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Our goals

* pre-service and In-service courses for teachers,
school-leaders, university lecturers

 development of materials and methods to improve
digital and technological literacy (incl. 3D,
Scratch, Iinquiry learning)

 research on digital and technological literacy,
Inquiry skills and reflection (variety of learners,
Importance of teachers and methods,
characteristics of learning materials)
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Plan

 pedagogical approach

— Inquiry learning

— technology education and educational technology
« R&D

— Go-Lab

— ICT career choices

— Biodigi

— Quantum Spin-Off

— Ark of Inquiry

— Centre for Learning Innovation
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Inquiry learning

 defined in general as ‘an approach to learning that involves a
process of exploring the natural or material world, and that
leads to asking questions, making discoveries, and
rigorously testing those discoveries in the search for new
understanding’ (de Jong 2006) and more specifically

* as a process of discovering new relations, with an approach
where the learner formulates hypotheses and then tests them
by conducting experiments and/or making observations (see
Pedaste, Mieots, Leijen, Sarapuu 2012).
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Analysis

« 32 articles
« 109 different terms for inquiry phases

« 34 processes were sequenced and re-organized
Into 11 prospective phases

* these 11 were finally merged into five general
Inquiry phases along with a few sub-phases



1. Orientation, Introducing a topic, Theory 3. Leaming challenge, Anchor, Find my topic, Engage.
2. Observation, Providing exploration ORIENTATION Learner 1nvestlgates sc1ent1ﬁcallv oriented questions

4. Ask, Question, Ask(ing) questions, Developing a 6. Searching for information on the web, Analysing
question, Initial inquiry question, Generating a
scientific question, Sef up of inquiry 7. Needs assessment
question, Raising and revising .. Hypothesis 8. Predict, Making predictions,
question or hypothesis, Intent Generation Setting hypotheses, Hypothesize
5. Determining what needs to be known, Define problem, ideas, Bramstonmngh solutions,
Identifying the problem, Identification of question or questions Generate testable hypotheses
9. Plan my methods, Carrying out a plan, Experiment design, Develop action plan, Design 17. Analyse and represent my evidence, Assessing data,
studies, Designing experiments, Planning, Plan question, Design of an experiment to Analysis, Explain, Analyze, Find patterns, Evaluating and
address them [questions making sense of online information, Collectand interpret
. data, Learner gives priority to evidence in responding to
égﬁoEﬁlsu I%Ielgﬁtfvaag Planning P[Exploratmn questions, Analyse evidence, Analyzing data, Examination
s 7 and analysis of empirical data,
o ) INVESTIGATION Data . Analyzing these datato identify
11. Investigate, Observe, Observation Interpretation patterns and make
Observation, Collectmy evidence) Analysis inferences
duct observation, Explore, "2 ;
](E:‘ggloranon Initial observatio 16. Resea(rich Réco}:ll“dmg aéld ik P (D
7 ' Experimentation SLge g il L g L 19. Synthesizing, Generating a synthesis
%3 Eforlder A P Investigate, Investigation, Conduct 20. Data interpretation, Integrating different pieces of
d efs.cilurcesh 556551%%(]1 h iny eSTlEaTlOﬂ Experiment, information to answer the driving question, Model,
ata of their choice to address the question Experimentation, Implement plan, Learner formulates explanations from evidence
14. Sign system exploration 15. Create, Generate  Collect and analyse data, Collecting data 21. Transmediation
22. Refinement, Refine theory 23. Celebration 26. Offer solution, Generate theory, Model
24. Construction, Reasoning with models, Problem CONCLUSION

solving and developing a course/experiment

25. My conclusions, Finding relationships and drawing conclusions, Inference, Conclusion,
Devise explanations or mechanisms for the patterns, Report, Draw(ing) conclusions, Conclusion/
Evaluation, Learner connects explanations to scientific knowledge, Drawing inferences and

conclusions and justifying them, Drawing conclusions and making judgments based on them 27. Evaluating success, Evaluate, Evaluation, Evaluate
action, Evaluate i m%mrv Comparing new knowledge

28. Discuss, Debate, Share and discuss my inquiry, Discussing with others, Communicating to prior knowledge, Test the explanations
new understandings, Elaborate, Communicating results, Argument, Discussion and 29. Reflect, Reasoning with evidence about phenomenon,

presentation of new content, Reflection
Communication, Learner s e s 30. Predict the outcomes of new
communicates and justifies [Communlcatlon]—} DISCUSSION experiments, Prediction

explanation, Present inquiry o .
31. Decision 32. Preservation

‘ 33. Apply, Applying knowledge to new situations, Application and 34. New/further inquiries, Starting new
[Future oriented stages] expansion, Apply new knowledge to solve pracncapproblems questions to investigate
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Orientation

* The process of stimulating curiosity about a topic
and addressing a learning challenge through a
problem statement.
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Conceptualization

* The process of stating theory-based questions
and/or hypotheses.

