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6.1 Evaluation Questionnaire for Students

Report on the Average Results gathered from the Evaluation
Questionnaire for Students’ in Turkey

Total Number of questioned students: 256
Questionnaire data processed by: Laura Monica GORGHIU and Gabriel GORGHIU (Private Doga
Education Institutions, Turkey)

Question no. 1:
How interested are you in learning about the following in science lessons?
Results diagram is presented below:

e Chemicals, their properties and how 24,06 49.96 2546
F’he}' re?ﬁt body and how th
b arts of human body and how the 49,60 46,83 5,00
systems workr _ _
q Struct};re of DNA, genetlfstudles, 56,39 28,66 14,95
heredlltv and hgw gnels |ﬂﬂuence how
d How plants and animals/humans grow 30,06 54,04 15,73 H Very Interested
and rle;qroducs T _ -
a How living and not living environmen 23,87 43,85 31,41 1 W |nterested

are connelctedlon Eaé'thh —
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i Rob-ots aer éutomated machines and 50,31 3347 16,05
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e The most interesting topics for students are:
1. Life, death and human soul (%59,66)

2. Structure of DNA, genetic studies, heredity and how genes influence how
we develop (% 56,39)

3. Technology in healthcare and medicine (% 57,59)
4. Technology in healthcare and medicine (% 51,10)

e The less interesting topic for students is organic and ecological farming without use
of pesticides and artificial fertilizers (% 51,17)

Question no. 2:
What do you think about science education in school?
Results diagram is presented below:

a |[School science is a difficult subject 20,43 42,71 36,52

School science has opened my eyes to
new careers and new events around
q Ilike scho?l science more than most 43,88 27.19 28,41
other subjects

The things that | learnin science at
school will be helpful in my everyday
a Sch'ool'suence ha's increased my 57.96 30,63 11,06
curiosity about things we cannot yet
School science has increased my

appreciation of nature

E School science is my way to 48,96 3711 13,59

technology and science knowledge [ ﬂ
¥ —
0 10

52,24 35,66 11,74 M Yes

| ™ May be

54,82 35,11 9,73
No

44,85 35,50 18,95

i T L T - T - ul
30 40 50 60 70 80 90 100

20

e % 57,96 of the students think that school science has increased their curiosity
about things we cannot yet explain

e 05 54,82 of the students think that the things that they learn in science at school
will be helpful in their everyday life

e 9% 52,24 of the students consider that school science has opened their eyes to new
careers and new events around them

Question no. 3:

| think that a good way to learn more about science and technology is:
(please check if you think it is good)

Results diagram is presented below:
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1 |Havinglessonsinthe classroom 17,65

2 |Readingtextbooks 12,68

3 |Watchingclips and documentaries 23,33

4 Simulétedlabs and simulated 20,24

experiments

5 |[Real experiments 29,11

6 |Aguidedwalkinnature 27,33 | | A "

7 |Other 63,00 l | | | | ]

3 ) P .. ) ) J P

-T f’" f’ T T T V'J - T T V" T il
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e % 63 of the students thinks that other ways are good to learn science. These ways
are:

Sample lessons with academicians

making researches about defined topics

outdoor lessons

learning more about the interesting and appealing sides of the topic
playing games / educational games

finding out new innovations and experiences of scientists

learning the lesson in a more effective way to become permanent

visual materials

© 0 N O Uk w0wDdhPRE

small trips to professional labs
10.interviews with scientists and academicians
11.trips to universities and technological fairs
12.learning with ICT tools

Question no. 4a:

Do you prefer to use of computers and internet to discover and learn aspects
related to Science topics?

Results diagram is presented below:

Do you prefer to use of computers and
internet to discover and learn aspects 84,80 14,68
related to Science topics?
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e 9% 80 of the students prefer to use computers and internet to discover and learn

aspects related to science topics.

Question no. 4b:

If the answer is “YES”,

Indicate what kind of specific tools you would like to use:
Results diagram is presented below:

PowerPoint Presentations 44,42

Images 31,36 g
Video clips 50,44

Virtual Experiments 58,33 [

Other 27,00 [ , . ,

¥ o —r L o " ~ # —"

e 9% 58,33 of the students would like to use virtual experiments.
e 9% 50,44 of the students would like to use video clips

e % 44,42 of the students would like to use power point presentations

Question no. 5:

Choose which kind of specific environments do you like to use for this purpose:

Results diagram is presented below:

Platform made just for this 50,81

Social Network like facebook with
included science materials

Forum/Group discussion with included
science materials

Other 49,00

e 9 50,81 of the students would like to use a platform made just for them

e 9% 49 of the students would like to use other sources like;
1. Scientific blogs
2. Twitter
3. Related web sites
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Report on the Results gathered from the Evaluation Questionnaire for
Students in Romania

Number of questioned students: 35 - students with advance Sciences knowledge (9™ & 10" form)
— May/June 2011.

Questionnaire data processed by: Laura Monica GORGHIU and Gabriel GORGHIU (Valahia
University Targoviste, Romania) - June/July 2011.

Question no. 1:
e How interested are you in learning about the following topics in Science lessons?

Results diagram is presented below:

very Interested Mot
Interested interested
Chemicals,their propertias and how 11.43 60.00 28.57
65.71 31.43 286
: Structure af DNA, genetic studies, 68.57 20.00 11.43
hereditvand how genes influence how
d How plants and animals/humans graow 22.86 54.29 22.86
§ At:m.,muluulu and chemical 11.43 12.36 5.7
bonding
g |Light and its nature 25.M 51.43 22,836
i |Thestructure af cell, cell divisian 22.86 40.00 3T14
; Rnh.nts ar!da.utnmated machines and 31.43 51.43 1714
| ﬂp.tici.and howtheyare usedin our 14.29 54,29 .43
daily lives
m [Structure of Earth 28.57 51.43 20.00
3
o Renewable energy and new energy 25.11 54.29 20,00 M Very Interested
sources d
p |Theuseoflasers 34.29 40.00 25.1 W Intereste
r |Life and death and human soul 62.86 25.1 11.43
5 |[Whywe canseethe rainbow ) I x 40.00 28.57
u Howtechnology helps usto handle 20.00 5.11 34.29
waste earbaee and sewaee
v Organlcand Ecnlug.célfarmlng - 1714 28.57 54.29
28.57 57.14 14.29
X T!ch.nfllngyin healthcare and 5.1 5.11 8.5T
E1EHI[I!'|E _ o _
- a-tzst inventions and discoveries in §0.00 34.29 5.1
48.57 40.00 11.43

60 70 80 90 100

The most interesting subjects for students are:
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1. Structure of DNA, genetic studies, heredity and how genes influence how we develop —
68.57%

2. Parts of human body and how the systems work — 65.71%

3. Life and death and human soul — 62.86%

The less interesting subjects for students are:
1. Organic and ecological farming without use of pesticides and artificial fertilizers — 54.29%
2. Electricity and its properties — 48.57%
3. Atom, molecules and chemical bonding — 45.71%
Question no. 2:
e What do you think about Science education in school?

Results diagram is presented below:

Yes Maybe No
a |Schoolscience is a difficult subject 1714 54.29 28.57
42.86 45.11 11.43
c I like school science more than most 20.00 3714 12.86
othersubjects Eyes
d Thethlnglsthatllearnlln science at 51.43 12.86 5.71
school will be helpful in my everyda: W Mayhe
48.57 3714 14.29 = HNo
§ Schnnllicllancz has increased my 25.11 20.00 34.29
appreciation of nature
= School science is mywayto 22.86 51.43 25.11
1

0 10 20 30 40 30 &0 70 80 90 100 %

technnlniand science knuwledi

e 51.43% of students consider that things that they learn in Science at school will be helpful
in their everyday life.

o 42.86% of students do not like Science topics more than most other subjects.

Question no. 3:
e | think that a good way to learn more about science and technology is...

Results diagram is presented below:
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-_: ® evinglaszonsinthe classroom
2
Readingtextbooks 12.36 15 M Readingtestbooks
Watchingclips and decumentaries 17.98 g M Watchingclips and documentaries
24.72 72 M Simulated labs and simulated
experiments

1 Real experiments 25.84 B4 M Real experiments

Apuidedwalkin nature 13.48 48 W Aguidedwalkin nature

0 W Other
0 10 20 30 40 50 60 70 80 90 | 100
%

o 25.84% of students consider real experiments as the best way for learning about Science
and Technology.

e just 5.62% of students appreciate having ordinary lessons in the classroom as a suitable
way for learning about Science and Technology.

Question no. 4a:
e Do you prefer to use of computers and Internet to discover and learn aspects related to
Science topics?

Results diagram is presented below:

Yes Ho
94.29 5.T1 W Yes
1 HNo
29
E

o 94.29% of students prefer to use computers and Internet to discover and learn aspects
related to Science topics.

e 5.71% of students do not prefer to use computers and Internet to discover and learn
aspects related to Science topics.

Question no. 4b:
e Indicate what kind of specific tools you would like to use to discover and learn aspects
related to Science topics.

Results diagram is presented below:
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1 |PowerPaoint Presentations T.27 7 | | | | |
M PowerPoint Presentations
2 |mae=: 309 ‘] M Images
3 .82 a2 W Video clips
4 | Virtual Experiments .52 B Virtual Experiments
82
Other
5 |other 0.00
e 28 B
&0 T 80 90 100

0 10 20 30 a0 50
%

o 41.82% of students would like to use educational video-clips and virtual experiments to
discover and learn aspects related to Science topics.

e just 7.27% of students would like to use PowerPoint presentations to discover and learn
aspects related to Science topics.

Question no. 5:
e Choose which kind of specific environments do you like to use for discovering and learning
aspects related to Science topics.

Results diagram is presented below:

1 |Platform made just farthis 51.11 M Platform made just forthis
11
Z 28.89 M Social Network like facebook
El with included science materials
3 Farum/Group discussion with includad 20.00 0 M Forum,/Group discussion with
science materials included science materials
W Oth
4 |other 0.00 0Ko =r

0 10 20 30 40 50 60 70 80 90 100

%

e 51.11% of students prefer a platform to be used as a support to discover and learn
aspects related to Science topics.

o 28.89% of students prefer a social network environment to be used as a support to
discover and learn aspects related to Science topics.

e 20.00% of students prefer a forum / group discussion as an environment to be used for
discovering and learning aspects related to Science topics.
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e Report on the Results gathered from the Evaluation
Questionnaire for Students in Greece

Number of questioned students: 30 - (7" to 10™ form) — June 2011.
Questionnaire data processed by: George Androulakis (FORTH / IACM, Greece) — July
2011.

Question no. 1:

e How interested are you in learning about the following topics in Science
lessons?

Results diagram is presented below:

Yooy; | Tobarastadt| o8 Total Yoy, | ibaresind . Vot
interested

‘Chemicals, their properties and how
hey react

i

[ The structure of cell, call division
— [Robots and i

——d B Very Interested

——— B interested
_—‘ B Not interested

ventions and discoveries in

The most interesting subjects for students are:
1.Robots and automated machines and their use— 56.67%
2.Latest inventions and discoveries in science — 53.33%
3.Technology in healthcare and medicine— 50.00%

While 3 more subjects:

10
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1.Structure of DNA, genetic studies, heredity and how genes influence our
development

2.Light and its nature
3.The use of lasers
score quite high (46.67%)

Also it's worth mentioning that ALL students are interested in “Parts of the human body
and how the systems work” (Very Interested: 33.33%, Interested: 66.67%)

The less interesting subjects for students are:

1.0rganic and ecological farming without use of pesticides and artificial fertilizers
50.00%

2.Atom, molecules and chemical bonding— 46.67%
3.How radios and TVs work — 43.33%

Question no. 2:
e What do you think about Science education in school?
Results diagram is presented below:

Yes Maybe No Total Yes Maybe No

ence is a difficult subject 9

HYes

B Maybe |

®No

- T T nd %
60 70 80 S0 100

e 2 out of 3 students (66.67%) consider that “School science has increased my
curiosity about things we cannot yet explain”.

e In general, more than half of the students have a very positive opinion regarding
science

e The answers to “School science is a difficult subject” are balanced (Yes-Maybe-
No: 30.00-36.67-33.33%)

Question no. 3:
e |think that a good way to learn more about science and technology is...
Results diagram is presented below:

11
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= Having lessons in the classoom

133
W Reading textbooks

2 |Readingtextbooks 14 11,67
11,67
3 ing clips and i 24 20,00 ® Watching dipsand documentaries
" ' 20,00
m Simulated labs and simulated
100 15,00 experiments
" B Real experiments
Real experiments. 27 22,50
s ! 22,50 _ _
6 [Aguided walkin nature 21 17,50 1/ - = A guided walk in nature

0,00 - = Other
Ipoo P ) ) ) ) ) )
y . 3 v u v y Y v g
0 10 20 30 40 50 60 70 80 90 100 %

e 22.50% of the students consider real experiments as the best way to learn about
Science and Technology while only 11.67% of the students appreciate textbooks as a
good way to learn more about science

Question no. 4a:

e Do you prefer to use computers and the Internet to discover and learn about
aspects related to Science topics?

