem solvers who will both shape our futures and respond to the 
inevitable challenges which that uncertain future will present. Science and technology education 
can contribute significantly to cultivating that creativity; it requires creative thinking on our part. 

Schools are not the only sites of learning. New opportunities to extend our knowledge through 
sharing, through questioning, through seeking meaningful answers, are all around us. We all have 
a stake, directly or indirectly, in ensuring that these opportunities are capitalised on.  A report of 
the European Commission in 20076 recognised that inquiry-based science education is more likely 
to encourage relationships between stakeholders of both formal and informal education. It 
creates opportunities for involving others ς firms, scientists, researchers, engineers, local 
ŀǎǎƻŎƛŀǘƛƻƴǎΣ ǇŀǊŜƴǘǎΣ Χ ǘƘŜ ƭƛǎǘ ƛǎ ŜƴŘƭŜǎǎ ς in a collaboration that results in a much-improved 
learning experience for our students and young people. As acknowledged in the NCCA document 
ƻƴ ΨLƴƴƻǾŀǘƛƻƴ ŀƴŘ /ƘŀƴƎŜΩΣ ŀŎƘƛŜǾƛƴƎ ǊŜŀƭ ŎƘŀƴƎŜΣ ŎƘŀƴƎŜ ǘƘŀǘ ƛǎ ƭŀǎǘƛƴƎΣ ǘŀƪŜǎ ǘƛƳŜΦ ¢Ƙƛǎ ƛǎ 
because most real change involves adopting changed practices, and thus letting go of old ones, 
informed by an increasingly clearer understanding of how effective learning occurs. It involves 
proving and improving, making mistakes and learning from them. There is an unattributed saying 
ǘƘŀǘ Ψŀ ƳƛǎǘŀƪŜ ƛƴ Ƨǳǎǘ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǎƻƳŜƻƴŜ ǘǊƛŜŘ ǘƻ Řƻ ǎƻƳŜǘƘƛƴƎΩΦ Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ education, 
change also involves altering the culture of the learning environment, changing the way things are 
ŘƻƴŜΤ ƛƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƻ ŎƻƳŜ ōŀŎƪ ǘƻ ǘƘŜ ǘƘŜƳŜ ƻŦ ǘƻŘŀȅΩǎ ŎƻƴŦŜǊŜƴŎŜΣ ŎƘŀƴƎƛƴƎ ǘƘŜ ƳƻŘŜƭΗ  

  

                                                      
6 Science Education Now: a renewed pedagogy for the future of Europe. Luxembourg: Office for 
Official Publications of the European Communities, 2007 
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3) Presentation by Brian Coyle (as a parent) 

 
Brian Coyle is the father of four children: Sophie (17) studying for the Leaving Certificate, Robert 
(15) in Transition Year, Peter (ca.11) in First Year of secondary school and James (ca. 9) is in Fifth 
Class in primary school. They represent a cross-section of the school-going population. 

Brian is a management consultant. He started off in marketing in the UK. He then worked with a 
liqueur company which was more science related, especially chemistry. He later moved into 
roofing and cladding business and the related physics. Next he worked with a document 
management company which was more IT related. These different jobs highlighted for him the 
need for basic science literacy. (At school he had studied physics, chemistry and biology.)  

Iƛǎ ŎƘƛƭŘǊŜƴΩǎ ŜȄǇŜǊƛŜƴŎŜ of school science has been quite varied. 

Sophie (17) felt disengaged from school science. She had done very little science in primary school. 
In junior secondary school she was still disengaged but still got good grades. She is studying 
biology now because she will need to have studied a science subject for entry to college; she chose 
biology because she was told it was easier than chemistry of physics. 

Robert (15) remembers doing some science in primary school. He did science in junior secondary 
school but is disengaged form science. 

