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School Science Education: Why is it important?

o Science! education plays a critical role in societies’ competitiveness and
economic future.

o Science education is essential for students of all backgrounds, talents,
interests, and abilities. Understanding how Science is part of our daily lives
can give students a great foundation for success in life.

o All students need to cultivate competences that develop their scientific
literacy, namely: “the ability to engage with science-related issues, and with the
ideas of science, as a reflective citizen” (OECD, 2015)

o As aresult, Science Education is recognized as a top priority for school
education worldwide, and, thus, a key challenge for technology-supported
and technology-enabled school education innovations (Johnson et. al., 2012)

Johnson, L., Adams, S., Cummins, M., and Estrada, V. (2012). Technology Outlook for STEM+ Education 2012-2017: An NMC Horizon
Report Sector Analysis. Austin, Texas: The New Media Consortium.

OECD. (2013). PISA 2015 draft science framework

1Hereafter, when referring to Science at large, we mean natural Sciences (physics, biology, chemistry, astronomy, geology etc)
technology (including computer science) and mathematics also referred to as STEM (Science, Technology, Engineering and

Mathematics) inSpir]ﬁg SCIENCE
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School Science Education: The need for inquiry based

approaches

o Developing scientific literacy in compulsory school education requires
preparing students in four main strands, namely (Alberts, 2009):

o Toknow, use, and interpret scientific explanations of the natural world
o To generate and evaluate scientific evidence and explanations

o To understand the nature and development of scientific knowledge

o To participate productively in scientific practices and discourse

o Thus, there is a clear need for inquiry based approaches towards developing
students’ scientific literacy

o Inquiry is the process in which students are engaged in scientifically oriented
questions, perform active experimentation, formulate explanations from
evidence, evaluate their explanations in light of alternative explanations, and
communicate and justify their proposed explanations (National Research
Council, 2000)

Alberts, B. (2009). Redefining science education. Science, 323(5913), 437.

National Research Council. (2000). Inquiry and the national science education standards. A guide for teaching and learning.
Washington DC: National Academy Press NS Dlrj N g SCIENCE
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Inquiry-based Learning: Overview

o Several studies have demonstrated that Inquiry-based Learning:

o leads to better acquisition of domain (conceptual) knowledge
(Hwang et al., 2013)

o has a significant positive influence on students’ motivation
(Tuan et al. 2005)

o leads toincreased students’ engagement (Tsai et al., 2006)

o has a significant positive influence on students’ attitudes
towards science (Koksal & Berberoglu, 2014)

Hwang, G. J., Wu, P. H., Zhuang, Y. Y., & Huang, Y. M. (2013). Effects of the inquiry-based mobile learning model on the cognitive load
and learning achievement of students. Interactive Learning Environments, 21(4), 338-354.

Koksal, E. A., & Berberoglu, G. (2014). The Effect of Guided-Inquiry Instruction on 6th Grade Turkish Students' Achievement, Science
Process Skills, and Attitudes Toward Science. International Journal of Science Education, 36(1), 66-78.

Tsai, C. C., & Tuan, H. L. (2006). Investigating the inquiry-based instruction effects on the 8th graders’ perceptions about learning
environments in the physical science. In Hongkong: APERA Conference.

Tuan, H.L., Chin, C.C,, Tsai, C.C., & Cheng, S.F. (2005). Investigating the effectiveness of inquiry instruction of different learning styles
students. International Journal of Science and Mathematics Education, 3, 541-566. . -
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Inquiry-based Learning: Main Phases (1/2) -

o Inquiry-based learning is often organized into inquiry
phases that together form an inquiry cycle. However,
different variations on what is called the inquiry cycle
can be found throughout the literature (Pedaste et al.,
2015)

o A widely used inquiry learning model is the 5E Model,
which lists five inquiry phases: Engagement, Exploration,
Explanation, Elaboration, and Evaluation (Bybee et al.,
2006).

Pedaste, M., Mdeots, M., Siiman, L. A., de Jong, T, van Riesen, S. A., Kamp, E. T., Manoli, C., Zacharia, Z. & Tsourlidaki, E. (2015).
Phases of inquiry-based learning: Definitions and the inquiry cycle. Educational Research Review, 14, 47-61.