Results diagram is presented below:

Yes No

80,00 20,00

P 80,00 mYes
20,00 =No

S b H P mn oM I D] pae e Py B

0 10 2030 40 50 60 70 80 90100 %

o 4 out of 5 students (80.00) prefer to use computers and the Internet to discover
and learn about aspects related to Science topics.

Question no. 4b:

e Indicate what kind of specific tools you would like to use to discover and
learn aspects related to Science topics.

Results diagram is presented below:

- =
1 |PowerPoint Presentations 75,00 PowerPo-pt
Presentations
2 |[Images 25,00 B Images
3 62,50 m Video clips
4 | Virtual Experiments 7917 | Virtual
Experiments
5 |Other 0,00
f T 1 f 1 1 u 1 T 1
0 10 20 30 40 50 60 70 80 90 100 %

e 79.17% of students who prefer to use computers and the Internet to discover and
learn about aspects related to Science topics would like to use Virtual experiments to do
so, while 75.00% of them would like to use Powerpoint. presentations

12
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e only 1 out of 4 (25.00%) students would like to use images to discover and learn
about aspects related to Science topics.

Question no. 5:

e Which kind of specific environments do you like to use for discovering and
learning about aspects related to Science topics.

Results diagram is presented below:

m Plaform made just for ths

B Social Network like facebook with
included science maerials

u Forum/Group discussion with ncluded
science mater ials

u Other

i
5’8,33
J

/ ) ) ) P J
- 1 T e 1 r r < 1 14 o i 9%
0 10 20 30 40 50 60 70 80 S0 100

e Regarding the environment they would like to use, the majority of students
(58.33%) prefer a platform to be used as a support to discover and learn aspects related
to Science topics.

e 41.67% of students prefer a forum / group discussion as an environment to be
used for discovering and learning about aspects related to Science topics.

e 37.50% of students prefer a social network environment to be used as a support to
discover and learn about aspects related to Science topics.

13
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6.2 Evaluation Questionnaire for Teachers

Report on the Average Results gathered from the Evaluation
Questionnaire for Teachers in Turkey

Number of questioned students: 111

Question no. 1:

Which kind of topics in science education would you consider to be more
appealing for students?

Results diagram is presented below:

1 traditional or basic subjects 17,91
2 problems of global importance or 20,15
scale

topics oriented towards high 4083
technologies and innovation !

subjects of special importance for

4 human life orimprovement of the 53,68

human condition

topics significant for business

5 P . g 22,58
applications or future development

6 |other 14,00 || ST
; .

s < e v R v
ST 10 20 0 40 s0 60 70 0 S0 100

e % 53,68 of the teachers consider that subjects of special importance for human life
or improvement of the human condition

¢ % 40,83 of the teachers consider that topics oriented towards high technologies and
innovation.

Question no. 2:
Which of the extracurricular topics should be integrated with science topics?
Results diagram is presented below:

14
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Optical instruments and how they

work

60,12 30,83 7,86

The use of lasers

57,19 34,83 9,12

—
How CDs and DVDs store and play
7,7 25,1 15,11
@ sound and image 57,79 5,19 2 f—
Organic and ecological farming B Yes
d without use of pesticides and artificial | 65,94 23,34 11,79
fertilizers
B Not/Sure |
e |Howradios and TVs worki 60,36 37,14 19,46
f How.moblle phones can send and 63,62 21,50 18,04 No
receive messages
g [Lifeanddeathandhumansoul 40,79 38,57 16,83
—
h 'Why we can see the rainbow 58,44 28,83 14,81

i

The ozone layer and how it may be

U affected by humans
How technology helps us to handle

waste, garbage and sewage

=

How energy can be saved or used in a
more effective way

83,64 19,42 4,55

How gene technology prevent

diseases

Very recent inventions and
discoveries in science and technology

Nanotechnology and its uses 77,62 29,29 571

The most important extracurricular topics that can be integrated with science topics

are;
°

How energy can be saved or used in a more effective way (% 89,16)

The ozone layer and how it may be affected by humans (% 83,64)

Very recent inventions and discoveries in science and technology (% 81,80)
How technology helps us to handle waste, garbage and sewage (% 81,06)
Nanotechnology and its uses (% 77,62)

How gene technology prevent diseases (% 70,53)

Organic and ecological farming without use of pesticides and artificial
fertilizers (% 65,94)

How mobile phones can send and receive messages (% 63,62)
How radios and TVs work (% 60,36)

Optical instruments and how they work (% 60,12)

Why we can see the rainbow ( % 58,44)

How CDs and DVDs store and play sound and image (% 57,79)
The use of lasers (% 57,19)

Question no. 3a:

Do you have any knowledge about nanotechnology?

15



Q\s(,\EN CE £ D, 00
"@ 2 NTSE - Nano Technology Science Education Lifelong

z .
bﬁ Project No: 511787-LLP-1-2010-1-TR-KA3-KA3MP Learning

Results diagram is presented below:

Do you have any knowledge about
nanotechnology?

Do you have any
knowledge about
nanotechnology?

80,71 28,93

e 9% 80,71 of the teachers have some knowledge about nanotechnology.

Question no. 3:
If yes, which of the curriculum topics are related with nanotechnology?
Results diagram is presented below:

a Chemicals, their properties and how 69,32 12,64 18,04 |
they react
b Parts of human body and how the 59.54 18,86 26,43 H
systems work
Structure of DNA, genetic studies, h 1
1

C heredity and how genes influence how | 75,47 5,90 20,10
we develop reproduction in humans :

How plants and animals grow and

d RO TR —, |
reproduce

. HD“.I people, animals, plants and the 27.56 33,29 49,82
environment depend on each other

f Atomfu les and chemical 77,23 10,03 15.79
bonding
Light and its nature 51,63 21,20 25,39 M Yes
h Radioactivity and its effects 49,04 16,48 32,69 = Not Sure
" No

i The nature of sound and its properties | 26,25 36,96 35,00

Velocity and the relationship between
velocity, time and road
The structure of cell, mitosis and

32,75 32,20 33,27

k L 59,08 12,20 38,30
meiosis
] Slmp!e machines and how they ease 36,93 29,28 33,80
our lives
m Electricity and its properties 40,99 28,71 38,03
n Op‘tlcsAand how they are used in our 54,04 17.77 37,58
daily lives
® Structure of Earth and how 15,99 40,01 39,53
earthquakes happen
] Clouds, rain and the weather 16,49 42,85 37,08
r Sustainable energy and its sources 38,38 27,44 34,31 =
S heatand temperature 39,48 27,83 30,91 H ]
t Te.chnologyand its interaction with 70,25 733 29,96 %
science
Other 7,14

T T T T t 1
_ 50 60 70 80 90 100

Teachers believe that the following topics are related to nanotechnology:
e Atom, molecules and chemical bonding (% 77,23)

e Structure of DNA, genetic studies, heredity and how genes influence how we
develop reproduction in humans (% 75,47)

16
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Technology and its interaction with science (% 70,25)
Chemicals, their properties and how they react (% 69,32)
Parts of human body and how the systems work (% 59,54)
The structure of cell, mitosis and meiosis (% 59,08)

Optics and how they are used in our daily lives (% 54,04)

Other : Nanotechnology is the science that controls matter in smallest particles as
atoms and molecules. For this reason, it is possible that it can be applied in every

scientific area. (% 7,14)

Question no. 4.

Which science topics do you think that should be supported with experiments for a
meaningful and permanent learning?

Results diagram is presented below:

Molecular structures of matter 28,10 (4
Heat and temperature 23,65

Electricity 2052 _’_'_'

Force

Nljoju|pr|lw|[N]|k

Properties of Matter PROEY) (P

Biology

and Motion 71,43
Light and Sound 33,02 |

26,67 ']

The teachers believe that the following topics should be supported with experiments:

Force and Motion (% 71,43)

Properties of Matter (% 41,43)

Electricity ( % 39,52)

Light and Sound ( % 33,02)

Molecular structures of matter ( % 28,09)
Biology ( % 26,67)

Heat and temperature (% 23,65)

Question no. 5:

Science education should involve the following;

17
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Results diagram is presented below:

Make pupils aware of the unlimited

hort

e h by introducing
Offer short reports on modern

a 79,84 14,92 7,14
p |Pe abletouse scientific equipment 7111 | 2302 11.00
Killfully
c Be able to demonstrate experiments 78,12 16,72 9,76
d  [Bilgi teknolojilerini kullanma 8524 | 1833 4,76
o :Expe?t pupils to use the proper 6651 | 27.04 238
f LlnEn.ew science [earning to everyday 8254 18.33
ﬁ“lmn i Sm understand the
g [MePPur ! 6213 [ 3073 | 786
f science in mode:
h Fncourage pu[flls totryouttheirown | o T o 262
i G pupils to T ERERGRAEE 73.65 28,81 714
j  |Frequentlyrevise previous learning | 4937 | 3111 | 1381
K [Sowhowclassroom learning refates | oo |~ 71,
m.qh;umnafnﬂmm:;worlr:! and
| Ex.pall?to pupils how to use the ) 79.84 2214 276
c.ennﬁ_g,'mgumuw why their
- Help pupils ec.ome aware. ofthe 78,79 26,52 488
henefits and misuses of sclence
q Relate eac G (concept)to 7417 2119 2,50
one mnt
° Use visits to industry o support 7240 | saer 208
erf"cgldlt ips to support science
p |Usefeldtripstosupp 7585 | 2034
learnine _ _
7 Develop a personal |n'l.eresl |‘n sc!ence 79,68 17.46
C |
nable the pupils to integrate wit .
72,54 24, 2, Yes
S levervdavlivesand jblems ofelobal 5 60 86 |
t Raise awareness related to the 71,99 21,35 11,43 m Not Sure
u

e ' 67,26 | 2798 | 571 No
inscience atthe micro- } }

Other

21,43
E 2 y . PERENS 4 ). < J
o 10 2 0 w© 50 0 w0 50 % 100

Teachers consider that science education should involve the following:

Show how classroom learning relates to phenomena in outside world and
everyday life (% 86,67)

Use the information technologies (% 85,24)
Link new science learning to everyday experiences (% 82,54)

Explain to pupils how to use the scientific knowledge and why their science
activity is important (% 79,84)

Make pupils aware of the unlimited aspects of science (% 79,84)
Encourage pupils to try out their own ideas in experiments (% 79,68)

Develop a personal interest in science (e.g. find new and exciting scientific topics
to enrich their understanding of new horizons) (% 79,68)

Help pupils become aware of the benefits and misuses of science (% 78,79)

Be able to demonstrate experiments (% 78,12)

Use field trips to support science learning (% 75,85)

Relate each new idea (concept) to ones the pupils have already learnt (% 74,17)
Teach pupils to understand science concepts (% 73,65)

Enable the pupils to integrate with everyday lives and problems of global
importance, scientific/technological achievements (% 72,54)
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Use visits to industry to support science learning (% 72,40)

Raise awareness related to the nanotechnology by introducing short talks at the
last 10 minutes of learning unit (% 71,99)

Be able to use scientific equipment skillfully (% 71,11)

Offer short reports on modern achievements in science at the micro- and nano-
level to be added to every (% 67,26)

Expect pupils to use the proper terminology correctly (% 66,51)
Expect pupils to use the proper terminology correctly (% 64,29)

Help pupils to understand the importance of science in modern business
applications (% 62,13)

Other: “The analytical way of thinking should be developed by brain storms, they
shouldn't be criticized, directed and enjoined what you think is wright. "Scientific
studies runs through freedom." (%21,43)

Question no. 6:

The most effective ways to teach a particular scientific topic in a modern way
generally would be:

Results diagram is presented below:

1 [Formallessons 643 | 1800 | 3875 | by
= = |Yes
2 [Readingtextbooks 4155 | 2619 | 2088 I—
hi I d di 57,46 9,21 46,43 M NotSuyre
Watchingcli tari z
3 atching clips and documentaries g } — [ "
4 Interactive computer based tools 62,66 5,00 94,87 g : : 1
Direct experiments using measuri ing | | I | |
57,86 8,93 92,50
DI | pr— _— ! !
6 Pre-recorded ?rﬁlmedexper\ments 54,85 14.66 87.18 % | |
with explanation: —
7 |Less structured experiments 3873 | 32,54 32,38 ﬂ-
1
8 Other (Educational Games) 35,71
¥ Z . > >
0 10 0 30 a0

e 9% 62,66 of the teachers consider that interactive computer based tools are
the most effective way to teach a particular scientific topic in a modern way.

e % 57,86 of the teachers consider that direct experiments using measuring
equipment are the most effective way to teach a particular scientific topic in
a modern way.

e 9% 57,46 of the teachers consider that watching clips and documentaries are
the most effective way to teach a particular scientific topic in a modern way.

e 95 56,43 of the teachers believe that formal lessons are the most effective
way to teach a particular scientific topic in a modern way.
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e 9% 54,85 of the teachers consider that pre-recorded or filmed experiments
with explanations are the most effective way to teach a particular scientific
topic in a modern way.

e Others (% 35,71) : Study visits to laboratories and institutions which are
implementing scientific experiments, all of these ways should be supported
by ethic, empathetic and modern teachers, hands-on activities,
implementing educational games and inside and outside classroom
activities, students should work in groups collaboratively.

Question no. 7:

Do you think the following tools are important for an online virtual lab?