Why is this happening? Does science require more time with more emphasis on problem-solving 
and inquiry? 

tŜǘŜǊΩǎ όммύ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǎŎƛŜƴŎŜ ƛƴ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎŜŜƳŜŘ ǘƻ ŦƻŎǳǎ ƻƴ ƎǊƻǿƛƴƎ ǘƘƛƴƎǎ ŀƴŘ ǘƘŜ 
school garden. He remembers a one-Řŀȅ ǎŎƛŜƴŎŜ ǿƻǊƪǎƘƻǇ όǿƛǘƘ ΨŘŀƴŎƛƴƎ ǊŀƛǎƛƴǎΩύΦ IŜ ƛǎ ƛƴǘŜǊŜǎǘŜŘ 
in doing medicine and of the four children he seems to be the most interested in science. 

He is now in first year and it would be sad if his interest wanes or is not encouraged as he 
progresses through secondary school. 

The older children have had school projects on enterprise and entrepreneurship. However, their 
thoughts seem to focus on apps for mobile devices. 

James (9) is interested in sport. He seems to have had very little science in school. (He remembers 
an experiment in which the shell of an egg was removed by vinegar.)  

Why is there so little science being taught in primary school? The children seem to have seen 
some science demonstrations but have learned little from them. 

LǘΩǎ ŀ ǎƘŀƳŜ ǘƘŀǘ ŎƘƛƭŘǊŜƴΩǎ ŎǳǊƛƻǎƛǘȅ ƛǎ ƴƻǘ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ōǳƛƭǘ ǳǇƻƴΦ   

The future is one our children will create but we have to equip them with the necessary skills to 
create it. 

¢ƘŜ ±ƛŎǘƻǊƛŀƴ ΨŦŀŎǘƻǊȅ ƳƻŘŜƭΩ ƻŦ ŜŘǳŎŀǘƛƻƴ ǇǊŜǇŀǊŜŘ ǇŜƻǇƭŜ ŦƻǊ ǿƻǊƪ ƛƴ ŦŀŎǘƻǊƛes. This model of 
school still exists but the workplace is completely changed. People no longer stay in one job all 
their lives.  

Patent filings give some indication of the level of creativity. On the table shown Ireland is in 16th 
place. We need more emphasis on problem-solving and creativity and on applications of science 
ŀƴŘ ǘŜŎƘƴƻƭƻƎȅΦ ¢ƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǘƻ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ƛǎ ΨŦƻǊŎŜŘ ŜƳƛƎǊŀǘƛƻƴΩΦ 

Inquiry-based learning should not be equated with looking up Google. 

 
  



Project No: 244749 ESTABLISH Science in Society / CSA 

Page 28 of 93 
WP2 Deliverable 2.3 

  
  
 
  
 
  
  
  
 
 
 
  

  
  
  



Project No: 244749 ESTABLISH Science in Society / CSA 

Page 29 of 93 
WP2 Deliverable 2.3 

4) Address by Mr Bob Savage, Vice-President and General Manager, EMC Ireland Centre 
of Excellence 

 
About me: 
ω Engineer by trade 
ω VP and General Manager at EMC Ireland 
ω On the board of EMC Ireland for the past 3 years 
ω Chair of Governing Body of CIT (Cork Institute of Technology) for past 2 years 
ω Board member US Chamber of Commerce 
ω Career and Life Planning 

 
EMC Corporation:   [with EMC for 25 years] 
ω US MNC based in Mass USA 
ω 22b Revenue for 2012 
ω 60000 employees  
ω From Storage to Cloud, Big data  and Security ς in our own transformation 

  
EMC in Ireland: 

ω 9ǎǘŀōƭƛǎƘŜŘ ƛƴ мфуу όнр ȅŜŀǊǎ ŀƎƻ ǘƘƛǎ ȅŜŀǊύ ŀǎ 9a/Ωǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ  ōŀǎŜ ƛƴ ǘƘŜ ǘƘŜƴ 
EEC 

ω 30 different business units, 44 nationalities and 26 languages 
ω 3000 people in Ireland 

  
EMC Ireland as a Centre of Excellence: - not all plain sailing 

ω 2009 was a year of transformation.  
ω What is a COE (Centre of Excellence) ς a definition that resonates with our people  

