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tǊƻƧŜŎǘ /ƻƴǘŜȄǘ 

ƘǘǘǇΥκκŜŀƎƭŜΦǎŎƪŎŜƴΦōŜ 
In Europe today, institutions, media and the general public exchange information about ionising radiation (IR) 
and associated risks.  The 2011 Fukushima accident demonstrated the need for further improving this 
communication.  EAGLE is a coordination project under FP7-EURATOM that aims at clarifying information and 
communication strategies to support informed societal decision-making.   
 
Education, training and information to the public are key factors in the governance of ionising radiation risks, as 
are opportunities for dialogue and stakeholder involvement in decision making. EAGLE assesses the current 
dissemination of ionising radiation information to the public and provides practical guidance tools for best 
practice to support the ideal of a participative, citizen-centred communication. A network of stakeholders 
reviews national and international data, tools and methods as well as institutional work in order to identify 
education, information and communication needs and coordination possibilities at the European level.  
 
To achieve these objectives, EAGLE brings together representatives of nuclear actors, users of ionizing 
radiation, authorities, mass and social media, and informed civil society, from a range of European countries 
employing nuclear power or not.  The following work packagesare carried out in the three-year project: 
 
ω WP1 seeks to improve education, training and information (ETI) material employed in communication 

about ionising radiation by information sources (industry, experts, authorities, medical field) across EU 
member states.  Tools are assessed through interviews with heads of nuclear institutions along with 
protocols and questionnaires given through Euratom national contact points.  Upgraded ETI material, 
activities, and communication strategies will be proposed as a coordinated European approach for 
practical implementation.   

ω WP2 engages members of information source institutions and practitioners/representatives of the social 
and traditional media in a series of national and international virtual dialogues (face-to-face and virtual). 
These dialogues considers information transfer and media handling, as well as the context of institutional, 
media and citizen discussion of ionising radiation and associated risks. The dialogue groups reviews 
existing aids and produce practical guidance tools to improve communication for more informed decision-
making.   

ω WP3 analyses education, training and information (ETI) from the point of view of the final recipients of 
information ς EU citizens.  Existing desk research for all EU Member states analyses along with polls, 
ƛƴǘŜǊǾƛŜǿǎ ŀƴŘ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ǿƻǊƪǎƘƻǇǎ ŎƻƴŘǳŎǘŜŘ ƛƴ ǎŜƭŜŎǘ ŎƻǳƴǘǊƛŜǎΦ  ¢ƘŜ ΨƳŜƴǘŀƭ ƳƻŘŜƭΩ ŀǇǇǊƻŀŎƘ ƛǎ 
employed to investigate potential differences between professionals and the public regarding social and 
cognitive representations of ionizing radiation risks, and identify means to better support informed public 
decision-making related to this topic. 

ω WP4 Stakeholder participants comment and provide feedback on project products through two virtual 
workshops.  Additionally, three pilot actions are implemented in three countries to test, evaluate and 
upgrade communications products. 

 
Information and results are disseminated among stakeholders and the public on an on-going basis.  Sharing of 
ǊŜǎǳƭǘǎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀǊŜ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǿŜō ǎƛǘŜΣ ǎƻŎƛŀƭ ƳŜŘƛŀ ǘƻƻƭǎ ŀƴŘ ǘƘŜ ά9!D[9 {ǘŀƪŜƘƻƭŘŜǊ 
tƭŀǘŦƻǊƳΦέ  9!D[9 ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ publishes its recommendations for improving the education, training and 
communication processes related to ionising radiation.  EAGLE will hold a final International Stakeholder 
/ƻƴŦŜǊŜƴŎŜ ǿƛǘƘ ƳŜƳōŜǊǎ ƻŦ ŀŎŀŘŜƳƛŀΣ ƻǇŜǊŀǘƻǊǎΩ ǊŜƎǳƭŀǘƻǊǎΣ ŀǳǘƘƻǊƛǘƛŜǎΣ ƳŜŘƛŎŀƭ ǎŜŎǘƻǊΣ ƘŜŀƭǘƘ 
organizations, consumers, different associations, traditional media, new media, emergency management and 
the public to exchange experience, methods, and tools developed throughout the project. The event will 
publicize project results and gather feedback from stakeholders on employing these tools to better support 
9ǳǊƻǇŜŀƴ ŎƛǘƛȊŜƴǎΩ understanding of ionising radiation.  
 