Results diagram is presented below:

Texts

51,41 24,38 29,18

Images

62,62 3,93 48,57

!j

Yes
Not Sure

Video

66,72 2,44 90,24 No

Simulations 65,00 518 87,50

Interactive simulations 62,62 417 92,50

Procedu
with the

res to carry out experiments
students

C
]
T

65,49 6,72 82,93

Resource library 51,67 15,95 90,00

| N|lo|(u|[s|w|[N|k

Other

714

|

% 66,72 of the teachers believe that videos are important for an online virtual lab

% 65,49 of the teachers believe that procedures to carry out experiments with the
students are important

% 65,00 of the teachers believe that simulations are important.

% 62,62 of the teachers believe that interactive simulations are important while
another % 62,62 believe that images are important.

% 51,67 of the teachers believe that resource library is important for an online
virtual lab

% 51,410f the teachers believe that texts is important for an online virtual lab

Other: For the blinds and the students who have auditory intelligence the directions
of the virtual lab should be audible (% 7,14)

Question no. 8:

Which type of lab approach do you think is better?

Results diagram is presented below:
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Cook-book type laboratory activities

step-by step instructions) to verify _ - - | mves
2 Inqulry»basedAIaboratory activities 80,36 21,07 482
students decide how to conduct the 1 " ® Not Sur
N
ol SR » ». ». P — >
0 20 30 50 6 70 8 9 100

e 9% 80,36 of the teachers consider that inquiry-based laboratory activities (students
decide how to conduct the activity, and have to explore in order to figure out how
the world works) are better.

63,18 13,13 21,24

e 9% 63,18 of the teachers consider that Cook-book type laboratory activities (step-by
step instructions) to verify scientific facts are better.

Question no. 9:

The appropriate activities in a laboratory would be;

Results diagram is presented below:

Students should get involved with i
21 71 R ——
cientifically oriented question 65.36 560 5 | | | | o Yes

St.udents shc»nfld have (be p.rovlded 78,33 15.95 286 B NotSure
with) the ability to determine what |
Students should have (be provided
with) the ability to formulate their
Students should have (be provided
with) the ability to expand upon their
Students should have (be provided

with) the ability to communicate their
Students should be able to have 95,95 2550 2550

access to experiments on-line which i | | | |
L - - — I E— - P S—— a
o 10 2 30 40 50 6 70 80 %0 100
1 1 1 1

Teachers believe that the appropriate activities in a laboratory would be;

92,38 | 643 2,86 No

99,17 2,50

83,57 11,67 714

o |lu|sd|lw|N |k

e Students should have (be provided with) the ability to expand upon their findings
and relate those findings to similar situations. (% 99,17)

e Students should be able to have access to experiments on-line which cannot be
done in a laboratory (% 95,95)

e Students should have (be provided with) the ability to formulate their own
explanations from the evidence they have obtained.. (% 92,38)

¢ Students should have (be provided with) the ability to communicate their
experimental findings to others in class via written laboratory reports. (% 83,57)

e Students should have (be provided with) the ability to determine what data allows
them to develop and evaluate scientific explanations. (% 78,33)

e Students should get involved with scientifically oriented questions. (% 65,36)
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Question no. 10:
If you were to create your own laboratory, the students should be able to:
Results diagram is presented below:

Make observations. 99,05 | 2386

9585 | 2,65

9585 | 333 244

94,70 5,30 2,65

88,18 | 849 5,00

nown
© | on8s | 577 714 |
! 9585 | 479 286 |
0361 | 479 | 244
o185 | 488 | 415 u Yes
10 [use critical and logical thinking. 100,00  Not Sur¢
11 |Consideralternative explanations. | 9560 | 518 | 286 ? No |

The teachers consider that if they were to create their own laboratory, the students
should be able to:

e Use critical and logical thinking. (% 100)

e Make observations. (% 99,05)

e Pose questions. (% 95,85)

e Have access to an e-Library (other sources of information). (% 95,85)
e Propose answers, explanations, and predictions. (% 95,85)

e Consider alternative explanations. (% 95,60)

e Plan investigations. (% 94,70)

e Communicate the results. (% 93,61)

e Use (virtual) tools to gather, analyse and interpret data. (% 91,85)

e Identify assumptions. (% 91,85)

e Reviewing what is already known in light of experimental evidence. (% 88,18)

Question no. 11:

How well are you able to manage with using ICT tools for teaching Science topics?

Results diagram is presented below:

5,28 31,09 54,59 20,71

e 095 20,71 of the teachers consider themselves excellent ICT tool users for teaching

science topics
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e 9% 64,69 of the teachers consider themselves good ICT tool users for teaching
science topics

Question no. 12:

To what extent do you implement ready-made ICT tools for teaching Science
topics?

Results diagram is presented below:

18,78 40,01 40,60 20,00

e 9% 20 of the teachers always implements ready-made ICT tools for teaching
science topics

e 9% 40,80 of the teachers implements ready-made ICT tools for teaching science
topics often.

e 9% 40,01 of the teachers implements ready-made ICT tools for teaching science
topics sometimes

e 9% 18,78 of the teachers implements ready-made ICT tools for teaching science
topics never.

Question no. 13:

What is the purpose of using Nano-Tech experiments in your classroom by the use
of ICT?

Results diagram is presented below:

To let students understand the core
aspects of the nano-technology
To provide students with nano-tech

examples
To verify hypothesis, theories or

models from nano-technology area

34,74

28,37

14,73

1
2
3
4

To raise the students’ motivation for
50,55

learning nano-technolo - - . ']
= o ra o o . v o o el
0 10 20 30 40 50 60 70 80 9 100

e 9 50,55 of the teachers believes that the purpose of using Nano-Tech
experiments in the classroom by the use of ICT is to raise the students’ motivation
for learning nano-technology

Question no. 14:
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What kind(s) of ICT tools do you use for presenting Science/Nano-Tech
experiments in your lessons?

Results diagram is presented below:

PowerPoint Presentations 4463 | -

Digital Images 2251

Video clips 39,21

Virtual Experiments 34,18

vlp|lw|N |k

Other 6,07 | ¥

e 9% 44,63 of the teachers use powerpoint presentations for presenting
science/nanotech experiments in their lessons.

Question no. 15:

Evaluate (on a scale from 1 to 3) how important are ICT tools to you for the purpose
of promoting an inquiry based/creative learning environment in Science teaching?

Results diagram is presented below:

as a method to explain the “Inquiry 7108

Based Science Education” concept ' 1 1 |

asaw.ayforbeller planningofan 69,40

experiment | | | | |

as a channel for guiding students to 83.15 — — — -
explain scientific aspects and propose ! | | | | |
as a method to enhance creativity in 87,32

L | |

teaching and learning process | | |
y y s B e

The importance of ICT tools for the purpose of promoting an inquiry based / creative
learning environment in science teaching:

alo |oc|o

e as a method to enhance creativity in teaching and learning process (% 87,32)

e as a channel for guiding students to explain scientific aspects and propose
hypothesis for investigation (% 83,15)

e as a method to explain the “Inquiry Based Science Education” concept (% 71,98)

e as a way for better planning of an experiment (% 69,40)

Question no. 16:

Evaluate (on a scale from 1 to 3) how do you consider collaboration using ICT for

teaching Science/Nano-Tech topics?
Results diagram is presented below:

as a method toincrease students’
motivation

as a method to make learning content
more attractive (by using virtual
as a way to make students more
emotional (by connecting them
as a method to promote creativity
based on collaborative work

84,45

T |

91,94

76,42

o

83,58
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The teachers consider collaboration using ICT for teaching science/nanotech topics:

e as a method to make learning content more attractive (by using virtual
environments and multimedia tools) (% 91,94)

e as a method to increase students’ motivation (% 84,45)
e as a method to promote creativity based on collaborative work (% 83,58)

e as a way to make students more emotional (by connecting them) (% 76,42)

Question no. 17:

Where do you find good examples of Science experiments, appropriate to be
presented in the classroom?

Results diagram is presented below:

From real life 47,47 1

From Internet (WWW Space), please
specify some sources
From educational CDs/DVDs, please

50,30

X 31,76
name some titles:

They are produced by myself, please 9.40

rovide further details:
_ 7 7 ) p >y P

The teachers find good examples of experiments to be used in the classroom from:
e From the internet (% 50,30)
e From real life (% 47,47)
e From educational CDs/DVDs (% 31,76)
e They are produced by myself (% 9,40)

AW |N (R
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Report on the Results gathered from the Evaluation Questionnaire for

Science Teachers (RO)

Number of questioned Science teachers: 35 — lower and upper secondary school Science

teachers (Chemistry, Physics and Biology) — May/June 2011.

Questionnaire data processed by: Laura Monica GORGHIU and Gabriel GORGHIU
(Valahia University Targoviste, Romania) - June/July 2011.

Question no. 1:

¢ Which kind of topics in Science education would you consider to be more appealing for

students?

Results diagram is presented below:

%

traditional orbasic subjects 1017
11.56
topics ﬂrIE.I'ItEI‘ItﬂiWErd! h.lgh 20.34
technologies and innovation
subjects of special importance far
human life orimprovement ofthe 33.90
human condition
23.73
Other 0.00

M traditional or basic subjects

M problems of global importance ar
scale

M topics oriented towards high
technologies and innovation

M subjects of special importance for
human life orimprovement ofthe

human condition
M topics significant forbusiness

applications orfuture development

Other

10

20

30

40

50

60 70 80 20 100

e 33.90% of Science teachers consider that subjects related to special importance for
human life or subjects related to the improvement of the human condition are more appealing for

students.

e just 10.17% and 11.86% of Science teachers consider that traditional / basic subjects and

also problems of global importance or scale are appealing for students.

Question no. 2:

e Which of the extracurricular topics should be integrated with Science topics?

Results diagram is presented below:
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Strongly Agree Disagree Unfilled
agree
5 Opticalinstruments and how they 20,00 62.86 571 11.43
wark
22.86 60.00 11.43 5.M
a How CDs ar.|d DVDs store and play 12.86 31.43 20.00 5.7
sound and image
Organicand ecological farming
d without use of pesticides and artificial| 53.29 3114 0.00 8.57
fertilizers
f Huw.muhilz phones can send and 25,57 31.43 31.43 8.57 W Agree
receive messages
W Disagree
E Life and death and human soul 20.00 51.43 1714 11.43
i W Unfilled
i The ozone layer and how it may be §0.00 34.99 0.00 5.1
affected by humans
f Howtechnology helps us to handle
i S —————— 5714 3114 0.00 5.M
|

H.uw gene technology prevent .57 5.1 2.86 2.36
diseases

Veryrecent inventions and

m X o 54.29 42.86 0.00 2.86
discoveries in science and technolo
40.00 51.43 5.1 2.6

o 74.29% of Science teachers strongly agree that topics related to how energy can be saved
or used in a more effective way should be integrated with Science topics.

T T T T T
G0 70 B0 90 100

e also 60.00% of Science teachers strongly agree that topics related to the ozone layer and
how it may be affected by humans should be integrated with Science topics.

e just 20.00% of Science teachers strongly agree that optical instruments and how they work
and also life, death and human soul should be integrated with Science topics.

Question no. 3a:
¢ Do you have any knowledge about Nanotechnology?

Results diagram is presented below:

‘fas No
A

M Yes
B No

714 22.86 % ‘ ‘

0 10 20 30 40 50 60 70 EO0 290 100

e 77.14% of Science teachers declare they have knowledge about Nanotechnology.

Question no. 3b:
e If yes, which of the curriculum topics are related with Nanotechnology?

Results diagram is presented below:
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o Chemicals, theirproperties and how 54,29 8.57 3714
theyreact
b :a:::’:x;r::n bodyand howthe B 12,29 20.00
d How plants and animals grow and 20,00 14.29 §5.71
reproduce
3 Huvjrpeuple,animals,plants andthe 14,29 20.00 65.71
environment depend on each other
E Light and its nature 45.71 17.14 3714 Bas
h Radioactivity and its effacts 42,86 5M 51.43 B No

Welocity and the relationship between

i 11.43 20.00 68.57
] welocity, time and road
k The structure of cell, mitosis and 20.00 8.57 51.43

meiosis

28.57 1714 54.29

m |Electricity and its properties ir14 17.14 45.71

. Op-ti:s.and howthey are used in our A8.5T 11.43 20.00
daily lives

p Clouds, rain and the weather 8.57 22,56 68.57

r Sustainable energy and its sources 45.71 8.57 45.M

1714 20.00 62.86

t Technology and its interaction with 5714 0.00 12.86

science

Other 0.00 0.00 0.00

a0 80 100
%

e 68.57% of Science teachers mention that structure of DNA, genetic studies, heredity and
how genes influence how we develop reproduction in humans represent a topic suitable for
Nanotechnology curricula.

e also 65.71% of Science teachers mention that atom, molecules and chemical bonding
represent a topic suitable for Nanotechnology curricula.

e just 5.71% of Science teachers mention that Structure of Earth and how earthquakes
happen represent a topic suitable for Nanotechnology curricula.

Question no. 4:
e Which Science topics do you think that should be supported with experiments for a
meaningful and permanent learning?

