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‘Every two days now we create as much
information as we did from the dawn of
civilization up until 2003...°

‘l spend most of my time assuming the
world is not ready for the technology
revolution that will be happening to them
soon...’

(Eric Schmidt, former CEO of Google)

Source: UC E



History of the Internet - Timeline
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Trends in Global IP Traffic by Device
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Source: Cisco VNI Global IP Traffic Forecast, 2014-2019 [cited 5.6.2016 ]
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Exponential Growth of New Compou
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How to be an Effective Teacher
in the Information Age

Rodin's Thinker



How to be an Effective Teacher
in the Information Age

MADropolitan Museum of Art's
“The Texter’
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Existing Good Practices of the Use
of ICT in Learning Science

Molecular modelling

Pri projektnem uénem delu boste razvili svoj izdelek. KakSen izdelek
za izbrano temo bi najraje izdelali?

8 responses recorded

chchchch

Kemijske novice - tematski éasopis 5 8%

oooooooooooo

Blog o izbrani vsebini.

Interactive

izbrani vsebini.

€.g. Response system for
- educators GoSoapBox

m-learning



Existing Good Practices of the Use
of ICT in Learning Sc1ence
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Existing Good Practices of the Use
of ICT in Learning Science
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Existing Good Practices of the Use

of ICT in Learning Science

Interactive Spectrum Viewer,

virtual

Experimental work in a
laboratory

\lirtual Conferences

Virtual sci-mix on ACS Island

Learning in virtual reality e.g. “Second life”




Existing Good Practices of the Use

of ICT in Learning Science
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Social media and mentoring (ICT-group)
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What the Research Says About
Efficient Learning by the Use of ICT?

PeOple learn best when (Tamis-LeMonda, Kuchirko, Song, 2014; Hi
2015).

» they are actively involved (‘minds-on’),

» engaged with the learning materials and undist
by peripheral elements,

» have meaningful experiences that relate to thei

» socially interact with others in high-quality ways
around new material,

» within a context that provides a clear learning



Model of the Process of Design and
Evaluation of Students’ Activity

Effectiveness
level 2

A Teacher’s objectives (what the

» students are intended to learn)
—» B Design features of task/details of
context (what students have to do)
Effectiveness
level 1 l
—»

C What the students actually do

Y

P

D What the students actually learn

(Abrahams and Millar, 2008)




What the Research Says About
Pitfalls to avoid when Learning with
the Use of ICT?

Students using laptops in taking notes :

» are not mind-on task during lectures (ay & Lauricella, 2
Kraushaar & Novak, 2010; Skolnick & Puzo, 2008; Sovern, 2013),

» show decreased academic performance (eried, 2008;
GraceMartin & Gay, 2001; Kraushaar & Novak, 2010),

» are less satisfied with their education than their

peers who do not use laptops in class wurst, smarkola &
Gaffney, 2008).




The Use of Emerging Research Devices
to Study Learning with the Use of ICT

EyeTracker heat Map (Ferk Savec, Sveticic, Slapnicar, Devetak, 2016)
(average fixation time on particular areas of interest)

‘modele razli¢nih organskih spojin. Kateri model pbn;Zarja
10la?

Slika prika:
molekulo al

gl = -'QP <y
tc ) o T ~0 -g
O “GH

Model 1 Moel 3 Mochl 4

Area of Total Fixation Total Fixation Total Fixation Total Fixation Total Fixation
interest Duration - Duration - Duration - Model | Duration - Model 4 Duration -

Model 1 [s] Model 2 [s] 3 [s] [s] Legend [s]

Particular

particles, 2.88 4.13 3.01 2.1
legend

All particles,
e 12.27



Teachers are the Key for the Efficient
Integration of ICT in Learning

» Teachers’ professional development is the key

for successful integration of ICT at school level

(Ertmer & Ottenbreit-Leftwich, 2010; Clarks & Hollingsworth, 2002; Pernaa &
Aksela, 2009),

» Teachers’ participation in subject-specific
ICT training increased ICT integration in the
classroom (Voogt, 2010; Rogers & Twidle, 2014) .




Technological Pedagogical Content
Knowledge (TPCK)

» Based on Shulmans’ (1986) concept of Pedagogice
Content Knowledge (PCK), Mishra & Koehler (200
introduced a concept of Technological Pedagogica
Content Knowledge (TPCK).

» TPCK is the overlap of several domains of knowledge

» Technological knowledge (TK) is continuously
changing knowledge about how to use various
software and hardware.

» Pedagogical knowledge (PK) is knowledge of a
processes of teaching and learning

» Content knowledge (CK) is knowledge of a
subject matter.




Technological Pedagogical Content
Knowledge (TPCK)

TPCK is dynamic, integrative and transformative
knowledge of technology, pedagogy and the conten
a subject matter needed for pedagogically meaning
integration of ICT in teaching (Mishra & Kohler, 2006; Koehler et al.,
Rogers & Twidle, 2014).