http://eagle.sckcen.be/
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EAGLE formed a Stakeholder Representatives Group (SRG) and a Stakeholder Advisory Board (SAB).  The SRG is 
a consultation body of representatives from information sources, channels, and receivers from across project 
ŎƻǳƴǘǊƛŜǎΦ  ¢ƘŜ {wD ǿŀǎ ƭŀǳƴŎƘŜŘ ŀǘ ǘƘŜ ŦƛǊǎǘ ŎƻƴŦŜǊŜƴŎŜ ά[ŜǘΩǎ /ƻƳƳǳƴƛŎŀǘŜ ŀōƻǳǘ LƻƴƛǎƛƴƎ wŀŘƛŀǘƛƻƴέ ƘŜƭŘ ƛƴ 
Paris, France on 26 November 2013.  Subsequently, through virtual workshops and other means the SRG 
reflects on the project working documents and results, and provide feedback regarding their relevance and 
usefulness in practice.  The SRG will also comment on the communication approach, on the envisaged project 
objectives and their impact on all stakeholder groups as well as on the dissemination of results.  The EAGLE 
{ǘŀƪŜƘƻƭŘŜǊ !ŘǾƛǎƻǊȅ .ƻŀǊŘ ƛǎ ŦƻǊƳŜŘ ƻŦ ŀ ǊŀƴƎŜ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƴŘ ƘŜƭǇǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 
approach is tailored to the diversity of stakeholders involved in communication processes.  
 
 
The composition of the EAGLE grant consortium is 
as follows: 
Coordinator: SCK-CEN ς Studie centrum Voor 
Kernenergie 
Partner 2: ARAO ς Agencijaza Radioaktivne 
Odpadke 
Partner 3 : IRSN - Institut de Radioprotection et de 
{ǶǊŜǘŞ bǳŎƭŜŀƛǊŜ 
Partner 4: 
RegiaAutonomapentruActivitatiNucleareDrobeta 

tr. SeverinraSucursalaCercetariNucleare Pitesti - 
INR 

 
 

Partner 5: Institut Symlog 
Partner 6: Institut Jozef Stefan  
Partner 7: Instytut Chemiii Techniki Jadrowej 
Partner 8: Universitatea Politehnica din Bucuresti 
Partner 9: Regional Environmental Center for 
Central and Eastern Europe ς REC 
Partner 10: Jaroslav Valuch 
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Contact information 
Email: eagle_ secretariat@rec.si  
Web: http://eagle.sckcen.be/en 
 
 
 
 
EAGLE project coordination:  
TanjaPerko, Ph.D 
.ŜƭƎƛŀƴ bǳŎƭŜŀǊ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ {/Yϊ/9b 
Boeretang 200, B-2400 Mol, Belgium 
Phone: +32 14 33 28 51 
E-mail: tperko@sckcen.be  
Web:www.sckcen.be/   
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LΦ  LƴǘǊƻŘǳŎǘƛƻƴ 

EAGLE project aims to investigate different aspects of communication, education and 
information on ionizing radiation related to nuclear energy production, medical and other 
applications, natural occurring ionizing radiation; it also looks at important issues during 
normal and emergency situations. For the purpose of EAGLE project diverse material and 
activities have been collected and identified. As part of the investigations three pilot actions 
are implemented in practice in three countries (either education or information 
intervention) in order to test the concrete use of the communication material, to evaluate its 
impact, and finally to improve it. The outputs and lessons learnt from these pilot actions will 
be directly used for upgrading and preparing the final version of the communication 
recommendations.  
 
The pilot actions are implemented in three project countries ς Poland, Romania and 
Slovenia, where different stakeholders groups and material are engaged: 
 
ω In Poland the pilot action is conducted in the area of information, dealing with media 
in which some information material was assessed and its usability was analysed.   
 
ω The educational material and other information are tested with higher classes of 
secondary school population which correspond approximately to the average education 
level in Slovenia. 
 

¶ In Romania the pilot action is anticipated with teachers by testing of teaching 

material developed in by professional in the area. 