Results diagram is presented below:
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10.00

Heat and temperatura 3.33 matter
P B Heatandtemperature

Electricity 20.00 M Electricity

6.67

Light and Saund M Light and Sound

Properties of Matter 30.00

Froperties of Matter

Optics 13.33  m Optics

0 10 20 30 40 50 &0 FOo B0 90 100

16.67

%

¢ 30.00% of Science teachers consider that subjects related to Properties of Matters should
be supported with experiments for a meaningful and permanent learning.

¢ No one of Science teachers consider that subjects related to Force and Motion should be
supported with experiments for a meaningful and permanent learning.

Question no. 5:
e Science education should involve the following...

Results diagram is presented below:
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< Mot
trangly Agree Disagree complete
agrae p
5 Make pupils .awarz ofthe unlimited 65.71 2511 0.00 8.57
E;uaehclte’tf::?:c[iintiﬂcequipment
b X 51.43 42.86 0.00 5.1
d Use Infarmation Technalogy 62.86 34.29 0.00 2.86
. B:pel.:tpupilstn usethe proper 20.00 51 0.00 14.29
terminology correctly
Help pupilsto understand the
g importance of science in modern 3429 51.43 B.57 5.7
business applications
h .Encuu-rage quiIstutr\ruuttheiruwn 4857 3714 2.86 11.43
ideas in experiments
j Frequently revise previous learning .43 45.11 5171 17.14
k Show how classroom learningrelates 60.00 3714 0.00 2.36
i i ’ ’ ’ ’ M Strongly agree
51.43 3114 0.00 11.43
Help pupils become aware of the 4857 51 0.00 511 W Agree
o benefits and misyses gfscience . . . . M Disagree
Relate each new idea [concept] to 2714 51.43 0.00 1.43
I i . . . . M Not completed
34.29 5714 0.00 857
Usefieldtripsto support science
3714 51.43 0.00 11.43
P learnine _ _
0 Develnpapersnnallr{tlerest |ln scllence 857 12.86 0.00 8.57
t nanotechnology by introducingshort 40.00 40.00 11.43 8.57
sl e aboloes 10 £l
- Oﬂ'e.rshnrt rEpI.:II'lE |.:|n modern 2857 5714 511 857
0.00 0.00 0.00 0.00
1) T T T 1
B0 o &0 a0 100
%
e 65.71% of Science teachers strongly agree that making pupils aware of the unlimited

aspects of Science and being able to demonstrate experiments are topics needed to be involved
in Science education.

important topic needed to be involved in Science education.

important topic needed to be involved in Science education.

also 62.86% of Science teachers strongly agree that using Information Technology is an

just 28.57% of Science teachers strongly agree that offering short reports on modern
achievements in Science at the micro- and nano-level to be added to every learning unit is an

Question no. 6:
The most effective ways to teach a particular scientific topic in a modern way generally
would be...

Results diagram is presented below:
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Formal lessons 0.00 34.29 54.29 11.43
2.86 34.29 54.29 8.57
Watchingclips and documentaries 0.00 8.57 68.5T7 22.86
Interactive computer based tools 0.00 2.86 34.29 62.86 ¥ Disagree
B Doubtful about it
0.00 2.86 251 71.43 -
gree
Pre-recorded or filmed experiments
S ——— 0.00 5.1 48.57 48.57 WStrongly agree
Less structured experiments 2.86 5714 25.M 1429
0.000 0.00
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e 71.43% of Science teachers strongly agree that direct experiments using measuring
equipment represent a most effective way to teach a particular scientific topic.

e also 62.86% of Science teachers strongly agree that using interactive computer based
tools represent a most effective way to teach a particular scientific topic.

e just 8.57% of Science teachers strongly agree that reading text/books represent a most
effective way to teach a particular scientific topic.

Question no. 7:
e Do you think the following tools are important for an on-line Virtual Lab?

Results diagram is presented below:

Disagree Dnubtt.'ul Agree Strongly

about it agres
Texts 0.00 34.29 54.29 11.43
0.00 2.86 48.57 48.57
Videno 0.00 0.00 5714 42.86
Simulatians 0.00 2.86 34.29 62.86

0.00 2.86 28.57 68.57

Proceduresto carry out experiments

X 0.00 8.57 48.57 42.86 M Disagree
withthe students
Resaurce library 0.00 14.29 65.11 20.00 H Doubtful about it
A
0.00 0.00 0.00 0.00 eree
B Strongly agree
T |J |J |J
™ &0 a0 100

%

e 68.57% of Science teachers strongly agree that interactive simulations are important for
an on-line Virtual Lab.

e also 62.86% of Science teachers strongly agree that simulations are important for an on-
line Virtual Lab.

e just 11.43% of Science teachers strongly agree that texts are important for an on-line
Virtual Lab

Question no. 8:
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e Which type of Lab approach do you think is better?
Results diagram is presented below:
Disagree Doubtful Strongly
— about it FEree M Disagree
Cook-booktype laboratary activities 0.00 8.57 51.43 20.00
B Doubtful about it
17.14 40.00 = Agree
M Strongly agree
L] L] 20 0 40 s L) T a0 an 00

e 40.00% of Science teachers strongly agree that inquiry-based laboratory activities (where
students decide how to conduct the activity, and have to explore in order to figure out how the

world works) are the best approach for an on-line Virtual Lab.

e also 40.00% of Science teachers strongly agree that cook-book type laboratory activities
(step-by step instructions - to verify scientific facts) represent a proper option for an on-line Virtual

Lab.

Question no. 9:

e The appropriate activities in a laboratory would be...

Results diagram is presented below:

Doubtful

Strongly

Disagree . Agree
about it agrae

Students should get invalved with 5.71 42.86 20,00 31.43
scientifically oriented questions.

2.86 8.57 57.14 .43
Students should have (be provided 2.86 2.86 5.1 1857
with) the ability to farmulate their
Students should have (be provided 0.00 0.00 28.57 .43

0.00 B.57 42.86 48.57
accessto esperiments on-line which

M Disagree

M Doubtful about it

M Agree

M Strongly agree

&0

a0

00

e 71.43% of Science teachers strongly agree that students should have (be provided with)
the ability to expand upon their findings and relate those findings to similar situations.

e just 31.43% of Science teachers strongly agree that students should get involved with
scientifically oriented questions and should have (be provided with) the ability to determine what

data allows them to develop and evaluate scientific explanations.

Question no. 10:

e If you were to create your own laboratory, the students should be able to...

Results diagram is presented below:
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Prnpf:lsnlz answers, explanations, and 2.86 0.00 34.29 62.56
redictions.
Identify assumptians. 2.86 0.00 M43 65.71
Use critical and logical thinking. 0.00 0.00 22,86 1714
2.86 2.86 57.14 3114
IU |I0 2‘0 3‘0 -1‘0 5‘0 6‘0 ?ID 8‘0 3‘0 |DID
%
e 77.14% of Science teachers strongly agree that students should be able to use critical and
logical thinking during lab activities.
e also 71.43% of Science teachers strongly agree that students should be able to
communicate the experimental results during lab activities.
e just 28.57% of Science teachers strongly agree that students should be able to plan
investigations during lab activities.
Question no. 11:
e How well are you able to manage with using ICT tools for teaching Science topics?
Results diagram is presented below:
poor average good excelant
M poor
5.1 42,86 45.M 5.7 ‘ ‘ ‘ W average
W good
0 10 20 30 40 50 60 TD S0 30 100 M excelent

e generally, the results are balanced: 45.71% of Science teachers are good in managing on
using ICT tools for teaching Science topics, 42.86% of Science are at medium level in managing
on using ICT tools for teaching Science topics.

e at the same time, 5.71% of Science teachers have - on the one hand - poor expertise and
- on the other hand - excellent expertise in managing on using ICT tools for teaching Science
topics.

Question no. 12:
e To what extent do you implement ready-made ICT tools for teaching Science topics?

Results diagram is presented below:
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never sometimes often always
M never

Hsometimes

0.00 62.56 25.M 11.43 H ‘

0 0 20 30 40 50 60 7O &0 30 100

W often

M always
o, Y

e 62.86% of Science teachers declare they implement sometimes ready-made ICT tools for
teaching Science topics.

Question no. 13:

e What is the purpose of using Nano-Tech experiments in your classroom by the use of
ICT?

Results diagram is presented below:

Tolet students understand the core 28.13 B To let students understand
aspects ofthe nano-technolo ) the core aspects ofthe nano-
technology

21.88 B To provide students with

nano-tech examples

To werify hypothesis, theories ar 17.19
modelsfrom nano-technology area .

W Towerify hypothesis, theories
Toraise the students’ motivation for

32.81 ormodels from nano-

learningnano-technolo technology area
M Toraise the students’
# . 1 1 + . motivation foar learningnano-

0 10 20 a0 40 50 &0 70 20 a0 100

%

e 32.81% of Science teachers declare that raising the students’ motivation for learning
Nano-technology represents the purpose of using Nano-Tech experiments in the classroom by
the use of ICT.

e just 17.19% of Science teachers declare that verifying hypothesis, theories or models from
Nano-technology area represents the purpose of using Nano-Tech experiments in the classroom
by the use of ICT.

Question no. 14:
e What kind(s) of ICT tools do you use for presenting Science/Nano-Tech experiments in
your lessons?

Results diagram is presented below:

M PowerPoint
Presentations
M Digital Images

Digital Images 13.43

W Video clips

B Virtual E<periments

Virtual Experiments 40.30

i W Other

Other 0.00
0 10 20 30 40 50 &0 70 20 90100
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e 40.30% of Science teachers intend to use Virtual Experiments for presenting Nano-tech
experiments in the lessons.

o just 13.43% of Science teachers intend to use digital images for presenting Nano-tech
experiments in the lessons.

Question no. 15:
e Evaluate (on a scale from 1 to 4) how important are ICT tools for you related to the
promoting of inquiry based/creative learning about Science/Nano-Tech topics.

Results diagram is presented below:

R tosome | togreat
not at all  werylittle
ot wiant

2.86 1.43 51.43 34.29

M not atall

as awayforbetterplanningofan 2.86 11.43 1857 3714

EX EerE”t” T 7 W very little
13 5t

258 EnanneTinr guiding stuaents o 2.86 8.57 2671 | 62.36

explain scientificaspects and propose

W tosome extent

2.86 40.00

5M

M to great extent

Q 10 20 30 40 50 &0 T a0 a0 100
%

e 62.86% of Science teachers appreciate (in a great extent) that ICT tools represent a
channel for guiding students to explain scientific aspects and propose hypothesis for
investigation, considering the importance of ICT tools to the promoting of inquiry based/creative
learning about Science/Nano-Tech topics.

o however, 40.00% of Science teachers appreciate (in a great extent) that ICT tools
represent a method to enhance creativity in teaching and learning process, considering the
importance of ICT tools to the promoting of inquiry based/creative learning about Science/Nano-
Tech topics.

Question no. 16:
e Evaluate (on a scale from 1 to 4) how you consider collaboration using ICT for teaching
Science/Nano-Tech topics.

M not at all

Results diagram is presented below:

B tosome |togreat
notat all  verylittle
sxtent sxtent

B as E.I'I'IEt.hHﬂtHil'I[rEa!E students’ 2.36 8.57 3714 51.43
motivation
as amethodto make learning content

maore attractive (by usingvirtual

0.00 2.86 20.00 1744

2.86 25.M 51.43 20.00

W very little
as amethodto promote creativit
“ z.sﬁ 8.57 40.["] 48.5? ¥ to some extent
basedon collaborative work
M togreat extent
a o 20 30 40 50 &0 n &0 an 100

%%

e 77.14% of Science teachers appreciate (in a great extent) that ICT tools represent a
method to make learning content more attractive (by using virtual environments and multimedia
tools), considering the role of ICT tools for teaching Science/Nano-Tech topics.
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e however, 51.43% of Science teachers appreciate (in a great extent) that ICT tools
represent method to increase students’ motivation, considering the role of ICT tools for teaching
Science/Nano-Tech topics.

Question no. 17:
e Where do you find good examples of Science experiments, appropriate to be presented in
the classroom?

Results diagram is presented below:

M From real life

From real life 40.68
37.29 M From Internet (WWW Space),
please specify some sources
From educational CDs/DVDs, please
18.64 M From educational CDs/DVDs,

name same titles:
They are produced by myself, please 1.39

rovide further details: M They are produced by myself,
_ .D " - * i * = Flesae prodn e femie
%

e 40.68% of Science teachers use examples from real life for the Nano-Tech experiments
(needed to be presented in the classroom).

please name some titles:

o however, 37.29% of Science teachers use examples for the Nano-Tech experiments
(needed to be presented in the classroom) collected / downloaded from Internet (WWW space) —
from various webpages: http://www.chemcollective.org/vlab/vlab.php, http://www.nanotek.nu/ and
http://nanoyou.eu/.

e just 3.39% of Science teachers use examples for the Nano-Tech experiments (needed to
be presented in the classroom) produced by themselves.
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Report on the Results gathered from the
Evaluation Questionnaire for Teachers in Bulgaria

The analysis is based on the results from 42 respondents; questionnaires collected in
July and August 2011.