Bybee, R. W., Taylor, J. A., Gardner, A., Van Scotter, P., Powell, J. C., Westbrook, A., & Landes, N. (2006). The BSCS 5E instructional
model: Origins and effectiveness. Colorado Springs, CO: BSCS.

Bell, T., Urhahne, D., Schanze, S., & Ploetzner, R. (2010). Collaborative inquiry learning: Models, tools, and challenges. International
Journal of Science Education, 32(3), 349-377. . _
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Inquiry-based Learning: Main Phases (2/2) -

o Inourwork, we have adapted the 5E Model by considering also the inquiry cycle
proposed by Bell et al. (2010). More specifically, the following inquiry phases has been
adopted:

o Orienting & Asking Questions: This phase involves the presentation of the
problem to be engaged with and aims to provoke curiosity.

o Hypothesis Generation & Design: The second phase involves the formulation of
initial hypotheses from the students based on their own reason and current
understanding of the matter at hand.

o Planning & Investigation: The third phase is related to the collection, analysis and
organization of the research/experimentation processes and the related
tools/resources that will facilitate these. This can be discovered by the students
or provided by the teacher.

o Analysis & Interpretation: During the fourth phase, the learners engage in
experimentations following the processes outlined in Phase 3 and utilizing the
tools/resources selected in the same Phase.

o Conclusion & Evaluation: The fifth phase includes reflective analysis of the
learners initial hypotheses based on the newly acquired knowledge and
experience. Moreover, it aims to assist learners in gaining a more holistic view of

the problem _
inSplring SCIENCE
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Inquiry-based Learning: Cultivation of Problem .

Solving Competence

o Several studies have also provided evidence that
Inquiry-based Learning (Raes et al., 2012; Prince &
Felder, 2006):

o promotes self-regulated learning and meta-cognition

o develops the cognitive process that cultivates
problem solving (PS) competence

o Thus, to be able to measure (among others) the
effectiveness of inquiry-based learning, assessment of
students’ problem-solving competences is needed

Raes, A., Schellens, T., De Wever, B., & Vanderhoven, E. (2012). Scaffolding information problem solving in web-based collaborative
inquiry learning. Computers & Education, 59(1), 82-94.

Prince, M. J., & Felder, R. M. (2006). Inductive teaching and learning methods: Definitions, comparisons, and research bases. Journal
of Engineering Education, 95(2), 123-138 iﬂS p| ri N g SCIENCE
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Problem Solving Competence: Why is it

important?

o Problem solving competence is a central objective for most compulsory education
(K12) curricula and a critical competence for both professional career readiness and
effective citizenship (Greiff et al., 2014).

o Problem solving competence is: “an individual’s capacity to engage in cognitive
processing to understand and resolve problem situations where a method of solution
is not immediately obvious. It includes the willingness to engage with such situations
in order to achieve one’s potential as a constructive and reflective citizen” (OECD,
2013)

o The acquisition of high levels of problem solving competence provides students the
capacity to think critically and creatively in solving complex real-life problems (Lesh
& Zawojewski, 2007)

o Yet, both developing and assessing problem solving competence as part of School
Education remains an open challenge

Greiff, S., Wiistenberg, S., Csapd, B., Demetriou, A., Hautamdki, J., Graesser, A. C., & Martin, R. (2014). Domain-general problem
solving skills and education in the 21st century. Educational Research Review, 13, 74-83.

Lesh, R. and J.S. Zawojewski (2007), “Problem solving and modeling”, in F. Lester (ed.), The Handbook of Research on Mathematics
Teaching and Learning (2nd ed.), National Council of Teachers of Mathematics, Reston, Virginia, and Information Age Publishing,
Charlotte, North Carolina (joint publication), pp. 763-804.