  
The report is addressing the third pilot action performed in Romania in April 2016 in which 
two project partners were contributing ς IRN, University Bucharest and IRSN. It provides the 
information about the approach and methodology which was used including the precise 
description of the material and method used. The investigation was conducted with use of 
questionnaire prepared for the purpose and applied with the students under different 
information conditions. The results of the investigation are than presented and discussed 
with suggestion what can be improved in the used communication and education material 
and activities.   
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нΦ tŀǊǘƛŎƛǇŀƴǘǎ ƛƴ ǘƘŜ tƛƭƻǘ !Ŏǘƛƻƴ 

The Pilot Action 2 on Testing Teaching Materials was organized by RATEN ICN in 
collaboration with the School Inspectorate of the Arges County on April 1st, 2016. It was 
hosted by Ion Barbu High School in Pitesti. 

All the 17 high schools and colleges from Arges County have been invited to participate in 
this Action by Physics teachers. The selected period for the Action was chosen taking into 
consideration the planned time of teaching the lessons on ionizing radiation in the Physics 
curricula.  

The Pilot Action was attended by 17 teachers, representing 4 colleges and 4 high schools, 
and it was chaired by distinguished representatives for the education in Arges county: 
Serban Valeca ς Senator in Romanian Parliament and Professor at the University of Pitesti, 
Dumitru Chirlesan - the Dean of the University of Pitesti, graduated in Physics, and Dumitru 
Tudosiu - General Inspector of Arges County (Figures 1 and 2). 

The Pilot Action was prepared, coordinated and mediated by Daniela Diaconu, Marin 
Constantin, and Alina Constantin from RATEN ICN. 

 

 

Figure 1. Participants in the Pilot Action 2 (Pitesti, Romania) 
 
 

 

Figure 2. Distinguished representatives chairing the Pilot Action 

 

The list of participants is presented in Annex 1. 
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оΦ !ƎŜƴŘŀ 

The first part of the Pilot Action consisted in: 

- Welcome speech by Dumitru Todosiu ς Scholar Inspectorate Arges  
- Key notes on education in nuclear- Serban Valeca and Dumitru Chirlesan ς University 

of Pitesti  
- EAGLE project ς the context and purpose of the Pilot Exercise 2 ςDaniela Diaconu, 

RATEN ICN 
- Procedure for the Evaluation of the teaching materials ς Marin Constantin RATEN ICN 
- Evaluation exercise ς all participants  

 
The second part of the Pilot Action, and the most important part of this action consisted in 
the analysis and the evaluation of the posters content by the teachers, based on the 
questionnaire elaborated by RATEN ICN (See Annex 2).  

 

Dumitru Tudosiu appreciated the initiative of the EAGLE project and the RATEN ICN 
involvement in running this pilot exercise and expressed his hope that the dialogue and 
collaboration with the school teachers started through this event will continue for the 
benefit of the students. The interaction between research and development organisations 
and schools by common activities is a fruitful method. Such actions are welcomed and will 
contribute to a better quality of the education in Romania and also to a better 
understanding of the needs of the students and teachers. 

Serban Valeca ς recalled that in the Arges County there are important players of the 
Romanian nuclear energy program (Institute for Nuclear Research, Nuclear Fuel Fabrication 
Plant, Waste Management Agency) which need well trained human resources, aware on all 
ionizing radiation aspects. On the other hands, the day-by-day applications of the ionising 
radiation (the most used being the medical investigations and treatment) also request an 
adequate knowledge level to reduce the potential risks of overexposures. As Professor he 
stressed the importance of the learning process in school and its impact on the quality of the 
specialists created in the university. The education in high schools is crucial for the quality of 
the results in the university education and of future researchers and workers, including the 
field of ionizing radiations. 
 
Dumitru Chirlesan ς elaborating on the same idea, he strengthened the role of teachers 
especially in the high schools in creating a solid base of knowledge in physics in general, and 
in nuclear Physics in particular. He also remarked the current low interest of youngsters for 
technical specialities of the University and asked teachers to try raising their interest in 
natural sciences. He is convinced that the many jobs will be available in this field based on 
the predicted development of the County for the medium term period. 
 
Daniela Diaconu ς briefly introduces the EAGLE project and few results relevant for teachers 
(e.g. comparative analysis of the curricula and school books in some European countries, the 
mental models resulted from the investigation of the Romanian population). She explained 
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the role and the purpose of the Pilot Exercise, as well as the contribution expected from the 
participants in the evaluation of the posters as additional materials to the existing 
schoolbooks.  
 