Question no. 1:

1. Which kind of topics in science education would you consider to be more
appealing for students? (e.g. traditional or basic subjects, problems of global
importance or scale, topics oriented towards high technologies and innovation,
subjects of special importance for human life or improvement of the human
condition, topics significant for business applications or future development, other,
etc.)

- The majority of teachers indicate that all topics are appropriate and appealing to
students, but they must comply with the age and interests and to be presented in an
attractive manner. Respondents believe that the topics are more intriguing when
demonstrating their direct impact on how they can make human life easier.

- Respondents believe that the topics should be illustrated and explained with
examples and issues of particular importance to human life, improving conditions of
human existence, oriented to the current modern discoveries in the fields of high
technology and innovation, topics of importance for use in business, future personal
and universal development.

- Some of those interviewed believe that for students below seventh grade is good to
learn traditional or basic parts of the material in all natural sciences, and also to
include topics on issues of global concern. For high-school students is good to include
issues-oriented high-tech subjects of particular importance to human life or such that
improve the conditions of human existence, as well as topics of importance for use in
business or future development.

Question no. 2:
2. Which of the extracurricular topics should be integrated with science
topics?

Results are presented in the chart below:

37



The most of the interviewed teachers are interested in the following subjects:
- How technology helps us to handle waste, garbage and sewage - 93.18%
- How energy can be saved or used in a more effective way - 93.18%

- Nanotechnology and its uses - 92.86%

- Very recent inventions and discoveries in science and technology - 91.11%
- The ozone layer and how it may be affected by humans - 90.91%
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yes not sure no
Optical instruments and how they wark 67,50 22,50 10,00 m
The use of lasers 7727 15,91 6,82 H | | | | | 1
Haw CDs and OVDs store and play sound and image 59,09 22,73 18,18 E_;_;_;_A
Organic and ecological farming without use of pesticides and artificial fertilizers | 72,00 18,60 9,30 T 1
How radios and Tvs work 52,50 20,00 27,50 %:":'L
How mohile phanes can send and receive messages 83,72 11,63 4,65 : : -
Life and death and human soul 52,38 | 28,57 19,05 m ‘ | | | o
Why we can see the rainbow 68,18 13,64 18,18 ‘;'_I‘ | | | ' Foe
The ozone layer and how it may be affected by humans 90,91 1,55 4,59 ‘;|_‘ ‘ | | | |
How technology helps us to handle waste, garbage and sewage 93,18 6,82 0,00 F | ‘ | | | | '
Haow energy can be saved or used in a more effective way 93,18 2,27 4,55 ‘- | ‘ | | | | ,
How gene technol ogy prevent diseases 84,44 11,11 4,44 | ‘ | | | |
o achilogy and s see s ) 7as om 2] | | | || |
Total 77,32 13,58 911 | 40 =20 30 40 50 60 70O B0 S0 100
yes% | notsure% | no%

For this question we have to mention that all of the proposed subjects have score quite above

50% (average: 77.32%)

Question no. 3:

3. Do you have any knowledge about nanotechnology? If yes, which of the
curriculum topics are related with nanotechnology?
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yes not sure no

Chemicals, their properties and how they react 67,50 20,00 12,50 ﬁ | | |

Parts of human body and how the systems wark 59,46 24,32 16,22

Structure of OMA, genetic studies, heredity and how genes 1

influence how we develop reproduction in humans 78,38 ) 0,00 21,62

How plants and animals grow and reproduce 51,35 18,92 20,73

How people, animals, plants and the environment depend on

L
each other 30,56 47,22 22,22
Atom, molecules and chemical bonding 80,56 | ) 8,33 11,11
Light and its nature 42,11 23,68 34,21
Radioactivity and its effects 42,86 22,86 34,29
The nature of sound and its properties 17,65 47,06 35,29
“elocity and the relationship between velocity, time and road | 22,86 42,86 34,29

[

0

The structure of cell, mitasis and meiosis 63,89 11,11 25,00

Simple machines and how they ease our lives 23,53 41,18 35,29

Electricity and its properties 38,89 38,80 22,22

Optics and how they are used in our daily lives 42,86 22,86 34,20

Structure of Earth and how earthgquakes happen 14,29 54,20 31,43

Clauds, rain and the weather 20,59 52,04 26,47

Sustainable energy and its sources 35,29 26,47 38,24

heat and temperature 45,71 31,43 22,86

=

o yes

o notsure
ano

[
=]
10 20 30 40 50 &0 TO B0 S0 100

Technology and its interaction with science | 91,43 | 0,00 8,57

Total 41,87 30,08 28,05

yes% [ notsure% | no%

The 3 most popular answers are:
- Technology and its interaction with science - 91.43%
- Atom, molecules and chemical bonding - 80.56%
- Structure of DNA, genetic studies, heredity and how genes influence how we
develop reproduction in humans - 78.38%

The teachers distinguished also:
- Chemicals, their properties and how they react - 67.50%
- The structure of cell, mitosis and meiosis - 63.89%
- How plants and animals grow and reproduce - 51.35%

The question contains an open field “"Other [topics], please specify...” under which some of the

respondents added the following:

- Diagnosis and treatment in medicine; tumor treatment

- Production of certain food products such as nutritional supplements

- Production of passive nano-materials as titanium dioxide in sunscreen cream and other
cosmetic products

- Surface coatings such as silver in food products, clothing, disinfectants and household
appliances, paints, varnishes and other

Most of these additional topics (if not all) are not included in the general curriculum for

science subjects.
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Note to Q3: We should to note that the way the question is asked does not allow
analyzing whether the results show personal or professional opinion of the respondents
according to the subject they teach. We are not able to separate objective opinion
associated with the professional competence of the interviewed teachers related to
educational content and the curriculum to the subjective opinion related to personal
competence of the surveyed.

Also, since no data was collected about the subject which respondents teach, no proper
analyze of the results obtained in percentages can be performed.

Question no. 4:
4. Which science topics do you think that should be supported with
experiments for a meaningful and permanent learning?

The variety of answers to this question indicates the interest of respondents to this matter:

- Chemistry and the environment, physics and astronomy, biology and health education;

- Sustainable energy and its energy sources;

- Electricity and its properties;

- Optical phenomena and their use in everyday life;

- Simple machines and how they make life easier;

- Areas related to health;

- Energy sources;

- Technologies;

- Optics;

- Atomic and Nuclear physics;

- Magnetism;

- Structure of the cell;

- Examination of samples of materials produced by nanotechnology or those with
nanocoatings.

Question no. 5:
5. Science education should involve the following:
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yes ot sune m

Iake pupik aware ofthe unlimited @ peds ofs denee 80,95 11,30 74

Ee able to 15e scientific equipment skil fully 76139 11,90 11,90 ;—H—;—;—;—;—' ‘

EBe able to demamstrate experiments 8252 732 9.7e ':1 | | | ‘ | | | L

Use information technology 2,86 238 A7E I&r | ‘ | | .

Expect pupit 1o e the properterminalogy camectly 9524 258 232 | | ‘ | | 1

Link newscience leamingto evenday expariences C a7ez |} zzs o |F 1

Help pupils ta understand the importance of s denee in modem business applistios 87,90 12,50 000 || | ‘ | .‘

Encoursge pupik to try out their own ideas in experiments 50,48 714 238 ;r I N Y ]

Teach pupik to understand s cience concepts 80,95 11,50 74 | | | | | ‘ | | oy

Enotsure

Frequently revk e pravioLs learning Sz 2613 21,43 i‘—I—I—L e

Show how dass mom |earning relates to phenomena in outside world and everyday life O 1om om0 000 :_'_r' | | ‘ I I 3

Explain to pupit howto use thes dentific knowledge and why theirs dence activity & important 8510 714 aze || | ‘ | )

Help pupils became aware ofthe benefis and misis = ofscience 87,50 752 ags IE | ‘ | :

Felate each newidea [@ncept)to ones the pupik hawe already learm az.@ 500 2,50 IE- | ‘ |

Use it to industry to supports dence learning 282,592 12,20 422 F'- | ‘ | ;

Use field trips tasuppart s dence learning | s ) zma 000 F-r S ;

Develop a pers nal interest ins dence fe.g find new and exciting sciemifictapis toenric their undestanding of new o | o ) s |

harizoms / ( g7ez | zas oo | I I I I |

Enable the pupik toimtegrate with everyday lives and prablems ofglabal importance, sciemificftechinological achievements | 9048 EY=A oo | I ! I |'

Faise swareness related tothe nanatechnalogy by intmducings hart talks at the last 10 minutes of learning unit 90,24 378 000 || ]

Offershort reports on modern achisvements in science at the micro- and nano-level to be added to ewerny leaming unit &7.9 1z o000 ﬁ ! ! | ‘ | | | 1 I .

o] e 200 s4c [0 10 20 2 40 S0 e TO 80 80 100
yes% | retsum® | re%

- Show how classroom learning relates to phenomena in outside world and everyday
life — 100%

- Link new science learning to everyday experiences — 97,62%

- Develop a personal interest in science /e.g. find new and exciting scientific topics to
enrich their understanding of new horizons/ - 97.62%

- Use field trips to support science learning — 97.56%

For this question we have to mention that all of the proposed subjects have score quite above
50% (average: 87.54%)

Question no. 6:
6. The most effective ways to teach a particular scientific topic in a modern
way generally would be:

no % notsure % | yes%

Farmal lessans 75,00 7,50 17,50

B0

Reading texthooks 47,50 30,00 22,50 0 not sure %

[ B

Watching clips and documentaries 9,52 4,76 (85,71
Interactive computer based tools 5,13 0,00 | 94,87
Direct experiments using measuring eguipment 5,00 2,50 | 92,50
Pre-recorded or filmed experiments with explanations | 10,26 2,96 | 87,18
Less structurad experiments 11,90 26,19 61,90
] 0 20 ki 40 i) (1] o il a0 o
Total 23,40 10,64 65,96

yes% | notsure % no %

- Interactive computer based tools - 94.87%

- Direct experiments using measuring equipment - 92.50%

- Pre-recorded or filmed experiments with explanations - 87.18%
- Watching clips and documentaries - 85.71%
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Only 17.50% of the interviewed teachers think that formal lessons are the effective way of

teaching scientific topics.
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Question no. 7:
7. Please, rate the importance of the following tools for an online virtual lab:

a7

disagree

doubtful

agree

Texts

17,07

1,71

51,22

Images

5,00

5,00

90,00

Wideo

7,32

2,4

90,24

Simulations

5,00

7,50

87,50

Interactive simulations

5,00

2,50

92,50

Pracedures to carry out experiments with
the students

12,20

4,88

82,93

Resource library

5,00

5,00

90,00

mause
[ doubiul
mdsages

Tatal

8,13

8,18

83,39

yes %

not sure
%a

no%

The importance is rated as follows:

Interactive simulations

Video

Images
Resource library

Simul

Procedures to carry out experiments with the

stude
Texts

ations

nts

92,50%
90,24%
90,00%
90,00%
87,50%

82,93%
51,22%

The question contained an open field “"Other [tools], please specify...” which was not filled in
by any of the 42 respondents whose answers have been taken in consideration for this
analysis.

Note to Q7: This question is not sufficiently clearly defined - It does not provide
definition of what does “an online virtual lab” means. As shaped the question suggests
own interpretation of the respondents and does not allow analysis of the results.
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Question no. 8:
8. What type of lab approach you prefer?
yes not sure no | |
Cook-book type laboratory activities |
(step-by step instructions) to
verify scientific facts. | 55,26 | 23,68 21,05
Inquiry-hased laboratory activities
{students decide how to conduct |
the activity, and have to explore J
in order to figure out how the
warld warks), | 72,50 |) 25,00 2,50 I
e 64,10 | 24,36 | 1154 6 20 10 8 80 mlu
not sure
yes % no %

- 72,50% of the teachers prefer Inquiry-based laboratory activities (students decide
how to conduct the activity, and have to explore in order to figure out how the world
works);

- 55.26% prefer Cook-book type laboratory activities (step-by step instructions) to
verify scientific fact

The overall result is over 100%, which means that some of the interviewed teachers
pointed both answers.

Question no. 9:
9. What do you think that the appropriate activities in a laboratory would be?