Organization for Economic Co-operation and Development (OECD) (2013). PISA 2012 assessment and analytical framework:
mathematics, reading, science, problem solving and financial literacy. | nS o) Irij N g SCIENCE
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Assessing Problem Solving Competence:

The PISA 2012 Problem Solving Framework (PSF) (1/3)

o A widely accepted framework for assessing individual students’ problem solving
competence at large scale is PISA 2012 Problem Solving Framework (PSF), which has
been developed by the Organization for Economic Co-operation and Development

(OECD) to address the need for cross-nationally comparable evidence for student
performance on problem solving

o It defines four (4) different steps for solving a complex problem namely (OECD,
2013):

1. Exploring and understanding the problem:

o exploring the problem situation (observing, interacting, searching for information and
limitations)

o understanding the given information and the information discovered while interacting with
the problem situation.

2. Representing and formulating the problem:

o  select relevant information, mentally organize and integrate with relevant prior knowledge.

o shifting between representations or formulating hypotheses by identifying the relevant
factors

Organization for Economic Co-operation and Development (OECD) (2013). PISA 2012 assessment and analytical framework:
mathematics, reading, science, problem solving and financial literacy. i N S D Iri N g SCIENCE
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Assessing Problem Solving Competence:

The PISA 2012 Problem Solving Framework (PSF) (2/3)

3. Planning and executing the strategy for solving
the problem

o clarifying the overall goal and setting sub-goals

o devising a plan or strategy to reach the goal state. After that, in
the executing phase, the plan will be carried out.

4. Monitoring and reflecting the solution

o monitor the progress towards reaching the goal at each stage
including checking intermediate and final results, detecting
unexpected events

o reflect on solutions from different perspectives and critically
evaluate assumptions and alternative solutions.

inSpiring SCIENCE
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Assessing Problem Solving Competence:

The PISA 2012 Problem Solving Framework (PSF) (3/3)

o The range of problem solving assessment tasks included in the PISA
2012 PSF allows for describing six levels of problem solving

proficiency that can be grouped into three main categories, namely
(OECD, 2014):

o High Performers (Level 6 and Level 5) - students at this category can:

o develop complete, coherent mental models of different situations

o can find an answer through target exploration and a methodical execution of

multi-step plans

o Moderate Performers (Level 4 and Level 3) - students at this category
can:

o control moderately complex devices, but not always efficiently

o handle multiple conditions or inter-related features by controlling the variables

o Low Performers (Level 2 and Level 1) - student at this category can:
o answer if a single, specific constrain has to be taken into account
o partially describe the behavior of a simple, everyday topic.

OECD (2014). PISA 2012 Results: Creative Problem Solving: Students' Skills in Tackling Real-Life Problems (Volume V). PISA, OECD
Publishing
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Assessing Problem Solving Competence:

Incorporating PISA 2012 PSF in Inquiry Cycle

o How the cognitive
process of
problem solving
can be assessed in
the different
phases of the
Inquiry Cycle??

Step 2: Representing
and formulating

Assessment Tasks:

- concerning the
exploration of
correlations and
dependencies

- concerning a precise
description of the focused
problem

Step 4: Monitoring
and Reflecting

Assessment Tasks:

- about application or
transfer of the tasks

- about possible sources of
experimental errors

- about enhancement of
experimental setting

Inquiry Phases

Orienting &
Asking Questions

Hypothesis
Generation &
Design

Planning &
Investigation

Analysis &
Interpretation

Conclusion &

Evaluation

Step 1: Exploring
and Understanding

Assessment Tasks:

- dealing with the
representation of the
problem

- about relevant
information to
understand the problem

- dealing with different
levels of understanding of
content knowledge

Step 3: Planning
and Executing

Assessment Tasks:

- concerning the correct
strategies of
experimentation

- concerning strategies of
variable control

- concerning strategies of
data analysis
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The Need for Tools to Support the Assessment of Problem

Solving Competences through Inquiry-based Learning

o PISA 2012 problem solving competence assessment
is summative (one-off assessment) and
disconnected from the school practice.

o There is lack of evidence to connect students’
performance on problem solving competence to the
specific design considerations of lesson plans and
their teaching and learning activities.

o This shortcoming can hinder science teachers’
capacity to reflect on and accordingly adapt their
lesson plans towards enhancing students’
performance on problem solving competence.

inSpiring SCIENCE
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The Need for Tools to Support the Assessment of Problem

Solving Competences through Inquiry-based Learning

o Thus, we need tools to support teachers to:

= Author technology-enhanced science education
lessons that follow the inquiry cycle (as proposed in
slide #10) and by incorporating appropriate (PISA 2012
PSF compatible) assessment tasks (as proposed in
slide #16)

= Deliver technology-enhanced science education
lessons with their students to collect assessment data
(PISA 2012 PSF compatible) and monitor their
students’ problem solving competences, as well as
reflect on and accordingly adapt their lesson plans for
future delivery

inSpiring SCIENCE
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Part B: The Inspiring Science
Education Tools
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The Inspiring Science Education Project

o Funded by European Commission's

CIP-ICT Policy Support Programme R TE
o 40 Months Project (started on inSpiring 1 E oweases. | o
1/4/2013, ends on 31/7/2016) JCIENBE

o Expected to engage 5.000 schools,

10.000 teachers and 50.000 Inspiring Science Education

students P NI P Y e
o It has developed the technical Particinatel

infrastructure for designing and &

delivering technology enhanced Igﬁ

science lessons:

Latest news

o following the inquiry cycle (as
presented in slide #10)

o incorporating the PISA 2012
PSF embedded in the various
phases of the inquiry cycle (as
presented in slide #16)

inSpiring SCIENCE
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The ISE Portal: Overview

o The ISE Authoring and Delivery
Tool have been developed and
integrated to the ISE Portal
(http://portal.opendiscoveryspac inSpiring

.'_Panagio!is Zervas o Logout

e . e u iS e ) RESOURCES DIGITAL TOOLS REPOSITORY COMMUNITIES SCHOOLS PEOPLE ACADEMIES
o A web-based infrastructure for — - iS, ™ ISE

@InspiringScienc

European School Teachers for [— e
having access to: e

o awide number of Digital
Educational Resources from a

— Electi tic Specti - Wednesday, 22 April 2015
federated network of 17.00 UK /9800 cr ey, <2 Apr
still have ti The Inspiring Science Education project has designed a series of online training sessions to tell a cohesive
re p oS it o) ri es story about how the universe formed,.. o
o aset of digital tools for science COMMUNITIES PEOPLE RESOURCES
education from an appropriately
. . Find out more ¥ ¥ ¥
designed repository of tools Abtout
. .. o8 4461 193754
o Onllne teachers’ Communltles TEACHER COMMUNITIES CONNECTED TEACHERS TOTAL RESOURCES AVAILABLE

and accompanying community
tools such as forums, wikis and
blogs

o Join here:

http://portal.opendiscoveryspace.eufi _ :
se inSplring SCIENCE
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About Us //

English
Nederlands
Francais

® [ ogout Deutsch
EAANVIKG
Italiano

AboutUs // English E°Pafol

BLArapckm

Portuguese
Home | The Inspiring Science Education Tools: Webinars | Community Resources
D L e e L e N ]

L] Search educational resources of the Community © Create new educational resources in the Community

Select Type of Resource Select Tool

Step 1 ©) Educational Object ! ] Step 2 @ 1SE Authoring Tool Step 3 Create Ne -
@ | esson Plan o @ UDLnet Inventory —Ar\
) Educational Scenario L]

3. Press “Create New”

Community URL: http://portal.opendiscoveryspace.eu/community/inspiring-science-
education-tools-webinars-829029

inSpiring SCIENCE
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The ISE Authoring Tool: Design Considerations (A-DCs)

o A-DCt: Teachers should be able to develop technology-enhanced science education lessons
following the inquiry cycle (as presented in slide #10).

o A-DC2: Each phase of the inquiry cycle includes a set of inquiry activities. Each inquiry
activity should include:

o A-DC2.1: Digital educational resources of any type (text, images, videos)

o A-DC2.2:External digital educational resources stored in the ISE Portal

o A-DC2.3: External digital educational tools stored in the ISE Tools Repository

o A-DC2.4: Guidelines/notes for the teacher to implement the inquiry activity

o A-DC2.5: Assessment tasks to assess students’ knowledge and provide feedback

o A-DC3: Teachers should be able to add at the end of each inquiry phase appropriately
designed assessment tasks, so as the cognitive process of problem solving to be assessed
(as presented in slide #16)

o A-DC4: Teachers should be able to store with educational metadata their technology-
enhanced science education lessons to the ISE Portal, so as to be searchable from other
teachers

o A-DCs: Teachers should be able to clone and adapt technology-enhanced science education
lessons developed by other teachers. This means that teachers should be able to both copy
an existing technology-enhanced science education lesson developed by another teacher
(clone) and based on this, incorporate potential changes for addressing their needs (adapt)