Marin Constantin ς explained the educational objectives and the structure of the 7 
sequences produced as posters and displayed in the meeting room (Figure 3). At the same 
time he presented the 7 attributes included in the questionnaire for the evaluation of each 
sequence and the way to score them. He provided clarifications to the questions raised by 
the teachers on the questionnaire. 
 

 
 

 

Figure 3. Panels displayed in the meeting room 

 

The teachers appreciated the quality of the presented materials and expressed a strong wish 
to bring in their schools posters illustrating different aspects of ionizing radiation in order to 
be used as teaching materials during the current Physics classes. 

At the end of the Pilot Action, all the posters were distributed, each college and  high school 
receiving at least one sequence and all the participants made additional requirements for 
other sequences of interest for them. 
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Each teacher received also a Certificate of Participation in the Pilot Exercise ά¢ŜǎǘƛƴƎ 
¢ŜŀŎƘƛƴƎ aŀǘŜǊƛŀƭǎέΦ 

 

пΦ ¢ŜŀŎƘƛƴƎ ƳŀǘŜǊƛŀƭǎ 

The materials evaluated during the Pilot Action 2 have been designed by IRSN and ASN 
France and have been for many years used in itinerant exhibitions. They are mainly 
addressed to the secondary school children (~14 years old).  

Information on the ionizing radiation was structured in 7 sequences, presented in Annex 3: 

- Sequence 1 ς Elements of Radioactivity -   giving the basic elements on radioactivity and its 

main characteristics (matter structure, decay, half time, types of radiations, measurement, 

natural radiation, exposure), 

- Sequence 2 ς Nuclear power plants - presenting the elements associated to the nuclear 

energy (nuclear fission and potential risks, safety and security, NPP operation), 

- Sequence 3 ς  Nuclear accidents - dedicated to the nuclear accidents (causes, processes, 

behaviour during nuclear accidents, accidents in the past), 

- Sequence 4 ς Radioactivity in the environment ς showing the sources from the air, soil, 

water, and food, 

- Sequence 5 ς Effects of radiation on the human body ς illustrating the biologic impacts, the 

difference between contamination and irradiation, the dangers and dose threshold,  

- Sequence 6 ς Medical applications -  addressing the radiation use in diagnosis and treatment, 

investigation devices and precautious measures, 

- Sequence 7 ς Less known applications of IR - indicating their utility in cleaning and 

sterilization, detection and measurement, dating and preservations, propulsion, etc. 

The content, originally in French, was translated in Romanian. In order to adapt to the spatial 
constraints, but without losing information, the original size of the poster was reduced to 
the standard format of posters (A0). 

 

рΦ vǳŜǎǘƛƻƴƴŀƛǊŜ 

The objective of this Pilot Action was to evaluate the: 

- practical applicability of the materials, 
- utility as additional material in teaching, 

and to collect suggestions/ recommendations for a possible future improvement. 
 
In order to answer these three objectives, RATEN ICN elaborated a questionnaire addressing 
the following attributes of the tested material: 

(A1) Clarity of information, 
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(A2) Accessibility to students, 

(A3) Relevance of content, 

(A4) Suggestiveness of the images,  

(A5) Attractiveness of the posters, 

(A6) Credibility,   

(A7) Usefulness.  

The teachers were requested to score each sequence from 1 to 5 (1 being the lowest score, 
5- the highest). 

 

сΦ wŜǎǳƭǘǎ 

For many people, the high school is the last opportunity for an institutional education in 
ionising radiation. The teachers complained about the small number of hours per week 
allocated currently in Romania to Physics, especially for some specialisations like humanistic. 
Also they introduced the fact that Nuclear Physics is planned to be taught in the last 
semester of the terminal year of the high school when students (and even teachers) are 
focused on the preparation of the final exams. The topic of ionising radiation is not included 
in the subjects requested by the exams.  The situation is similar for the accession exams to 
the all technical Faculties, including Faculty of Physics. Therefore, neither the students nor 
teachers are very interested in this topic. Consequently the knowledge about ionising 
radiations remains superficial both regarding the basic elements and practical applications, 
their benefits and potentials risks. 