Q9 yes not sure no

Students should get involved with scientifically
a oriented guestions 87,50 12,50 0,00

Students should have (he provided with) the ability
to determine what data allows them to develop and
h evaluate scientific explanations. 75,00 25,00 0,00

Students should have (be provided with) the ability
to formulate their own explanations from the
C evidence they have obtained. 90,00 10,00 0,00

Students should have (he provided with] the ability
to expand upon their findings and relate those
d findings to similar situations. 97,50 2,50 0,00

Students should have (he provided with] the ability

to communicate their experimental findings to _

= others in class via written laboratory reports, 95,00 5,00 0,00

Students should be able to have accessta

experiments on-line which cannot be done ina
f |ahaoratary 95,00 2,50 2,50

Gen Total o025 ) 9,32 0,42

yes% | notsure | no%
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90.25% of all interviewed teachers think that all of the subjects pointed in that question

are appropriate activities in a laboratory.
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Question no. 10:
10. If you were to create your own laboratory, the students should be able to:

Qio yes not sure no
a Make ohservations | 100,00 ) 0,00 0,00 | | | | | | | | | :
: = : : 5

b Pose guestions 97,56 2,44 0,00 | | | | | | | | |

1
[ Have access to an e-Ubrary (other sources of information 97,56 0,00 za4 [ | | | | | | | | |
d Plan investigations 92,68 4,88 2,44 p | | | | | | | | | Hyes

Reviewing what is already known in light of experimental H || mnotsuwe

3 evidence, 90,24 9,76 000 | | | | | | | | | Ono
f Use (virtual) tools to gather, analyze and interpret data 92,68 7,32 0,00 | | | | | | | | |

]
h Propose answers, explanations, and predictions 97,56 2,44 0,00 r | | | | | | | | |
i Communicate the results 95,12 2,44 2,44 b | | | | | | | | |

1
j ldentify assumptions 92,68 4,88 2,44 | | | | | | | | | :
k Use critical and |ogical thinking ¢/ 100,00 | 0,00 0,00 | | | | | | | | | 1
| Consider alternative explanations 92,50 7,50 0,00 g 7 : 5 ]
Gen Tatal (:_’ 95,32 3,79 0,89 Mnm 20 2 4 o6 T 80 90 100
yes% | notsure% no %

100% of the teachers answer that the students should be able to Make observations and Use
critical and logical thinking.

The other scours are also very high — average 95.32%!
Question no. 11:

11. How well are you able to manage with using ICT tools for teaching
Science topics?

poor avarage good excellent

11. How well are you ahle to manage with using
ICT tools for teaching Science topics? 5,13 17,95 56,41 20,51

513%

20,51% / 17.95%

@ poor
B avarage

o good

56.41%

D excellent

Only 20.51% declare are excellent in managing ICT tools, but 56.41% declare they are
good in managing ICT tools.
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Note to Q11: This question is not sufficiently precisely defined and is shaped in a way
that suggests own interpretation of the respondents. What does using “ICT tools for
teaching Science topics” means for each respondent? Some teachers may understand
just using PPT... This assumption is partially supported also by the answers of the Q14

below.

Question no. 12:
12. To what extent do you implement ready-made ICT tools for teaching

Science topics?

never sometimes | often always

12. To what extent do you implement ready-made ICT tools for teaching
Science topics?

2,56 30,77 61,54 5,13

513% 2,56%

30,77%

O never
@ sometimes
61,54% 0O often

7 O alw ays

61.54% declare using ready-made ICT tools for teaching Science topics.

Note to Q12: The question failed to ask which are the sources for “ready-made ICT
tools for teaching Science topics”. Collecting this information would have been useful
as a contribution to the contents of the NTSE virtual repository.

Question no. 13:
13. What is the purpose of using Nano-tech experiments in your classroom by

the use of ICT?
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o
To let students understand the core aspects of the nano-technology 32,98
To provide students with nano-tech examples 24,47
To verify hypothesis, theories or models from nano-technology area 9,57
To raise the students' motivation far learning nano-technology 32,98

32.98% 2,98%

e

9 57 %

24 47%

The highest rates are for: To let students understand the core aspects of the nano-technology
and To raise the students’ motivation for learning nano-technology (each with 32.98%).
Seem strange that the motivation for learning nano-technologies is ranged higher than the
answer “to provide students with nano-tech examples” which would be the expected answer
for teachers in an average schools. Possible explanation for such results would be the
assumption that most of the respondents teach in specialized schools for which students
choosing a career in the field of sciences is more likely.
Question no. 14:

14. What kind(s) of ICT tools do you use for presenting Science/Nano-Tech
experiments in your lessons?

Q14 %

a PowerPoint Presentations 43,75
b Digital Images 13,75
c Yideo clips 22,50
d Virtual Experiments 20,00

20,00%

43,75%

@ PowerPoint Presentations
@ Digital Images

0 Video clips

0O Virtual Experiments

13,75%

43.75% declared they use PowerPoint Presentations. Unfortunately the formulation of the
question do not allow making a relevant conclusion whether this answer is an indication for the
type of the prevailing sources which are accessible to the respondents or for the level of their
ICT competences.
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The question contained an open field “"Other [ICT tools], please specify...” which was not filled
in by any of the 42 respondents whose answers have been taken in consideration for this
analysis. However, put after a relatively exhaustive enumeration, this question was addressing
the type of the ICT tools (supposedly) used by the respondents.

Note to Q14: It was necessary for those who pointed in their answer that they use
“virtual experiments” to have also sub question to identify the sources they use. This
information would have been useful as a contribution to the contents of the NTSE
virtual repository.

Question no. 15:

15. Evaluate (on a scale from 1 to 3) how important are ICT tools to you for
the purpose of promoting an inquiry based/creative learning environment in Science
teaching?

to
not at 1o some great
a1s all extent extent
ag a method to explain the "Inguiry Baged Science Education”
a cancept 5,41 20,73 64,86
h ag a way for better planning of an experiment 2,96 53,85 43,59
ag a channel for guiding students to explain scientific aspects
C and propose hypothesis for investigation 0,00 30,00 70,00
as a method to enhance creativity in teaching and lzaming
d process 0,00 12,50 | 87,50
Gen Total 1,02 31,41 66,67 |° (TN S D R I .

87.50% vote for ICT being a method to enhance creativity in teaching and learning process,
and 70% for it being a channel for guiding students to explain scientific aspects and propose
hypothesis for investigation.

It has to be mentioned that above 50% (average: 66.67%) of the respondents rated the
importance of the ICT tools for all aspects of the inquiry based/creative learning mentioned in
this question.

Question no. 16:
16. Evaluate (on a scale from 1 to 3) how do you consider collaboration* using
ICT for teaching Science/Nano-Tech topics?

to to
not at some great
Q16 all extent extent
a as a method to increase students' motivation 2,33 20,93 76,74
as a method to make learning content more
attractive (by using vitual environments and
] multimedia tools) 2,50 5,00 | 92,50
- not atal
C as a way to make students more emational 5,00 22,50 72,50 -
= @ to some extent
as a method to promote creativity based on
d collaborative work 0,00 20,00 80,00 m lo great extent
Gen o3l 2,43 17,18 80,37 0 0 20 30 40 30 60 70 80 90 100
to to
some great
not at extent extent
all % % "

*This question in its variant in Bulgarian language contained additional specification
“collaboration with your colleagues or other specialists through ICT"” which is important
to be taken in consideration when reading the data.
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The importance of collaboration using ICT is considered most effective as a method to make
learning content more attractive by 92,50% of the respondents. However, the information
added in the brackets puts a special emphasis on this answer, linking it with “using virtual
environments and multimedia tools”. This adds an ambivalent aspect on the results, as it is not
clear if the leading motivation of the respondents was to emphasize in general on the role of
the collaboration through ICT for making “learning content more attractive” or that they
consider “using virtual environments and multimedia tools” in particular as necessary element
of the collaboration.

It has to be mentioned that the use of ICT for collaboration is rated above 50% (average
80.37%) as important for teaching Science/Nano-Tech topics, incl. as a way to make students
more emotional.

Question no. 17:
17. Where do you find good examples of Science experiments, appropriate to
be presented in the classroom?

O From real life

7,79%

23,38% 36,36% B From Internet (WWW Space),

please specify some sources

O From educational CDs/DVDs,
please name some titles

32,47% O They are produced by myself,
please provide further details

It is important to underline that the highest score here — 36,36% received the suggestion from
real life, only then followed by the internet as a source for good examples.

We would suggest this result to be considered for verification of the respondents’ answers
concerning the use of ICT and the estimation of the role of the ICT tools.

With the view of Q17 it is also important to pay attention to the fact that none of the
respondents mentioned a particular web-based source or educational CD actually used in
his/her practice. The possible reasons for the lack of particular data about sources/ programs
could be:

a/ the fact that Q17 is the last one within a pretty long questionnaire and the respondents
were already too fatigued to go into details

or

b/ the lack of real implementation of ICT based tools in their practice.

However, we have no basis to support either of these two hypotheses.

General Notes

We should note that some of the questions in the questionnaire are not sufficiently clearly
defined and are shaped in a way that suggests own interpretation by the respondents,
resulting in a high percentage of subjectivity in the answers, because the question has not
been understood correctly. This had not allowed deeper specification of the data meaning and
more precise analysis of the answers.

Few questions in the questionnaire contain an open field (“please specify: ....”) and most of
these are added after fairly exhaustive enumeration (ref. Q6, Q7, Q14). As a consequence
none of the 42 respondents whose answers have been taken in consideration for this analysis
had mentioned any additional suggestion under these questions.
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Only one question (Q17) contains direct request for specification of web-based resources and
names of programs (educational CD/DVDs) used so far by the respondents and none of the
respondents gave details on these. Several opportunities for placing open fields for sharing
relevant information within other questions were missed, hence no data for constructive
interpretation the results from Q17 are available.

More open fields and encouragement for sharing data and personal experience would have
allowed also collecting useful information for the NTSE repository which will be part of the
virtual lab.

The very high scores in the answers to some questions which show massive support to most of
the enumerated statements raises doubts towards the relevance of asking such a question
which (seems) contains all answers in itself or trigger answers “by default” (ref. Q9, Q10).
Equally questionable is the contents of Q5 in which many of the suggestions are already
defined by the national curriculum for teaching sciences.

A disadvantage for the analysis of the data was also the fact that the questionnaire does not
provide data about socio-demographic and professional characteristics of respondents (e.g.
number of years in the profession; subject taught; school level/age of students; big city/ small
town; general school/ specialized school, etc., etc.) which limited the opportunities for more
precise analysis of the data.
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6.3 Evaluation Questionnaire for Prospective Teachers

Report on the Average Results gathered from the Evaluation
Questionnaire for Prospective Teachers in Turkey

Number of questioned prospective teachers: 67

Question no. 1:

How would you describe your knowledge about nanotechnology?

Results diagram is presented below:

| am proficient to teach
nanotechnology without any training
required

6,45

I have knowledge about some basic
concepts

35,05

| just know what it is but do not have
any further knowledge

44,12

1 only have heard the name of
nanotechnology

17,56

I have never heard about it

3,33

e

o

¥ T T = = L T~ T~ T~ T T
0 10 20 30 40 50 60 70 80 90 100

% 44,12 of the prospective teachers consider that they just know what it is but do not

have any further knowledge

basic concepts

% 35,05 of the prospective teachers thinks that they have knowledge about some

% 17,56 of the prospective teachers only have heard the name of nanotechnology

% 6,45 of the prospective teachers consider themselves as proficient to teach

nanotechnology without any training required.

Question no. 2:

% 3,33 of the prospective teachers have never heard about nanotechnology.

What do you think about teaching the emerging sciences (i.e nanotechnology) to

K12 students?

Results diagram is presented below:
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It should be a required course for 12
years

19,35

It should be a required course for
only high school

32,74

It should be a elective course for 12
years

19,73

It should be a elective course for
only high school

55,27

I do not thinkit should be thought at
the K12 level

4,95

-

10 20 30 40 50 60 70 80 90 100

e % 52,27 of the prospective teachers consider that the emerging sciences like
nanotechnology should be an elective course for only high school.

e % 32,74 of the prospective teachers consider that the emerging sciences like
nanotechnology should be a required course for only high school

e % 19,73 of the prospective teachers consider that the emerging sciences like
nanotechnology should be an elective course for 12 years

e % 19,35 of the prospective teachers consider that the emerging sciences like
nanotechnology should be a required course for 12 years.

e % 4,95 of the prospective teachers consider that the emerging sciences like
nanotechnology should be thought at the K12 level.

Question no. 3:

If nanotechnology is thought what should be the level for elementary school

students?

Results diagram is presented below:

It should be a complete training so
that during high school, students can
learnitina deeperlevel.

14,68

Only the basics of the technology
and some application fields should
be introduced

27,38

Only some visual simulations about
nanotechnology should be revealed
in the regular science course

20,97

The best is just to regulate some
field trips for the students to high
technology companies

29,68

Education of nanotechnology
should be only for selfinterested

|L__students bvusineavirtuallab

22,08

—
L
—
1
.

\ #~ ~ 7~ 1

D 10 20 30 40 50 60 70 80 90 100

e 929,68 of the prospective teachers believe that the best is just to regulate some
field trips for the students to high technology companies.

e 9% 27,38 of the prospective teachers believe that only the basics of the technology
and some application fields should be introduced.

e 9 22,08 of the prospective teachers believe that education of nanotechnology
should be only for self-interested students by using a virtual lab.

e 9% 20,97 of the prospective teachers believe that only some visual simulations
about nanotechnology should be revealed in the regular science course.
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e 9% 14,68 of the prospective teachers believe that it should be a complete training so
that during high school, students can learn it in a deeper level.

Question no. 4:

If nanotechnology is taught what should be the level for high school students?

