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Nano Technology for Science Education  
(NTSE) 

1. The process of Implementation was / is planned to 
be carried in schools (involving teachers / pupils) 
and university (involving university students, 
prospective teachers & PhD researchers).  
 

2. Three schools (“Vasile Carlova” School Targoviste, 
Gimnasium School Gura-Sutii, Balasa Doamna High 
School) have been involved in the implementation 
process so far – implementations were made in April, 
May and June 2013).  
 

3. 6 teachers, 6 university experts & 75 pupils took part 
in the school test-implementation phase – from 
VIIth, VIIIth and IXth forms. 



  

 

Nano Technology for Science Education  
(NTSE) 

1. The subjects of implementations were:  
i. Nanotechnology as Future Technology that 

included parts from NANOSCALE AND 
NANOTECHNOLOGY Teaching material. 

ii. Nanotechnology and Nanobiomimicry that 
included Virtual Lab clips: UNDERSTANDING 
NANOSCALE and LOTUS EFFECT and related 
Teaching materials. 

iii. Allotropes of Carbon. Are there any Buckyballs? 
that included Virtual Lab clips: UNDERSTANDING 
NANOSCALE and MAKING ORIGAMI BUCKYBALL 
and related Teaching materials. 



  

 

Nano Technology for Science Education  
(NTSE) 

1. University students (from Faculty of Science and Arts 
& Faculty of Environmental Engineering and Food 
Science) - in the frame of Physics-Chemistry 
laboratory - have been involved in the 
implementation process so far (April / May 2013).  
 

2. 2 university staff (project experts) & 45 students 
(second year of study) took part in the university 
students test-implementation phase. 
 

3. The subject of implementations was: Nanoparticles / 
Nanomaterials – Small Things behind a Stunning 
World which lead students to explore the NTSE 
Virtual Lab and consult materials from NTSE 
Repository. 
 



  

 

Nano Technology for Science Education  
(NTSE) 

1. PhD students / researchers (from the Engineering 
Doctoral School) have been involved in the process 
of implementation, trying to emphasize on the 
importance of Nanoscience and Nanotechnology in 
current researches (October 2013).  
 

2. 2 university staff (project experts) & 8 PhD students 
took part in the researchers test-implementation 
phase. 
 

3. The subject of implementations was: Deposition of 
TiO2 Nanoparticles on Optoelectronic Materials for 
Achieving Dye-Sensitized Solar Cells which lead PhD 
students to explore the NTSE Virtual Lab (teaching 
materials related to Iron Nanoparticles), but also 
consult scientific materials from NTSE Repository. 
 



  

 

Nano Technology for Science Education  
(NTSE) 

 The role of local experts in the process of 
the test-implementation: 
 organizing the process of implementation and 

assuring the necessary logistic (designing the 
Lesson Plans and collaborating with promoters 
(teachers, university staff, PhD students) for 
realizing 4 Case Studies so far); 

 offering support before and during the 
designed activities (moderating the 
implementation process, leading the 
discussions, presenting scientific information); 

 disseminating the NTSE project and 
emphasizing on the importance of VL  
implementations in the education community 
and local mass-media.   

 



  

 

Nano Technology for Science Education  
(NTSE) 

 Presenting the implementation process in mass-media 
 http://www.gazetadambovitei.ro/educatie/308-

altele/6875-elevii-targoviteni-viitori-pionieri-in-
domeniul-nanotiinelor; 

   
 

http://www.gazetadambovitei.ro/educatie/308-altele/6875-elevii-targoviteni-viitori-pionieri-in-domeniul-nanotiinelor�
http://www.gazetadambovitei.ro/educatie/308-altele/6875-elevii-targoviteni-viitori-pionieri-in-domeniul-nanotiinelor�
http://www.gazetadambovitei.ro/educatie/308-altele/6875-elevii-targoviteni-viitori-pionieri-in-domeniul-nanotiinelor�


  

 

Nano Technology for Science Education  
(NTSE) 

 Presenting the implementation process in mass-media (Columna 
TV): http://www.youtube.com/watch?v=A61fnmIUT8o; 
   

 

http://www.youtube.com/watch?v=A61fnmIUT8o�


  

 

Nano Technology for Science Education  
(NTSE) 

 Presenting the implementations in social-media: 
 https://www.facebook.com/NtseNanotechScienceEdu

cation?fref=ts; 
   

 

https://www.facebook.com/NtseNanotechScienceEducation?fref=ts�
https://www.facebook.com/NtseNanotechScienceEducation?fref=ts�


  

 

Nano Technology for Science Education  
(NTSE) 

1. The process of Implementation will 
continue in the University involving Master 
students / Prospective teachers (approx. 25 
Master students) in the final part of 
November 2013.  
 