Teachers also notices the low interest of the students in natural science in general, including 
Physics, and pointed out that the traditional methods are not enough attractive in raising 
their curiosity and willingƴŜǎǎ ŦƻǊ ƭŜŀǊƴƛƴƎΦ hƴŜ ǘŜŀŎƘŜǊ ƳŜƴǘƛƻƴŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ƴŜŜŘ άǘƘŜ 
ǎǘƻǊȅέ ōŜƘƛƴŘ ǘƘŜ ƭŜǎǎƻƴΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘŜŀŎƘŜǊΨǎ ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ŎƻƳŜ ǿƛǘƘ ǎƻƳŜǘƘƛƴƎ ƴŜǿΣ 
to be innovative, but not always there are sufficient means and resources to implement an 
innovative approach. 

Teachers are aware that in the new era of internet, when a large and meaningful visual offer 
is available the graphical materials, (pictures, drawings, photos, animations, movies) can be 
much more efficient ƛƴ ŎŀǇǘǳǊƛƴƎ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘ ǘƻ learn and understand Physics in 
comparison with the traditional schoolbooks and with the traditional teaching methods.  

For these reasons the posters illustrating the basics of IR, their effects, diverse applications 
presented during the Pilot Action 2 in Romania were found very useful as additional teaching 
material. As a proof of this appreciation, there is the request of the teachers to receive at 
least a sequence to bring in their home college and high school in order to use it during the 
Nuclear Physics classes. 

The 15 valid answers to the questionnaire confirmed the positive evaluation for all attributes 
included in the questionnaire. On a scale from 1 to 5, the sequences were scored in average 
at 4.25 indicating a very good perception of the educational materials elaborated by IRSN 
and ASN as additional teaching materials. 
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Distribution of the scores as function on their attributes (text clarity, accessibility of 
information for students and its relevance for the topic of the sequence, the visual impact of 
the design, credibility of information attractiveness of the panels and their usefulness) are 
illustrated in the Figures 4 - 10 for each sequence and grouped all together, for comparison, 
in Figure 11. These results reveal first of all that all sequences were highly appreciated for 
their credibility (with an average score of 4.56), usefulness (with an average score of 4.48), 
visual impact and attractiveness (with average scores of 4.21 and respectively 4.44).  

 

 
Figure 4. Scores distribution aǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ м ά9ƭŜƳŜƴǘǎ ƻŦ ǊŀŘƛƻŀŎǘƛǾƛǘȅέ 

 

 
CƛƎǳǊŜ рΦ {ŎƻǊŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ н άbǳŎƭŜŀǊ ǇƻǿŜǊ Ǉƭŀƴǘǎέ 

 

 
CƛƎǳǊŜ сΦ {ŎƻǊŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ о άbǳŎƭŜŀǊ ŀŎŎƛŘŜƴǘǎέ 
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CƛƎǳǊŜ тΦ {ŎƻǊŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ п ά wŀŘƛŀǘƛƻƴ ƛƴ ŜƴǾƛǊƻƴƳŜƴǘέ 
 

 
CƛƎǳǊŜ уΦ {ŎƻǊŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ р ά9ŦŦŜŎǘǎ ƻŦ ǊŀŘƛƻŀŎǘƛǾƛǘȅέ 
 

 
Figure 9. Scores distribution as function of atǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ с άaŜŘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎέ 
 

 
CƛƎǳǊŜ млΦ {ŎƻǊŜǎ ŘƛǎǘǊƛōǳǘƛƻƴ ŀǎ ŦǳƴŎǘƛƻƴ ƻŦ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ {ŜǉǳŜƴŎŜ т ά[Ŝǎǎ ƪƴƻǿƴ Lw ŜŦŦŜŎǘǎέ 
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Figure 11. Scores distribution as function of attributes and sequence topics  

Clarity, relevance and accessibility 

The participants appreciated the clarity of the information: simple, short, concise (Figure 11), 
and its relevance for to topic approached by each sequence, from the perspective of 
ǎǘǳŘŜƴǘΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ their assimilation potential.  

Bringing examples which link ionising radiation to day-by-day activity or familiar facts, these 
materials can make this topic more accessible to the student than presented in the school 
books.  

Smaller scores for clarity (3.92) and accessibility (3.85) express the doubts of some teachers 
about the capability of students with lower education level in some high schools compared, 
for example, with the national colleges to compile this information. Some teachers 
considered also there is too much information on the posters intended to be presented to 
the high school students, while others find this sequence very useful for the Physics classes 
in the 8th grade too.   