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC1 -

Develop an Inquiry lesson

My Last edited Lesson

___—Foucault's pendulum

Inquiry Lesson Title

Orienting & Asking Questions Hypothesis Generation & Design Planning & Investigati

+ Add Sub-activity

Provoke Curiosity [ offline

The process of inguiry can be focused on answering a question, but also on other goals, such as investigating a controversial dile]

Analysis & Interpretation

Conclusion & Evaluation

Inquiry Phases following the
inquiry cycle presented in
slide #10

* classroom discussion and suppert it. for example, with

* narratives,

* videos, or Guidelines for authoring the
Wi inquiry activities

The students can take notes, ask questions, and discuss the contents.

MaparnpeiaTe TIC TapakaTw skdves. Ti Kova Exouy;

INUEiwos TV ardvinor oou oTn TPWTN amd Tig spwThong Tou Ba Bpag oTo TEAog Tng ohidag.

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC2.1 - Develop an

Inquiry Activity - Add Educational Resources

DRIXDEBEGE «~»|% | | Hdes®|M=EQ Qs

| Font o | Size Mormal " ";: il e ”li ) K
The . : — ey = % Rich Text Editor

.BfusanxEArEFﬂizzz

Maparnpsiore Ti¢ Tapakarw skaveg. T1 Kowd oy,

t

V|deo You can embed your videcs LZ YouTube Video URL
g:_w https://mww.youtube.com/watch?v=-PhjAensty

YouTube Video Preview

Enpeiwas Ty amdvrnan oou otn T

A£C TWPO PE TPOOOYNA TO TAPAKATW BivTED:

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC2.2 - Develop an Inquiry

Activity — Add External Educational Resources

Search ODS

You can search for educational resources in QDS repository.
@ solar % Search term(s) Search 8

Solar technology for everyone. An interview with Rainer Hoefer, CEO of the Sonnenkraft GmbH, Regensburg

Date2015-02-03

Description: oai:oaicat.iconda.org:2008081004737 solar energy installation use of solar energy Solar energy solar heat collector collector
Photovoltaics solar collector possibility of application interview View resource Rainer Hoefer Monday, January 1, 2007- 01:00 Educational

Object MACE Yes text Preview the educational
resource

Need to catch up on PV monj
yield and returns @ B

“Regular

anual or automated- protect against loss of

Insert the link of the external
educational resource to the
inquiry activity

Description: oai:oaicat.iconda.org: 2008091002159 use of solar energy 5olar energy solar heat collector collector solar energy installation
upkeep supervision Photovoltaics solar collector usage of regenerative energy View resource Ina Roepcke Tuesday, January 1, 2008- 01:00

Educational Object MACE Yes text

Date2015-02-03

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC2.3 - Develop an

Inquiry Activity — Add External Educational Tools

Search for e-Learning Tools

You can search for e-Learning tools in the ISE tools repository.

,(.

% Search term(s) Search ©

Language Inquiry Cycle Phase Supported Tool Type Mobile Devices
Greek v Orienting & Asking Questions v Any v Any v
Big Ideas of Science Subject Domain Age Group(s)
% 3. Changing the movemnent of an object requires a net % Environmental education ® Any
force to be acting on it.
% Physics

Add the external tool to the
HY.PAT.LA. @ inquiry activity

Description: H

aims to show students how real high energy physic research is done. It provides the students with real data and an

environme sely resembles what actual researchers use, to give them the opportunity to conduct their own analysis and "discover”

Preview the eLearning Tool

an

tool for data collected by the ATLAS experiment of the LHC at CERN. Its goal is to allow high school
plexity of the hadron - hadron interactions through the graphical representation of ATLAS event

data and interact with them in order to study different aspects of the fundamental building blocks of nature.