Results diagram is presented below:

Itshould be a complete trainingso

that at the university level students 24,41

can master this technology

Only the basics of the technology

and some application fields should 31,68

be introduced

Only some visual simulations about

nanotechnology should be revealed 15,52

in the regular science course

The best is just to regulate some
field trips for the students to high

Education of nanotechnology

should be only for selfinterested 32,11

tudentsbvusingavirtuallab

¥

A e - . -
| % 5 “ e

v * < v v
10 20 30 40 50 60 70 80 90 100

% 32,11 of the prospective teachers consider that education of nanotechnology

should be only for self-interested students by using a virtual lab.

e 9% 31,68 of the prospective teachers consider that only the basics of the technology
and some application fields should be introduced.

e 9% 24,41 of the prospective teachers consider that it should be a complete training
so that at the university level students can master this technology.

e % 15,52 of the prospective teachers consider that only some visual simulations
about nanotechnology should be revealed in the regular science course.

e 9% 6,61 of the prospective teachers consider that the best is just to regulate some
field trips for the students to high technology companies.

Question no. 5:

If nanotechnology is taught to the science teachers what would be the level?

Results diagram is presented below:

It should be a complete theoretical
training so that teacher can answer
all the questions that may arise from

57,31

Only the basics of the technology
and some application fields should
be introduced

29,82

Only some visual simulations about
nanotechnology should be shown to
the teachers to give an idea about

18,33

It should be thought to all science
teachers by usinga virtual lab

3,33

The teachers need to be trained in
the professional laboratories of
nanotechnology for experimental

18,64

0 10 20 30 40 50 60 70 80 90 100
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% 57,31 of the prospective teachers believe that ilt should be a complete theoretical
training so that teacher can answer all the questions that may arise from the
students

% 29,82 of the prospective teachers believe that only the basics of the technology
and some application fields should be introduced

% 18,64 of the prospective teachers believe that the teachers need to be trained in
the professional laboratories of nanotechnology for experimental experience and
theoretical knowledge

% 18,33 of the prospective teachers believe that only some visual simulations
about nanotechnology should be shown to the teachers to give an idea about this
science.

% 3,33 of the prospective teachers believe that it should be thought to all science
teachers by using a virtual lab.

Question no. 6:

The most effective way to teach a scientific topic in general is:

Results diagram is presented below:

Formal lessons 3,23 11,45 53,92 26,45 43,33

Reading textbooks #SAY1/0! 8,17 39,09 42,94 38,33

Watching clips and documentaries #SAY1/0! 8,17 29,41 42,72 48,33

= Absol
Agree

Interactive computer based tools #SAY1/0! 3,28 21,76 57,17 28,33

e B Agree

Not St

Experiments #SAYI/0! 16,13 34,12 38,28 33,33

it

N Disagi

Less structured experiments 6,45 27,46 38,32 27,63 6,67 " a

—,<

1

0,00 20,00 40,00 60,00

1

% 48,33 of the prospective teachers absolutely agree that watching clips and
documentaries are the most effective way to teach a scientific topic.

% 43,33 of the prospective teachers absolutely agree that formal lessons is another
effective way.

% 38,33 of the prospective teachers absolutely agree that reading textbooks is the
most effective way to teach a scientific topic.

% 33,33 of the prospective teachers absolutely agree that experiments is the most
effective way to teach a scientific topic.

% 6,67 of the prospective teachers absolutely agree that less structured
experiments is the most effective way to teach a scientific topic.

Question no. 7:

Do you think the following tools are important for an online virtual lab?

55



RE , : e ==
& 3 NTSE - Nano Technology Science Education RN g

NANo

z i Education and Culture D
é.ﬁ Project No: 511787-LLP-1-2010-1-TR-KA3-KASMP  |ireiong Learming Prosramme.

Results diagram is presented below:

Texts #SAY1/0! 32,26 44,19 39,78 30,00 M_L
Images #SAY1/0! 18,28 38,24 52,69 21,67 E
— | .
Video #SAYI/0! 9,68 24,25 56,16 36,67
= Absolutely
Simulations #SAYI/0! 3,23 23,98 46,06 35,00 Disagree
- M Disagree |
Interactive simulations #SAYI/0! 6,45 30,72 49,35 26,67 L
Not Sure
Procedures tocarry out experiments | /o) 774 24,05 59,32 13,33 W Agree
with the students
M Absolutely
i I
Resource library #5AYI/0! 21,04 27,17 44,01 11,67 Agree
= 2 } J )

———————
0 10 20 30 40 50 60 70 80 90 100

e 9% 59,32 of the prospective teachers agree that procedures to carry out
experiments with the students are important for visual lab.

e 9% 56,16 of the prospective teachers agree that videos are important for an
online virtual lab.

e 9% 52,69 of the prospective teachers agree that images are important . for an
online virtual lab.

e 9% 49,35 of the prospective teachers agree that interactive simulations are
important for an online virtual lab.

Question no. 8:
Which type of lab approach do you think is better?

Results diagram is presented below:

Cook-book type laboratory activities

l Absolutely Disagfee

(step-by stepinstructions) toverify | #SAYI/0! 4,95 3391 55,02 11,67 -
scientific facts. | Ilsagr € |
Inquiry-based laboratory activities Not Sure

(students decide how to conductthe | 16,67 19,93 22,87 38,32 20,00
M Agree

activity, and have to explore in order | | | |
b ] ® Absolutely Agre:
¥ et L et
0 10 20 30 40 50 60 70 80 90 100

e 9 55,02 of the prospective teachers agree that cook book type laboratory activities
are better.

e 9% 20 of the prospective teachers absolutely agree that inquiry based laboratory
activities are better.

Question no. 9:
The regarding activities in a laboratory would be;
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Results diagram is presented below:

Students should be engaged by
scientifically oriented questions.

#SAYI/0!

14,68

35,95

49,82

13,33

Students should have (be provided)
the ability to determine what data
allows them to develop and

3,23

9,68

57,17

34,09

13,33

Students should have (be provided)
the ability to formulate their own
ions from the evidence they.

#SAYI/0!

38,28

50,65

26,67

Students should have (be provided)
the ability to expand upon their
findings and relate those findings to

#SAYI/0!

50,61

44,19

26,67

Students should be able to access to
the experiments on-line that cannot
be done in a laboratory.

3,23

38,46

51,65

20,00

Students should have (be provided)
the ability to communicate their

% 50 of the prospective teachers absolutely agree and another %51,76 agree that

26,20

51,76

50,00

olL

agree

ee

Surel

ee

italy |

10 20 30 40 S50 60 70 80 90 100

Students should have (be provided) the ability to communicate their experimental
findings to others in class via written laboratory reports.

% 51,65 of the prospective teachers agree that students should be able to access to

the experiments on-line that cannot be done in a laboratory.

% 50,65 of the prospective teachers agree that students should have (be provided)

the ability to formulate their own explanations from the evidence they have
obtained.

Question no.

10:

If you were to create your own laboratory, the students should be able to:

Results diagram is presented below:

Make observations. #SAYI/0! 6,45 51,61 73,98 20,00

Pose questions. #SAY1/0! 0,00 48,39 73,87 30,00

Have access to?ne-lera.ry(other #SAYI/0! 1,61 21,76 37,17 30,00

sources of information).

Plan investigations. #SAYI/0! 12,04 42,83 39,35 40,00

Re\./lewmgwhafls alreadv-known in 323 3,28 36,13 51,72 26,67
light of experimental evidence.

Use (vlrtual)t.ools to gather, analyze #sAYI/0! 1317 38,42 46,13 20,00

and interpret data.
Propose answers., e-xplanatlons,and #sAYI/0! 3,23 38,28 52,87 23,33
predictions.

Communicate the results. #SAYI/0! #SAY1/0! 29,30 67,13 40,00

Identify assumptions. #SAYI/0! 33,33 29,19 62,76 20,00

Use critical and logical thinking. #SAYI/0! #SAY1/0! 40,57 43,87 46,67

Consider alternative explanations. #SAYI/0! 16,67 45,09 59,03 30,00

| m Absolut.

solut

al

ree

sagree

sagree

ot Sure

y

aly |

Agree

observations.
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assumptions

Question no. 11

évﬁ g .
%73,87 of the prospective teachers agree that students should be able to pose

guestions.
% 67,13 of the prospective teachers agree that students should be able to

4 1
communicate the results.
% 62,76 of the prospective teachers agree that students should be able to identify
e 9% 59,03 of the prospective teachers agree that students should be able to consider
alternative explanations.
e 9% 52,87 of the prospective teachers agree that students should be able to propose
answers, explanations and predictions
% 51,72 of the prospective teachers agree that students should be able to reviewing

what is already known in light of experimental evidence

To what extent do you know to use ICT tools for teaching Science/Nano-Tech

topics?

Results diagram is presented below

poor

average

19,62
19,62

good

57,53
.

6,45

excellent

[ ]
science/nano topics.

Question no. 12

r'

10 20 30 40 50 60 70 80 90 100

% 57,53 of the prospective teachers are good in using the ICT tools for teaching

Which kind(s) of ICT tools do you intend to use for leading nano-tech experiments

in your future lessons?
Results diagram is presented below
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PowerPoint Presentations 68,85

Images 18,03

Video clips 32,38

Virtual Experiments 31,42 S e e L -
10 20 30 40 50 60 70 80 90 100

e 9% 68,85 of the prospective teachers intend to use power point presentations to
lead the nanotech activities.

Question no. 13:

Evaluate (on a scale from 1 to 5) how important are ICT tools for you when
considering their usefulness for teaching Science/Nano-Tech topics?

Results diagram is presented below:

2sa source of nspirationforyouasa| 4 . 2903 3207 3491 wsavifo! h
future teacher
= Never
as an effective learning environment | 6,56 15,45 46,27 33,91 #SAYI/0! = Slightly
L
i P Moderate
EBa e e S 10,00 27,63 29,64 54,09 #SAYI/0!
learning skills
| B Quite
el ooy ne S o 13,33 22,08 34,12 52,37 #SAYI/0!
understanding = Completely
U
/I IP N N N NP 1D S S N

0 10 20 30 40 50 60 70 80 90 100

e 9% 54,09 of the prospective teachers believe that ICT tools are quite important as a
method to improve students’ learning skills

e % 52,37 of the prospective teachers believe that ICT tools are quite important as a
way for improving students’ understanding.

Question no. 14:

Evaluate (on a scale from 1 to5) how important are ICT tools for you related to the
promoting of inquiry based/creative learning about Science/Nano-Tech topics?

Results diagram is presented below:
6,61 22,11 34,12 39,35 #SAYI/0! “ ‘

M Never
N 3,33 15,45 39,75 43,69 #SAYI/0! E = Slightly
experiment -
as a channel for guiding students to m | Moderate
explain scientific aspects and 3,33 26,63 39,57 49,03 #SAYI/0! .

as a method to explain the “Inquiry
Based Science Education” concept

as a way for better planning ofan

propose is for | | ‘ ® Quite
asa metffnd !cenhan?e creativity in 3,33 16,63 41,90 40,36 #SAYI/0! u ¥ Completely
teachingand learning process W

| e e
0 10 20 30 40 50 60 70 80 90 100

e 9% 49,03 of the prospective teachers believe that ICT tools are quite important as a
channel for guiding students to explain scientific aspects and propose hypothesis
for investigation
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e 9% 43,69 of the prospective teachers believe that ICT tools are quite important as a
way for better planning of an experiment

Question no. 15:

Evaluate (on a scale from 1 to 4) how do you consider collaboration using ICT for
teaching Science/Nano-Tech topics?

Results diagram is presented below:

as amethod to increase students”
motivation

B Never
3,33 13,26 26,38 42,58 50,00

as a method to make learning.
content more attractive (by using 6,67 4,95 31,86 40,39 66,67

virtual envi and | Moderate
as a method to promote creativity |
based on collaborative work

s v - ' v
_ 0 1020 30 0 %0 §p 70 89] %0 w0

u Slightl

asa way to make students more

§ " 6,61 13,17 32,69 47,53 #SAVI/0!
emotional (by connecting them)

B Quite

0,00 17,71 28,57 42,62 33,33 B Completely

‘1f _[

e 9% 66,67 of the prospective teachers consider collaboration using ICT for teaching
Science/Nano-Tech topics as a method to make learning content more attractive
(by using virtual environments and multimedia tools)

e 9% 50 of the prospective teachers consider collaboration using ICT for teaching
Science/Nano-Tech topics as a method to increase students’ motivation as well as
a way to make students more emotional (by connecting them).

Question no. 16:

From where do you find examples for the Nano-Tech experiments for your
preparation?

Results diagram is presented below:

From real life 48,52

From Internet (WWW Space), please

o 45,93
specify some sources:

From educational CDs/DVDs, please

! 22,59
name some titles:

They are produced by myself, please 222 e

provide further details: , 0 10 20 3040 50 60 70 80 90100

e 9% 48,52 of the prospective teachers find examples for the Nano-Tech experiments
for their preparation from real life.

e 9 45,93 of the prospective teachers find examples for the Nano-Tech experiments
for their preparation from internet.
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Report on the Results gathered from the Evaluation Questionnaire for
Prospective Teachers in Romania

Number of questioned prospective teachers: 31 — prospective teachers with advance
Sciences knowledge: Chemistry and Physics specializations (1st, 2nd and 3rd year of
study) — May/June 2011.

Questionnaire data processed by: Laura Monica GORGHIU and Gabriel GORGHIU
(Valahia University Targoviste, Romania) - June/July 2011.

Question no. 1:
¢ How would you describe your knowledge about Nanotechnology?