Visual impact and attractiveness   

The high scores of the visual impact and attractiveness translate the teachersΩ belief that 
concise information accompanied by suggestive images can tell students ǘƘŜ άǎǘƻǊȅέ ǿƘƛŎƘ 
stimulates their interest and impacts more efficiently their minds. The visual impact of the 
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posters helps mental models creation framing the understanding of ionising radiation and 
future judgements when decisions on a particular IR related problem have to be taken. 

However, some combinations of colours have been found by one of the teachers as not very 
pleasant to the eye, like the red-blue in the Sequence 2 on nuclear power plants. 

Usefulness 

Being something new, something different than traditional methods, these sequences can 
stimulate curiosity and invite students to read the content. Later the information provided 
by teachers and schoolbooks could be received with more interest, could have more 
relevance for them, and could be more seriously considered.  

The sequences were considered by the teachers as stimulating materials bringing some 
novelty in the classic fashion of teaching, which can make more attractive the Physics 
classes.  

Credibility  

Teachers have been explained the source and the history of these sequences, the role the 
ASN and IRSN (as TSO) play in France in ensuring high nuclear safety level of the nuclear 
installations, high protection level of population and environment, as well as in the 
communication process.  

Large part of the content provided by these materials is very well known by teachers; but 
some sequences brought even for them new information (like some of IR applications or 
details on the nuclear power plant).  

The highest scores received for credibility is linked to the fact these sources represents the 
specialists in the field, perceived as trustful. Involvement of trustful institutional sources and 
of specialists seems therefore to be a guarantee for the credibility of information provided 
by these materials. 

Topics   

The sequence themselves were differently evaluated by teachers, according to the speciality 
of the high school or college they represent. There are two elements to be considered in 
understanding the scores granted to different sequences:  

- the rational evaluation, 
- the emotional impact of the panel on the evaluator. 
 

All sequences have been highly appreciated by participants (Table 1).  The highest interest 
was shown to the sequences presenting: 

- Effects of radiation on the human body (with an average score of 4.52) 

- Medical applications (with an average score of 4.44) 

- Nuclear accidents (with an average score of 4.28) 

followed by: 

- Radiation in environment ((with an average score of 4.22) 
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- Less known applications (with an average score of 4.21) 

- Nuclear power plants (with an average score of 4.09) 

- Elements of radioactivity (with an average score of 3.98) 

 
 
Table 1. Evaluation results: average scores of each sequence per attribute  
 

Attribute  
Sequence no. Average 

per 
attribute 1 2 3 4 5 6 7 

clarity 3.36 3.45 4.27 4.00 4.36 4.20 3.80 3.92 

accessibility 3.36 3.40 3.82 4.00 4.18 4.45 3.73 3.85 

relevance 4.30 3.91 4.00 4.45 4.64 4.09 3.80 4.17 

visual impact 4.09 4.27 4.36 4.20 4.73 4.18 4.20 4.29 

attractiveness  4.09 4.55 4.30 4.18 4.91 4.64 4.60 4.47 

credibility 4.09 4.55 4.73 4.60 4.55 4.82 4.60 4.56 

usefulness 4.60 4.50 4.45 4.09 4.27 4.73 4.73 4.48 

average per 
sequence 

3.99 4.09 4.28 4.22 4.52 4.44 4.21 4.25 

 

A possible explanation could be linked to the fact that teachers are more familiar with 
information regarding basics of IR and nuclear power plants aspects presented in the 
Sequences 1 and 2. Theoretical aspects presented in these sequences are not meant to 
produce emotional impacts, and therefore the overall score of these sequences is lower. At 
the same time the content of the sequences on biological effects of ionising radiation, 
medical applications and nuclear accidents come with a different side of IR and their 
evaluation combines rational judgement with human emotions, resulting in a higher overall 
interest. 

The lower appreciation given for the information sequence on nuclear plants is probably due 
to the fact that the French panels translated in Romanian explain the power plants PWR 
used in France and they differ in design from the Romanian power plants CANDU, this might 
have added to confusion for the students and therefore explain a lower interest compared 
to the other sequences. The problem can be easily resolved by redrawing and rewriting 
these panels in compliance with the Romanian situation. 