/ > Technological . \
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Conceptual Framework for Context

The changes in teachers’ TPCK are a function of
(Porras-Hernandez and Salinas-Amescua, 2013; Rosenberg & Koehler, 2015).
» Micro Factors at the classroom level (or learning e
» Meso Factors at the school level (or community lev

» Macro Factors at the societal level
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TPCK Research

Research areas (Voogt, Fisser, Roblin, Tondeur & Braak, 2012).
» Development of the TPCK concept (general)

» Development of the TPCK concept (subject
specific)

» Views on technological knowledge
TPCK and teachers’ beliefs

» Measuring (student-)teachers’ TPCK

» Strategies for developing (student-) teachers’ TPC




TPCK and Teachers' Beliefs

» Teachers who were competent using ICT in the
personal life were more confident using ICT
in the classroom (prestridge, 2012).

» Teachers who use more technology are more co
and confident using it but also more open to ne
and more likely to use ICT in the classroom succes
(Paraskeva & Angeli, 2008; Prestridge, 2012).

» Becoming familiar with technologies teachers’ posi
attitudes toward ICT may be developed, followed k&
the increased ICT integration in the classroom (fezi, 2




Teachers' Self-Confidence and Compu

Ski llS (Helppolainen & Aksela, 2015)

Chemistry Other teachers

teachers (N88) (Ni02)

Mean  S.D. Mean  S.D.
I can select appropriate software to use in my teaching 3.83 1.116 3.63 1.116
I can use PowerPoint in my class 4.57 1.087 4.25 1.087
I can design technology-enhanced learning activities for my students 3.30 1.305 3.31 1.305
I can use email to communicate with my students 4.47 1.083 4.24 1.083
I can teach my students to select appropriate software to use in their
projects 3.31 1.245 3-40 1.245
I can teach my students how to make their own web pages 1.92 1.602 2.54 1.602
I can use the Internet in my lessons to meet certain learning goals 3.98 0.994 4.04 0.994
The computer can help students understand concepts more easily 3.77 0.8g2 3.76 0.802
{egﬁi%mformhle with the idea of the computer as a tool in teaching and 4.40 0.781 4.30 0.806
The use of computers in teaching and learning stresses me out 2.65 1.263 2.83 1.203
If something goes wrong [ will not know how to fix it 2.55 1.016 2.66 1.121
The idea of using a computer in teaching and learning makes me skeptical  2.01 1.000 2.12 1.163
The use of the computer as a learning tool excites me 3.03 0.920 3.83 0.945
The use of computers in teaching and learning scares me 1.81 1.049 1.91 1.045
The computer is a valuable tool for teachers 4.68 0.468 4.44 0.791
The computer will change the way I teach 4.09 0.737 3.97 0.789
I can do what the computer can do equally as well 2.59 0.905 2.81 0.887
11Thsg computer is not conducive to student learning because it is not easy to 216 0829  2.09 0.801

The computer helps students understand concepts in more effective ways 3.31 0.939 3.23 0.900
The computer helps students learn because it allows them to express their

thinking in better and different ways 3.34  0.908 3.21 0.958
The computer helps teachers to teach in more effective ways 3.7% 0.991 3.60 0.047
E‘Ehc?] ::1?;111);:3:; Eﬂt conducive to good teaching because it creates 2.61 1108 261 0.087

Scale: 1 “Completely disagree”, 2 “Disagree”, 3 “Neutral”, 4 “Agree”, 5 “Completely agree “.(Papanastasiou &
Angeli, 2008)




Teachers' Attitudes towards Compute

(Helppolainen & Aksela, 2015)

Chemistry Other teachers
teachers (N88) (N102)

Mean S.D. Mean S.D.
ICT increases the ways of teaching and learning 0.90 0.305 0.88 0.353
ICT helps learners to find new information 0.80 0.483 0.75 0.501
ICT makes lesson diverse 0.88 0.333 0.78 0.480
ICT increases motivation 0.45 0.642 0.40 0.601
ICT supports independent learning 0.40 0.653 0.45 0.591
ICT enhances subject learning 0.26 0.652 0.28 0.723
ICT supports collaboration 0.25 0.682 0.20 0.690
ICT makes working faster 0.19 0.771 0.15 0.837
ICT makes learners work harder -0.09 0.721 0.03 0.710
ICT disturbs in pupils’ concentration -0.06 0.684 -0.15 0.737

Scale: 1 "Agree", -1 "Disagree", 0 "Neither". (Wikan & Molster, 2011)




Teachers' Evaluation of Areas for whi
Support iS NeedEd (Helppolainen & Aksela, 2015)

Chemistry Other teachers

teachers (N88) (N1o2)

Mean S.D. Mean S.D.
Lack of appropriate software/materials 3.53 1.164 3.45 1.256
Lack of appropriate course content and instructional
programs 3.51 1.135 3.56 1.157
Lack of basic knowledge/skills for ICTs 2.58 1.354 2.71 1.383
Lack of basic knowledge/skills for ICT integration 3.05 1.268 2.97 1.164
Lack of in-service training 3.44 1.276 3.37 1.242
Lack of hardware 3.05 1.231 3.59 1.381
Lack of technical support 3.55 1.240 3.45 1.347
Lack of time 4.14 1.008 3.89 1.052
Lack of appropriate administrative support 2.81 1.240 2.91 1.336

Scale: 1 “Completely disagree”, 2 “Disagree”, 3 “Neutral”, 4 “Agree”, 5 “Completely agree “. (Goktas et
al., 2009)




‘The only thing that is cons

is change’
(Heraclitus, 535 BCE - 475 BCE)

Kiitos!
vesna.ferk@pef.uni-lj.si