 
My job description 

¶ Build a unified team and committed leadership team 

¶ Embrace change 

¶ Fortify a culture of innovation 

¶ Build strong relationships 

¶ Connect everybody across the Organisation 

¶ .Ŝ Ψ9ƳǇƭƻȅŜǊ ƻŦ /ƘƻƛŎŜΩ ƻǊ Dt¢² όΩDǊŜŀǘ tƭŀŎŜ ¢ƻ ²ƻǊƪΩύ 

¶ Communicate in a single voice 
  
The power of networks and connecting people: 
 
What is happening in our business:  
 
Cloud, mobile ICT, social media and Big Data 
  
Our values: [Values guide behaviour] 
 Our People 

ω TCE (Total Customer Experience) 
ω Always innovating 
ω A better tomorrow ς our focus in the community. 
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Our work in the primary education sector ς CoderDojo (www.coderdojo.com) 

  

The Establish Project ς Innovation in Education 

¢ƘŜ ƪŜȅ ǇƘǊŀǎŜ ŦƻǊ ƳŜΥ άŘŜŎƭƛƴŜ ƛƴ ȅƻǳƴƎ ǇŜƻǇƭŜΩǎ ƛƴǘŜǊŜǎǘ ŦƻǊ ƪŜȅ ǎŎƛŜƴŎŜ ǎǘǳŘƛŜǎ ŀƴŘ 
ƳŀǘƘŜƳŀǘƛŎǎέΦ 

 
Inquiry Based Learning 

ω Inquiry-based learning describes approaches to learning that are based on the 
investigation of questions, scenarios or problems ς often assisted by a facilitator. 
Inquirers identify and research issues and questions to develop their knowledge or 
solutions. 

ω Field work, case studies, investigation, research,  individual and group projects  
 
What EMC looks for in our recruits 
  

ω Problem Solvers 
ω Team Players 
ω People who are results driven 
ω People who are show initiative 
ω People who are creative 

 
The skills we need for EMC in Ireland to grow and prosper 

ω STEM ς Mathematics is critical 
ω Science and Engineering 
ω Entrepreneurship 
ω Innovation 
ω Software Development and complete solutions development 
ω Be able to build relationship with customers 

  
Cloud and Big Data 

ω An opportunity not just EMC but for Ireland  
ω The necessary ecosystem is here 
ω Cloud is transforming IT 
ω Big Data will transform business 
ω People with Big Data skills: statistician, mathematician, computer programmer, 

futurist and story teller. 
 
Critical Areas for us in Second Level  

ω Great and passionate mathematics and science teachers 
ω World class career guidance 
ω Make transition year a year of innovation and entrepreneurship and technology 

focus 
ω Think to the future and be visionary ς prepare students for Ƨƻōǎ ǘƘŀǘ ŘƻƴΩǘ ŜȄƛǎǘ 

yet.  This is where IBSE approach will be really beneficial. 
ω Areas of emotional intelligence: self-awareness, and motivation. 

  
EMC and many other companies will help with this and we are delighted to be involved with many 
schools in our own area.  
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 So what do we do at present  
ω Host 8-10 local secondary school visits each year.  
ω We have worked with AG Education Services for the last 2 years on Science & 

Technology in Action program to create teaching resources in areas such as cloud 
and big data. In fact, we have gone out to some schools to deliver those lessons or 
work with teachers to help deliver them. [my big learning] 

ω EMC is a Silver Sponsor of BT Young Scientist Competition for the past number of 
ȅŜŀǊǎΤ ǘƘƛǎ ǿŀǎ ŀƴ ŀƳŀȊƛƴƎ ŜȄǇŜǊƛŜƴŎŜ ŦƻǊ ŀƭƭ ƻŦ ǳǎΦ [Ŝǎ DƻǎƴŜƭƭ ŎƻƳƳŜƴǘŜŘΥ άLǘ ƛǎ 
clear to us the schools who put most into passionately fostering an innovative 
ŀǇǇǊƻŀŎƘ Řƻ ōŜǎǘ ȅŜŀǊ ŀŦǘŜǊ ȅŜŀǊΦέ 