Results diagram is presented below:

%
I'am proficient toteach M | am proficient to teach
nanotechnology without anytraining 5.45 nanatechnaology without any
required trainingrequired
B | have knowledge about some
45,16 basicconcepts
W | just knowwhat it is but do
I just knowwhat it is but do not have 2903 not have any further
anyfurther knowledge knowledge
B | only have heard the name of
lanly have heardthe name of 1915 nanotechnology
nanotechnalagy W | have never heard about it
0.00 ! ! ! ! !
0 10 20 30 40 50 &0 YO 80 90 100

Tatal

%

—

e 45.16% of prospective teachers consider that they have knowledge about some basic
concepts.

e just 6.45% of prospective teachers consider that they are proficient to teach
nanotechnology without any training required.

Question no. 2:
e What do you think about teaching the emerging Sciences (i.e Nanotechnology) to K12
students?

Results diagram is presented below:
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It should be a required course for 12 10.38 M It should be a required
1L 5 coursefor 12 years
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should not be taught at K12 level.

Question no. 3:

Results diagram is presented below:
%

19.35
Onlythe basics ofthe technology
35.48

and some application fields should
‘ be introduced.
Only somewisual simulations about
nanotechnology should be revealed 12.90
inthe regularscience course
19.35

12.90

Education of nanotechnaology
should be only for selfinterested

studepts by ysineavirtuallah

thought at the K12 |evel

0

10 20 30 40 50 &0 70 B8O S0 100
%%

35.48% of prospective teachers consider that emerging Sciences (like Nanotechnology)

[ ]
should be a required course for high school students.
just 3.23% of prospective teachers consider that emerging Sciences (like Nanotechnology)

If Nanotechnology is taught, what should be the level for elementary school students?

B It should be a complete trainingsothat
duringhigh schoaol, students canlearnitina

5
deeperlevel.
B Onlythe basics ofthe technology and some
48  application fields should be introduced.
W Only some wisual simulations about
nanotechnology should be revealedinthe

90

regularscience course

35 B The bestis justtoregulate some fieldtrips
forthe students to high technology
companies
90 M Education of nanotechnology should be only
forselfinterested students by usinga virtual
' ! lab
30 40 ow | ow VI R TR A 1T

s

0

10

20

Tatal
35.48% of prospective teachers consider that only the basics of the Technology and some

application fields should be introduced for elementary school students.

12.90% of prospective teachers consider that only some visual simulations about

Nanotechnology should be revealed in the regular science course for elementary school students,
and also education of Nanotechnology should be only for self-interested elementary school

students by using a Virtual Lab.

Question no. 4:
e If Nanotechnology is taught, what should be the level for high school students?

Results diagram is presented below:
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school students) to high-tech companies.

Question no. 5:

If Nanotechnology is taught to the science teachers, what would be the level?

48.39% of prospective teachers consider that only the basics of the Technology and some

application fields should be introduced for high school students.
3.23% of prospective teachers consider that only some visual simulations about

Nanotechnology should be revealed in the regular science course for high school students, and
also they admit as a suitable channel to organise (on a regular basis) some field trips (for high

B It should be & complets thearatical
training so that teacher can answer all the

29 questions that may arise from the
students
B Only the basics of the technalogy and
some application fizlds should e
introduced

B Only some visual simulations about
nanotechnology should be shown bo the
teachers to give anidea about this

science
W It should be thought to all seiencse
teachers by using a virtual lab

The teachers need to be trained in the

professional labaratories of

nanotechnology far experimental
ow = Tuw

58

&0 o
%

50

[}
Results diagram is presented below:
%
It should be a complete theoretical
trainingsothat teachercan answer 61.29
allthe questions that may arise from
Onlythe basics ofthe technology
and some application fialds should 16.13
beintroduced
o0.00
It should be thought to all science 0.00
teachers by usinga wirtual lab '
The teachers needto betrainedin
22.58
0 10

Lab.

Question no. 6:

Results diagram is presented below:

20 30 40

the professional laboratories of
JL_nanotechnoloeyforexparimental
Total
61.29% of prospective teachers consider that it should be a complete theoretical training,

so that teacher can answer all the questions that may arise from the students.
No one of prospective teachers consider that only some visual simulations about

Nanotechnology should be shown to the teachers to give an idea about it, and also no one of
prospective teachers consider that it should be taught to all Science teachers just by using a Virtual

The most effective way to teach a scientific topic in general is...
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B Disagree
Watchingclips and documentaries 0.00 9.68 35.48 54.84
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0.00 323 41.94 54.84 B Agree
W strongly Agree
Experiments 0.00 16.13 29.03 54.84
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o 54.84% of prospective teachers strongly agree to watch video-clips and documentaries, to
use interactive computer based tools and to use experiments in the teaching process.

Question no. 7:
¢ Do you think the following tools are important for an on-line Virtual Lab?

Results diagram is presented below:

Texts 0.00 31.16 48.33 13.35
Images 0.00 3.23 58.06 3871
M Disagree
0.00 9.68 45.16 45.16
M Mot Really
Simulations 0.00 3.23 41.94 54.84
W Agree
Interactive simulations 0.00 6.45 35.48 58.06 W 5trongly Agree
Resource library 0.00 645 54.84 38.71

_ Tt
%

e 61.29% of prospective teachers strongly agree that clear procedures to carry out
experiments with students are important for an on-line Virtual Lab.

e also 58.06% and 54.84% of prospective teachers strongly agree that interactive simulations
and simulations are important for an on-line Virtual Lab
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Question no. 8:
¢ Which type of Lab approach do you think is better?

Results diagram is presented below:

Cook-booktype laboratory activities M Disagree
{step-by step instructions) to verify
scientific facts. M Not Really
W Agree

Wstrongly Agree
0 10 20 30 40 50 &0 70 80 90 100

e 51.61% of prospective teachers strongly agree that inquiry-based laboratory activities
(where students decide how to conduct the activity, and have to explore in order to figure out how
the world works) are the best approach for an on-line Virtual Lab.

e also 48.39% of prospective teachers strongly agree that cook-book type laboratory activities
(step-by step instructions - to verify scientific facts) represent a proper option for an on-line Virtual
Lab.

Question no. 9:
¢ What do you think that the regarding activities in a laboratory would be?

Results diagram is presented below:

Students should be engaged by 0.00 19.35 sa.52 16.12
scientifically oriented questions.

Students should have [be provided)
the abilityto detarmine what data 3.23 9.68 54.84 32.26

allows themto develop and B Disagree
0.00 3.23 54.84 41.%4
M Not Really

Students should have (be provided)

the abilityto expand upon their 0.00 6.45 45.16 48.39 W Agree
findings and relatethose findings to
Students should be able to access to .Str0ﬂE|YAErEE

the experiments an-line that cannat 3.23 6.45 3871 51.61
be doneinalaborato

0 10 20 30 40 50 60 70 (80 S0 100

e 51.61% of prospective teachers strongly agree that students should be able to access the
on-line experiments that cannot be done in a laboratory.

e also 48.39% of prospective teachers strongly agree that students should have (be provided)
the ability to expand upon their findings and relate those findings to similar situations.
Question no. 10:

e If you were to create your own laboratory, the students should be able to?
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Results diagram is presented below:

Make observations. 0.00 6.45 51.61 41.94
Pose questions. 0.00 0.00 48.39 51.61
Flan inwestigations. 0.00 16.13 45.16 38.71
iewi i i M Disagree
Reviewingwhat is already known in 322 323 48,39 2516 E
light of experimental evidence.
M Mot Really
0.00 59.68 41.94 48.39
W Agree
Propose answers, explanations, and
0.00 3.23 54.84 41.94
sz, M Strongly Agree
Communicatethe results. 0.00 0.00 41.94 58.06
0.00 0.00 48.39 51.61
Use critical and logical thinking. 0.00 0.00 48,39 51.61
Consider alternative explanations. 0.00 0.00 41.94 EE.06

10 20 30 40 50 &0 YO EO 90 100

o -

e 58.06% of prospective teachers strongly agree that students should be able to
communicate the experimental results and to consider alternative explanations.

e also 54.84% of prospective teachers strongly agree that students should be able to have
access to an e-library and to consult other sources of information.

Question no. 11:
e To what extent do you know to use ICT tools for teaching Science/Nano-Tech topics?

Results diagram is presented below:

%
22,58 53 M poor
average 22,58 58 M average

w4
[*1]
[Tx]

good 48.39 ¥ good

M excellent

o0 10 20 30 40 50 &0 0 80 90 100
%

e 48.39% of prospective teachers declare as good their skills and abilities on using ICT tools
for teaching Science/Nano-Tech topics.
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Which kind(s) of ICT tools do you intend to use for leading Nano-tech experiments in your

NANo %

Question no. 12:
[}
future lessons?

Results diagram is presented below:
M PowerPoint Presentations

%

FPowerPoint Fresentations 37.70 70
18.02 0 M Images

75 W Video clips

Images
_E
31
M Virtual Experiments
29,51 . ; ; ; ;
0 10 20 30 40 50 60 FJ0 80 S0 100
%

Virtual E<periments

37.70% of prospective teachers intend to use PowerPoint presentation for leading Nano-

[ ]
tech experiments in their future lessons.

e also 29.51% of prospective teachers intend to use Virtual Experiments for leading Nano-
tech experiments in their future lessons.

Question no. 13:

Evaluate (on a scale from 1 to 4) how important are ICT tools for you when considering
their usefulness for teaching Science/Nano-Tech topics

Results diagram is presented below:
M Not at all

W very little

W To some extent

54.84
B To great extent

as an effactive learningenvironment
32.16

0.00 12.90
70 B0 S0/ 100

30 40 50 60

asamethodtoimprove students’
learningskills

0| 10 20

58.06% of prospective teachers appreciate (in a great extent) that ICT tools represent a
source of inspiration for them as a future teacher and also a way for improving students’

[ ]
understanding, considering the relation between ICT tools and their usefulness for teaching

Science/Nano-Tech topics.

however, 54.84% of prospective teachers appreciate (in a great extent) that ICT tools
represent a method for improving students’ learning skills, considering the relation between ICT

[ ]
tools and their usefulness for teaching Science/Nano-Tech topics.
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Question no. 14:
e Evaluate (on a scale from 1 to 4) how important are ICT tools for you related to the
promoting of inquiry based/creative learning about Science/Nano-Tech topics

Results diagram is presented below:

thodt lainthe “| i
asame -u o exp EII'! e “Inquiry 323 9.68 25,03 58.06 M Mot at all
BasedScience Education” concept
for bett | i f
as awayfarbe fzrp anningofan 0.00 9.68 2358 8774 W Very little
experiment

_ 0.00 3.23 2871 58.06 W To some extent

as a methodto enhance creativity in

0.00 3.23 19.03 67.74
teachingand learningprocess W To great extent

%

e 67.74% of prospective teachers appreciate (in a great extent) that ICT tools represent a
way for better planning of an experiment and also a method to enhance creativity in teaching and
learning process, considering the importance of ICT tools to the promoting of inquiry
based/creative learning about Science/Nano-Tech topics.

e however, 58.06% of prospective teachers appreciate (in a great extent) that ICT tools
represent a method to explain the “Inquiry Based Science Education” concept and also a channel
for guiding students to explain scientific aspects and propose hypothesis for investigation,
considering the importance of ICT tools to the promoting of inquiry based/creative learning about
Science/Nano-Tech topics.

Question no. 15:
e Evaluate (on a scale from 1 to 4) how do you consider collaboration using ICT for teaching
Science/Nano-Tech topics

Results diagram is presented below:

f .
asamethndtulln:r.ease students 0.00 6.45 2581 §7.74 W Not at all
mativatian
i
W Very little
as awayto make students more ETo some
) i 3.23 9.68 3871 48.39
emotional by connectingthem) extent
asamethodto prumut.ecreativity 0.00 645 29.03 64,52 .TOtErft!i’t
based on collaborative work axten

_ I
%

e 67.74% of prospective teachers appreciate (in a great extent) that ICT tools represent a
method to increase students’ motivation, considering the role of ICT tools for teaching
Science/Nano-Tech topics.
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however, 64.52% of prospective teachers appreciate (in a great extent) that ICT tools
represent a method to make learning content more attractive (by using virtual environments and

NANo %

multimedia tools) and also a method to promote creativity based on collaborative work, considering

the role of ICT tools for teaching Science/Nano-Tech topics.

Question no. 16:

e From where do you find examples for the Nano-Tech experiments for your preparation?

Results diagram is presented below:

%
M From real life
18.89
89
M From Internet (WWW
From Internet
rn_e [N e e a4.44 44 Space), please specify some
specify some sources: sources:
i M From educational
Fram educational COs/ DV Ds, please 2444 a4 CDs/DVDs, please name
s name some titles: some titles:
M Theyare produced by
They are produced by myself, please 333 2 myself, please provide
provide further details: further details:
0 10 20 30 40 50 &0 70 80 90 100
%

44.44% of prospective teachers use examples for the Nano-Tech experiments (needed to
be presented in the classroom) collected / downloaded from Internet (WWW space) — the main

[ ]
accessed website is: http://nanoyou.eu/ (http://nanoyou.eu/en/virtual-lab.html).
just 2.22% of prospective teachers use examples for the Nano-Tech experiments (needed

[}
to be presented in the classroom) produced by themselves.
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