IƻǿŜǾŜǊΣ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻƴ ά9ƭŜƳŜƴǘǎ ƻŦ ǊŀŘƛƻŀŎǘƛǾƛǘȅέ ǊŜŎŜƛǾŜŘ ƻƴŜ ƻŦ ǘƘŜ ōŜǎǘ ǎŎƻǊŜǎ ŦƻǊ 
usefulness (with an average of 4.60) showing teachers conviction that having a clear and 
correct representation and knowledge on what ionising radiation is and how it is produced 
can positively impact future understanding of the benefits, effects and their potential risks 
on the human health.  

Understanding correctly the basics of ionising radiation is seen by teachers as the solid 
foundation on which further information from school, institutional sources and mass media 
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can be easier integrated in a growing knowledge, helping students to take decisions based 
on their own judgment when they will be confronted with IR related issues.   

 

тΦ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ  

As concluding remarks of the Pilot Action 2 we can synthesize the following 
recommendations proposed by the high school teachers:  

- Availability of these materials (or similar), either on hard support (as posters) or in 
electronic format,  

- Support from the Inspectorate to make these materials available in all secondary and 
high schools in the county,  

- Produce movies on ionizing radiation by specialists to be used by teachers and 
students , 

- Organise rƻǳƴŘ ǘŀōƭŜǎ ƛƴ ŜŀŎƘ ƘƛƎƘ ǎŎƘƻƻƭ ƻƴ ǘƘŜ άLƴŦƭǳŜƴŎŜ ƻŦ ƛƻƴƛȊƛƴƎ ǊŀŘƛŀǘƛƻƴ ƛƴ 
ǘƘŜ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳǎέ, 

- Organize periodic events involving researchers from nuclear field and teachers in 
order to exchange information on the scientific themes and on educational 
approaches. 

 

уΦ /ƻƴŎƭǳǎƛƻƴǎ  

The pilot exercise pointed out the following: 

- There is a need for changes in the traditional methods of teaching, and additional materials 

with clear and concise information, contextualized to the current context and suggestively 

illustrated could be an easy solution to be implemented,  

- The materials elaborated by IRSN and ASN have a great potential ƛƴ ǊŀƛǎƛƴƎ ǘƘŜ ǎǘǳŘŜƴǘΩǎ 

interest in this topic with a positive impact on their understanding of the IR benefits and 

effects. 

- The national authority for Education should consider a more adequate planning of Physics 

curricula in the high school in order to ensure a more efficient learning by students of 

ionising radiation aspects. A general description of the IR can be introduced earlier, for 

example in the last years of the secondary schools, in the frame of environmental subjects. 
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Questionnaire on the quality of the materials for explaining ionising radiations 

 1.Radioactivity 
elements 

2.Nuclear 
power 
plants 

3.Nuclear 
accidents 

4.Radioactivity 
in the 
environment 

5.Effects of 
radiation 

6.Medical 
applications 

7.Less known 
applications 

I. Clarity of information 

5 ς the text is very clear and concise  

1 ς the text is unclear and does not 
refer to the subject  

       

II. Accessibility to students 

5-content that is very easy to 
understand  

1 ς content that is very difficult to 
understand  

       

III.Relevance of information  

5-very relevant for the subject 
approached  

1- totally not relevant for the subject 
approached  

       

IV. Suggestiveness  

5- the information is correlated with 
the subject, very suggestive and 
contribute to understanding the poster  

1 ς the information is not suggestive, 
and not correlated with the poster  
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V. Attractiveness 

5 ς original graphics, enhances the 
attractiveness and understanding, the 
text presents the idea in an original way 
1 ς there are no creative elements  

       

VI.Credibility of information  

5 ς Information is based on sources of 
maximum credibility  

1- Information does not have credible 
sources  

       

VII.Usefulness as a 
supplementary material 

5-very useful in better understanding 
and consolidation of knowledge  

1-brings no additional benefits for 
ŜƴƘŀƴŎƛƴƎ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ  

       

Other remarked elements: 

 

 

Recommendations: 

 

 

Note: the appreciation will be made by assigning a number from 1 to 5, mentioning if it is the case of the way the assigning was made 
For more indications regarding onesubject use the number of the attribute (noted from I to VIII) following by the one for the subject (from 1 to 7) (Example: 

relevance of information regarding the Effects of radiation is identified by III.5)
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