  
Establish is an example of innovation in education and I fully support it. As the proverb goes: 
ά¢Ŝƭƭ ƳŜ ŀƴŘ L ŦƻǊƎŜǘΣ ǎƘƻǿ ƳŜ ŀƴŘ L ǊŜƳŜƳōŜǊΣ ƛƴǾƻƭǾŜ ƳŜ ŀƴŘ L ǳƴŘŜǊǎǘŀƴŘέΦ Lƴquiry not only 
leads to better understanding but it imparts skills and attitudes that permit students to seek 
answers, to solve problems and construct new knowledge. These are very important skills in 
ǘƻŘŀȅΩǎ ǿƻǊƪǇƭŀŎŜΦ LƴǉǳƛǊȅ ŘŜǾŜƭƻǇǎ ŀ new mind-set that can last a lifetime and guide learning 
and creative thinking.  
 
Many job interviews today are more than the traditional 30 minute conversations of the past; 
many include aptitude tests and problem solving. The skills gained from inquiry-based learning 
could be a differentiator for interview candidates. 
 
To Finish 
!ǎ ƛƴŘǳǎǘǊȅ ƭŜŀŘŜǊǎΣ ǿŜ ŎŀƴΩǘ ŎƘŀƴƎŜ ŜǾŜǊȅǘƘƛƴƎ τ we know that.  But we can influence policy 
makers; we can support teachers and parents; we can enable Guidance Counsellors. We can all 
make a commitment today to work with thought leaders like DCU and AG Education Services to 
change how Ireland and Europe teaches, and how students learn science and technology today so 
that it is a more rewarding and successful experience for everyone. EMC will do whatever it can to 
support this process. 
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5) Presentation by Caroline McHale, Team Leader Post Primary at PDST (Professional 
Development Service for Teachers) 
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6) Presentation by Matt Moran, Director, PharmaChemical Ireland 

 
 
PCI employs about 24,000 people directly and about as many again indirectly.  

About 60% of employees are have third level science qualifications from Certificate and Diploma 
to PhD level. 

It was evident in the 1990s that fewer secondary school students were studying physics and 
chemistry for the Leaving Certificate. In response to this PCI appointed a Science Education Officer 
to see how the industry might promote the physical sciences. This was, and still is, very 
challenging. The fact that students might study chemistry in school does not mean that they will 
seek jobs in chemical industry.  

Awareness of the information technology sector is much greater among young people; most of 
them now seem to have smartphones. The ICT sector is more real to them; people tend to use 
pharmaceuticals when they are unwell. 

¢ƘŜ ōŜǎǘ ǿŀȅ ŦƻǊ ǘƘŜ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ŀƴŘ ŎƘŜƳƛŎŀƭ ƛƴŘǳǎǘǊȅ ǘƻ ǊŀƛǎŜ ǎǘǳŘŜƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ 
industry is through science teachers and parents and by getting people who work in the industry 
to act of ambassadors and to inform them of the available career opportunities.  

Where did I get my interest in chemistry? As a child I got a chemistry set and became interested in 
the bangs and smells associated with various reactions. I believe it important for teachers to help 
students make the connection with the science (not just dry theory). This can be done through 
supporting proper practical teaching in the subject.  

²Ŝ ǎǳǇǇƻǊǘ ǘƘŜ LǊƛǎƘ {ŎƛŜƴŎŜ ¢ŜŀŎƘŜǊǎΩ !ǎǎƻŎƛŀǘƛƻƴ ǘƘǊƻǳƎƘ ŀǿŀǊŘǎ ŦƻǊ ǘŜŀŎƘŜǊǎ ŀƴŘ ǘƘǊƻǳƎƘ 
sponsorship of an annual national science quiz. I was Honorary President of the association for a 
number of years and it struck me that support for science teachers in secondary schools is still 
inadequate in Ireland. The Government should help through providing laboratory assistants and 
properly equipped laboratories. This would make it easier for teachers to bring science to the 
student. Resources are required to implement effective inquiry-based science education. 