« Questioning: The process of generating research
questions based on the stated problem.

« Hypothesis Generation: The process of generating
hypotheses regarding the stated problem.
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Investigation

* The process of planning exploration or
experimentation, collecting and analysing data
based on the experimental design or exploration.

« Exploration: The process of systematic and planned
data generation on the basis of a research question.

« Experimentation: The process of designing and
conducting an experiment in order to test a hypothesis.

« Data Interpretation: The process of making meaning
out of collected data and synthesizing new knowledge.
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Conclusion

« The process of drawing conclusions from the
data. Comparing inferences made based on data
with hypotheses or research questions.
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Discussion

* The process of representing findings by
communicating to others and controlling the
whole learning process by engaging in reflective
activities.

« Communication: The process of presenting outcomes
of an inquiry phase or of the whole inquiry cycle to
others and collecting feedback from them.

« Reflection: The process of describing, critiquing,
evaluating and discussing the whole inquiry process or
a specific phase.
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Technology education

» An approach to achieve technological literacy

« Technological literacy involves three types of
abilities: 1) to use technology, 11) to manage
technology, and 1i1) to understand technology.

 |In USA technological literacy is elaborated in the
standards or curricula through three dimensions: 1)
ability/use, 11) knowledge and understanding, Iii)
awareness, or appreciation of, the relationships
between technology, society and the environment.
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Educational technology

» facilitating e-learning, which is the learning and
Improving performance by creating, using and
managing appropriate technological processes and
resources

» trends: cloud based services, personal learning
environments, collaborative work, pedagogical
agents
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Go-Lab

« EC 7th Framework ICT project
— one of the biggest in education

» web-based learning environment

— physics, biology, chemistry through remote labs, virtual
labs and databases of these in using inquiry learning

— teachers, lab owners, students (age 10-18)

http://www.go-lab-project.eu/
http://www.golabz.eu/ &

LAB


http://www.go-lab-project.eu/
http://www.go-lab-project.eu/
http://www.go-lab-project.eu/
http://www.go-lab-project.eu/
http://www.go-lab-project.eu/
http://www.golabz.eu/

Shared proposition table

£ SimOuest - bewegine - tenparig rechtiijnige beweging

roposition Jonathan [ test | Marie-anne | test |
An objectwith a constant net force will have a constant speed Probably true [ i
If velocity equals zero, acceleration equals zero too False 2] False L
If the net force of an object doubles, the velocity of this object will also False O True Ll
Truth-value | Unknown L] 1 Iwant to test this proposition

Experiment ] Force & Mass

o

b e question/ goal
U Please, describe the goal of your experiment: the question you want to answer andior the
CB objects you want to produce.
(F () Hypothesis / anticipated results
4 Deseribe hypotheses that you want to test in your experiment andor the anticipated resuits.
5% Principle of the manipulation
Describe the rough descrigtion of your experiment. Speciy the quantities you want to
measure during the experiment.
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Examples of Go-Lab
Inquiry Learning Spaces

 Radioactivity — virtual lab

— Radiation and Cancer: Cure or Cause?
* Buoyancy — remote lab

— Buoyancy

« Hypathia — database
— Conservation of Momentum in particle collisions



http://graasp.epfl.ch/metawidget/1/014683d8d8664a5b95090e668eeb7fbe44aaf59a
http://graasp.epfl.ch/metawidget/1/014683d8d8664a5b95090e668eeb7fbe44aaf59a
http://graasp.epfl.ch/metawidget/1/3627dfbac25e209c3187098d0eeff1656fbf5277
http://graasp.epfl.ch/metawidget/1/686ebae1a2903e0dc2cc8861dad087bfdec12ff6
http://graasp.epfl.ch/metawidget/1/686ebae1a2903e0dc2cc8861dad087bfdec12ff6
http://graasp.epfl.ch/metawidget/1/686ebae1a2903e0dc2cc8861dad087bfdec12ff6
http://graasp.epfl.ch/metawidget/1/686ebae1a2903e0dc2cc8861dad087bfdec12ff6
http://graasp.epfl.ch/metawidget/1/686ebae1a2903e0dc2cc8861dad087bfdec12ff6
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ICT career choices http://ikt.ut.ee/

 to find interventions that should be applied in general
schools and higher education institutions to affect positively
students’ ICT-related attitudes, knowledge, and skills (that
are all needed to increase the number of citizens who relate
their professional career with ICT sector);

« therefore, this study focuses on analysing how effective
have been the interventions applied in the recent 10 years
In Estonian schools and are currently applied in the higher
education institutions where students study ICT.


http://ikt.ut.ee/
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Some results

» \What are the reasons why students want
to study ICT?