2. 3 university staff (2 associate professors 
and 1 professor) together with project 
experts (2), will take part in the test-
implementation process. 



  

 

Nano Technology for Science Education  
(NTSE) 

 The role of local experts in the process of 
test-implementations organized in the 
University is oriented on: 
 organizing the process of implementation and 

assuring the necessary logistic (VL videos & 
repository materials, additional resources, 
materials for laboratory activities); 

 offering support in the developed activity 
(leading the discussions, presenting scientific 
information); 

 collaborating with master students / PhD 
researchers to meet their needs / 
requirements. 

 



 
The school test-
implementation 
produced three 
lesson plans – 
adapted according 
to the existed 
curricula which has 
no reference to 
Nanoscience and 
Nanotechnology.  
 

Nano Technology for Science Education  
(NTSE) 



Two lesson plans 
were developed and 
implemented under 
the format of Case 
Study.  
Participant pupils 
were involved in 
specific activities 
related to the 
selected topics. In 
the end, the pupils 
expressed their 
feedback. 
 Nano Technology for Science Education  

(NTSE) 



Other two Case 
Studies were 
developed in 
conjunction with 
the 
implementations 
with university 
students and PhD 
students / 
researchers. The 
feedback was also 
collected. 
 

Nano Technology for Science Education  
(NTSE) 



 
 The teachers and university staff involved in the 

implementation process cooperated with the local 
experts. The collaboration was fruitful and the results 
of the implementations were positive;  

 International cooperation through video conference 
were arranged for autumn 2013. University students 
are expected to participate in the last part of 
November (together with Turkey partner). At the 
same time, there is an intention for holding a 
videoconference with primary school pupils (together 
with the Italian partner) in the first week of 
December;  

 
 
 

Nano Technology for Science Education  
(NTSE) 



 
 Major difficulties in the test-implementation process: 

 Missing information / background related to 
Nanoscience and Nanotechnology in the 
Romanian school curricula. Just some additional 
resources are provided in the Physics and 
Chemistry manuals for pupils (most of the 
information provided in the test-implemented 
lessons was new); 

 Even the Nano area is well represented in the 
actual research priorities (national and 
international), few researchers / university staff 
are ready to work in this domain. At the same 
time, Nano high performance equipment 
(necessary for research) is absent from the 
research labs.  

 
 
 

Nano Technology for Science Education  
(NTSE) 



 Positive results from the test-
implementation:  
 great interest expressed by pupils, students, 

PhD students / researchers; 
 understanding of the basic “Nano” concepts 

by using Virtual Lab resources, but also 
other resources; 

 enjoying the practical activity; 
 great interest for participating into 

discussions – emphasizing on new and 
original ideas; 

 Good opportunity for exploiting the 
multimedia resources included in the 
Repository.    

Nano Technology for Science Education  
(NTSE) 



  

 

Teachers’ Feedback on the teaching 
materials according to the general 
pedagogical criteria 
 
 
  
 Information – accurate and scientific oriented for 

the pupils’ level, but few VL experiments match 

the curricula; 

Structure – feasible, but the teachers had to 

select only some activities, according to the 

actual curriculum for Physics and Chemistry; 
 

Nano Technology for Science Education  
(NTSE) 



  

 

Teachers’ Feedback on the teaching 
materials according to the general 
pedagogical criteria 
 
 
  
Presentation & Design – pleasant, useful and 

easy to understand; 

Accuracy – good, in general. 
 

Nano Technology for Science Education  
(NTSE) 



  

 
5. Teachers’ Feedback on the Virtual 
Laboratory:  

Nano Technology for Science Education  
(NTSE) 

 Good opportunity to be used instead of real 

experiments, especially where there is no specific 

“Nano place” (!) in the Physics and/or Chemistry 

School Laboratory. 
 



  

  
THANK YOU!  

Nano Technology for Science Education  
(NTSE) 
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