As an industry association we have just recently launched our science volunteers programme in 
collŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ wƻȅŀƭ {ƻŎƛŜǘȅ ƻŦ /ƘŜƳƛǎǘǊȅ όw{/ύ ŀƴŘ {ŎƛŜƴŎŜ CƻǳƴŘŀǘƛƻƴ LǊŜƭŀƴŘΩǎ {ƳŀǊǘ 
CǳǘǳǊŜǎ LƴƛǘƛŀǘƛǾŜΦ ²Ŝ ƘŀǾŜ ƛŘŜƴǘƛŦƛŜŘ ǿƘŀǘ ǿŜ Ŏŀƭƭ ΨǎŎƛŜƴŎŜ ǾƻƭǳƴǘŜŜǊǎΩ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ŀƴŘ ǿŜ ŀǊŜ 
providing education support for them to enable them to go into the schools and interact directly 
with the students. 
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6) Presentation by Claire Scanlon, Science Teacher 

 
 
At the height of the boom I moved from a good job in industry to teaching, to the surprise of many 
of my colleagues. However, I did always want to teach science and to encourage students to 
explore and appreciate the world around them ς ǘƻ ŦƛƴŘ ǘƘŜƛǊ ΨƛƴƴŜǊ ƴŜǊŘΩΣ ŜƳōǊŀŎŜ ƛǘ ŀƴŘ ōŜ 
proud of it. 

Six of my students have come along to participate in and contribute to the conference today. 

We try to encourage the sciences and applied sciences as much as possible. Our school has a 
practical focus and our students can study Engineering, Construction Studies and Agricultural 
Science as well as Biology, Chemistry and Physics.  

We encourage our students to study these subjects because they improve their problem solving 
ǎƪƛƭƭǎΦ ¢ƘŜȅ Ƴŀȅ ŦƛƴŘ ǘƘŀǘ ŀ ǇǊƻōƭŜƳ Ƴŀȅ ƘŀǾŜ Ƴŀƴȅ ǎƻƭǳǘƛƻƴǎΦ 9ǾŜƴ ŀ ΨŦŀƛƭŜŘ ŜȄǇŜǊƛƳŜƴǘΩ ƛǎ ǎǘƛƭƭ ŀ 
result and may be an important learning opportunity.  

In the assessment for Engineering, Construction Studies and Agricultural Science a significant 
ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ƳŀǊƪǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ŦƻǊ ǘƘŜ ǎǘǳŘŜƴǘΩǎ ǇǊŀŎǘƛŎŀƭ ǿƻǊƪΦ IƻǿŜǾŜǊ ƛƴ .ƛƻƭƻƎȅΣ 
/ƘŜƳƛǎǘǊȅ ŀƴŘ tƘȅǎƛŎǎ ŀ ǎǘǳŘŜƴǘΩǎ ƳŀǊƪǎ ŀǊŜ ŎƻƳǇƭŜǘŜƭȅ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŀƴ ŜƴŘ-of-course written 
examination. This kind of assessment may suit some students but it does not suit most of them. As 
9ƛƴǎǘŜƛƴ ǎŀƛŘ ά9ǾŜǊȅōƻŘȅ ƛǎ ŀ ƎŜƴƛǳǎΦ .ǳǘ ƛŦ ȅƻǳ ƧǳŘƎŜ ŀ ŦƛǎƘ ōȅ ƛǘǎ ŀōƛƭƛǘȅ ǘƻ ŎƭƛƳō ŀ ǘǊŜŜΣ ƛǘ ǿƛƭƭ ƭƛǾŜ 
ƛǘǎ ǿƘƻƭŜ ƭƛŦŜ ōŜƭƛŜǾƛƴƎ ǘƘŀǘ ƛǘ ƛǎ ǎǘǳǇƛŘΦέ 

Assessment should give students the chance to show the skills that they have. Students with 
dyslexia or other learning difficulties are further disadvantaged by our narrow form of assessment. 