» \What are the reasons why ICT students start
working while studying?
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Methods

« September 2013
o 517 first year ICT students

 From 8 different curricula and 3 universities In
Estonia where ICT Is taught

* Questionnaire which contained multiple choice
and open ended questions

 |CT students perception
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The ‘breaking point’ that caused
Interest In ICT

Category
First computer, experience of doing something

Computer lessons 9%
Someone recommended, role model 9%
Everyday contact with ICT 7%
Computer games 6%
ICT field is important 5%
Interest came with time 5%
Interest in mathematics 4%
| like ICT 3%

Salary

Other 14%
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Probability of starting working
during studies

40%
35%
30%
25%
20%
15%
10% -
5% -
0% -

Ratio of students

0%—-19% 20%-39%  40%-59% 60%-79% 80%—100%
Probability
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Reasons to start working during studies

Reasons Percentage

Financial situation 42%
Work experience 28%
Suitable job 12%
Having enough time 9%
Other 6%

Will not start work
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» digital learning materials for biology course In
gymnasium (2nd course)

— energetics, development, human regulation
» focus on core knowledge and skills

» Scratch models, 3-D models, learning videos, audio
materials, presentations

» Next week: Tallinn week of the University of Tartu
LLeo Siiman: 3D technology in school context:
http://www.ut.ee/et/taiendusope/opetajate-paev



http://scratch.mit.edu/projects/16458164/
https://sisu.ut.ee/sites/default/files/bioloogia/files/7._rakkude_paljunemine_-_tark_raagib.mp3
https://sisu.ut.ee/sites/default/files/bioloogia/files/7._rakkude_paljunemine_-_tark_raagib.mp3
http://www.slideshare.net/biodigi/atpadp-energia-lekanne-ja-salvestamine
http://www.ut.ee/et/taiendusope/opetajate-paev
http://www.ut.ee/et/taiendusope/opetajate-paev
http://www.ut.ee/et/taiendusope/opetajate-paev
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Quantum Spin-Off

 will bring science teachers and their pupils in direct
contact with research and entrepreneurship in the
high-tech nano sector,

e Inspiring young people to choose for science and
technology careers

 teams of puplils, guided by their science teachers,
will be challenged to create a responsible and
soclally relevant valorisation of a scientific paper In
collaboration with researchers and entrepreneurs.

http://www.quantumspinoff.eu/


http://www.quantumspinoff.eu/
http://www.quantumspinoff.eu/
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Ark of | ngu I Iy http://ark.ut.ee

« EC 7th Framework project, 13 partners

 To raise youth awareness to Responsible Research
and Innovation (RRI) by

e providing young European citizens (7 to 18-year-olds)
with a pool of engaging inquiry activities to improve

 their inquiry skills, increase their awareness and
understanding of conducting ‘real’ science, and prepare
them

 to participate In different roles in the European research
and Innovation process



http://ark.ut.ee/
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Our targets in DoW

framework for identifying inquiry activities that promote
pupils’ awareness of RRI;

collect existing inquiry activities and environments from
various projects;

make these available through the Ark of Inquiry platform
for learners, and supporters (teachers, science and teacher
education students (100), and staff of universities and
science centres (50))

train at least 1 100 teachers to support pupils’ inquiry
activities

Implement the inquiry activities on a large-scale across a
European school network (23 000 students)
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Centre for Educational Innovation

* new life in old anatomicum

« for students, teaching and research staff, teachers
* new justified methods for innovative technologies
« opening: 22nd April 2 p.m.

P
L
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Thank you!

Leo Siiman, Mario Maeots, Heilo Altin, Kiilli Kori,

Urmas Heinaste, Carlos Manuel Pacheco Cortés,

Mirjam Burget, Kirsikka Kurg, Meelis Brikker jt
https://sisu.ut.ee/haridustehnoloogia

Margus Pedaste
margus.pedaste@ut.ee
www.ut.ee/pedaste/
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