Some of the students here today have participated in the Young Scientist competition and all of 
them have taken part in SciFest@School which in of great value to them. 

Students often want to know about topics that are not on our current science syllabi. Science is 
constantly expanding and we need to keep our science relevant. One solution would be to include 
ŀ ΨǎǇŜŎƛŀƭ ǘƻǇƛŎΩ ŜǾŜǊȅ ȅŜŀǊ ƻǊ ǘǿƻΤ ǘƘƛǎ ƳƛƎƘǘ ǊŜŘǳŎŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŦǊŜǉǳŜƴǘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ 
syllabus. We need to move with the times. 

While the Government would like to promote STEM education it has seriously reduced investment 
in science education. Some school have had to drop physics or chemistry from the school 
curriculum because of lack of resources.  

While science teachers in Ireland have the same amount of teaching hours as teachers of say 
English or Mathematics, they also have to prepare solutions and experiments, maintain 
equipment, order chemicals and other consumables, ensure that equipment is returned to storage 
in working order etc. The lack of laboratory technicians places a serious extra burden on science 
teachers. 

The 2003 revision of the Junior Certificate Science introduced specified practical work (called 
Ψ/ƻǳǊǎŜǿƻǊƪ !Ωύ ŀƴŘ ǇǊŀŎǘƛŎŀƭ ƛƴǾŜǎǘƛƎŀǘƛǾŜ ǿƻǊƪ όŎŀƭƭŜŘ Ψ/ƻǳǊǎŜǿƻǊƪ .ΩύΦ ¢Ƙƛǎ ǿŜƭŎƻƳŜ 
development encouraged students to carry out research, conduct experiments, gather and analyse 
data and write up reports. There is a need to include practical work in the assessment of the 
sciences at Leaving Certificate level. 

There has been an increase in third level applications for science and applied science courses in 
recent years, especially Agricultural Science. Areas such as food processing, alternative energy and 
biofuels are becoming more important. 

The very successful Young Scientist competition which has been running for fifty years hosts about 
500 projects every year. A few years ago Sheila Porter started SciFest in order to give a much 
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greater number of students the chance to participate in a science fair and at little or no cost. (In 
2013, more than 5,300 students took part in SciFest.). This encourages students to take a topic 
they are really interested in and to explore it in depth in their own time. An added advantage is 
that judging is done at regional venues and so students do not have to travel long distances.   

Local industry can help, for example by providing prizes,  refreshments, mentors or judges for the 
day and by encouraging schools in their area to take part in SciFest.  

In our school last year we had 83 SciFest projects involving 155 students out of a student 
population of 550. 

One big advantage of such involvŜƳŜƴǘ ƛǎ ǘƘŀǘ ǿƘŜƴ ǘƘŜ ǎǘǳŘŜƴǘǎ ŀǊŜ ŘƻƛƴƎ Ψ/ƻǳǊǎŜǿƻǊƪ .Ω ƛƴ 
Third Year they are much more aware of the steps involved. 

Science is a powerful expression of two of the defining qualities of humans τ our creativity and 
our curiosity. It is more than a collection of facts and figures but rather a remarkable way of 
thinking. It is the only method that can truly satisfy our inherent curiosity. It literally allows us to 
reach for the stars.  
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{ǳƳƳŀǊȅ ƻŦ {ǘǳŘŜƴǘǎΩ wŜǎǇƻƴǎŜǎ ǘƻ YŜȅ vǳŜǎǘƛƻƴǎ 
 
What you like about science? 

¶ Science gives us a framework of how our world works.  Science enables us to out about the 
details that make up our bigger picture of the world.  

¶ With knowledge of science I can look at an object and think about the kind of relationship 
it has with all of the other objects around it.   

¶ Science teaches me to demand evidence and think critically.   

¶ I love science; it satisfies my thirst for knowledge. 

¶ I like doing experiments.  I also like the theory.  I like finding out how things work or why 
things are the way they are. 

¶ I like to be able to figure out the unknown, and science allows me to do that.  

¶ I like how science relates to everyday life, and has many practical applications, but can 
also be incredibly interesting. 

 
When you are doing a project, how do you decide what to inquire into?  

¶ I look at my interests and what I feel I will be most interested in.  If I enjoy it I will work 
hard at it. 

¶ I choose something I am interested in so it makes it easier and more fun to discover more 
things on the topic. 

¶ I think about what interests me, and what I think may be difficult to explain, then break it 
down into simpler steps. 

 
How do you learn to work in a team? 

¶ When working in a team you need to be aware of the skills of your team mates; you can 
learn a lot from them.   

¶ Communication is important in learning how to work with your team.  

¶ In a team you can divide out the work or let people choose parts they are interested in. 

¶ When we are doing projects in a group I like to work with people who can bring something 
ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΦ  LǘΩǎ ŀ ƭƻǘ ƭƛƪŜ ŦƻƻǘōŀƭƭΤ ǿŜ ŀƭƭ ǿƻǊƪ ƻŦŦ ŜŀŎƘ ƻǘƘŜǊΩǎ ǎǘǊƻƴƎ Ǉƻƛƴǘǎ. 

¶ Working in a team can be hard because everybody has their own opinions, but over time 
you learn to get along ŀƴŘ ǘƻ ƭƛǎǘŜƴ ǘƻ ŜǾŜǊȅōƻŘȅΩǎ ƻǇƛƴƛƻns. 

 
Will you continue to study technical subjects when you leave school?  

¶ There are many areas of science that I would love to study but my first choice would be 
medicine. 

¶ I have two main ideas of what I want to study.  I would like to be a woodwork teacher or 
metalwork teacher.   

¶ I do hope I will continue to study technical subjects as I enjoy learning and doing technical 
work. 

¶ Yes, I would love to study technical subjects after I leave school. (× 3) 
 
What area would you like to work in when you have finished your formal education?  

¶ I would like to work in medicine when I finish my formal education. (× 3) 

¶ I would like to work in education.  

¶ I would like to do something involving science or maths. 

¶ I would like to work with computers or computer programming. (× 2) 
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Are you familiar with the term Inquiry Based Learning? 

¶ Yes I am familiar with the term Inquiry based learning. 

¶ LǘΩǎ ǿƘŜƴ ǘƘŜ ǘŜŀŎƘŜǊ ƎƛǾŜǎ ǘƘŜ ǎǘǳŘŜƴǘǎ ŀ question and the students think about the 
different answers ǘƘŜƳǎŜƭǾŜǎΦ  {ƻ ǘƘŜȅ ŘƻƴΩǘ Ƨust learn from the book, but from each 
other.  

¶ It means that you learn by asking a question ƻƴ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ŀōƻǳǘ ŀƴŘ ȅƻǳ 
learn by figuring out the answer. 

¶ I believe it to be a more efficient method of learning, as you are more likely to remember 
the results you discovered than those you read in a book. 

¶ No, I am not familiar with inquiry based learning. (×1) 
 
If so, do you think it is effective and why?  

¶ I think that inquiry-based learning is very effective in both teaching a person to think 
independently and also learn the material that one requires to know.  When a person 
enquires about something, they are more likely to learn it better because they have 
answered their own questions ŀƴŘ ƴƻǘ ƭŜŀǊƴŜŘ ƻŦŦ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ. 

¶ Yes I do think it is effective.  I think it should be used more because it allows students to 
learn in a more beneficial way.  It also allows them to know what questions to ask in the 
future and how to look for the answers. 

 
Why did you choose to do the three science subjects? (one student)  

¶ I chose Physics, Chemistry and Biology in school because I love science and with three 
science subjects I have science every day. Because the sciences are inter-related studying 
all three of them gives me a greater understanding of how the world works; it feels 
complete just like science should be. 

 
Why did you choose to do Engineering and Agricultural Science? (one student) 

¶ Personally I learn well in practical subjects. I find Engineering and Agricultural Science are 
very enjoyable. 
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Some of the posters used at the conference 

  


















































