Analysis Tool

First Previous 1 Next Last

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC2.4 - Develop an

Inquiry Activity - Add Teacher Notes/Guidelines

DRI(XDEE G|« » % Wes @ M

Q %

S

Foot  +|| Sie || Nomal(.. =| = += “F E 9

BIUSL x¥ A [

Y! Rich Text Editor

General links with videos, documentation and interactive tools for the eclipse

"NASA
hitp://eclipse.gsfcnasa.gov/solar.html

Gzeneral info:
hitp://en.wikipedia.org/wiki/Solar_eclipse

ideo explaining the effect of the moon orbit's tit in the eclipse
hitps://www.youtube.com/watch?v=E1B3RLA1ATS

% Rich Text Area

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC2.4 - Develop an

Inquiry Activity - Add Knowledge Assessment Tasks

Formative assessment question

1.What is the shape of earth’s and moon's orbit?

% Question area

Possible answer 1

Student feedback for answer 1

Both circular .
o % Possible Answers

Possible answer 2

Both elliptical

@

Possible answer 3

Earth elliptical and moon circular

Possible answer 4

Earth circular and mocn elliptical

Student feedback for answer 2

You can type the feedback here...

Student feedback for answer 3

You can type the feedback here...

Student feedback for answer 4

You can type the feedback here...

u can type the feedback here...

ﬁ

Feedback to be presented
per answer selected

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC3 - Assess -

Problem Solving Process

PISA Assessment: Exploring and Understanding

Question: 1

Encourage your students to describe the observed phenomenon. They should also pay attention to ancillary conditions.

Ti kowd Exouv 0 TTRPATTAVE EIKOVES ! Question area

o At the end of each
inquiry phase, two
questions are
added to assess — — ,

Eiyvouv o ’sg KIVIOEIG TTOU w¢ TTapatnpnrés aviiAapfavopaoTe Tny avrioT
the problem T —
solving process

Possible answer 1 for the | High performer E

Possible Answers

Possible answer 2 for the | Moderate performer Connection with PISA 2012
Proficiency Levels of

Agopolv dheg Tepodikd gawdpeva. .
o o TP PR Problem Solving Framework

Possible answer 3 for the | Low performer E

Deiyvouy koo o duo kKukhikn kivrjom oupaviuy owparwy.
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The ISE Authoring Tool: Implementing A-DC4 - Store -

Lesson to the ISE Portal - Add Metadata

Ir.S;:;uIr]l’“l.;]

o General Info 2 Educational Context 3 Educational objective(s) 4 Subject Domain 5 Additional Information

S

o Step 1: General Steps of the wizard
General Info
Info

Title* Foucault's pendulum

o Step 2: Educational

Short Description* Students will observe the movement of Foucault's pendulum

C O n t e Xt in order to witness the Earth's rotation.

o Step 3: Educational
O bj e Ct ive S Provide short description

Keyword(s)
o Ste p 4: Su b] ect Provide Keyword(s) Metadata Fields

D O m a i n Language* ™ Greek

Provide language

O Ste p 5 : Ad d itio n a I License Level * Public, Allowing adaptations
| nfo rm a t i O n Provide License Level

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC4 - Store -

Lesson to the ISE Portal — Publish Lesson

Foucault's pendulum &% 2 Ee @ d

Date Created: 16/12/2014 - 15:53
Short description: Students will observe the ovement or Foucault’s pendulum in order to witness the Earth's rotation.

Current status: Draft

Access rights: Public, Allowing adaptations

Home | ISE Authoring Tool Webinar | Community Resources

o Search educational resources of the Community 2 Create new educational resources in the Community

Search by title: Type: Community:

Q | -Any- E| - Any - E‘

Age range(s): 12-14, 14-16, 16-18

Search Clear

Hide Filters =~

Sort by: Most Recent E|

1- 3 out of 3 resources

Energy and Electricity

Mon, 03/02/2015 - 15:32

Repository: ISE | ISE Authoring Tool Webinar
Contributor:

The script is designed to introduce students to the skills of argumentation, dialogue and constructive confrontation. In addition there is an effort to

strengthen the skills of initiative, to troubleshoot a problem, development and implementation of ideas, culture and creative writing of spoken and...

Foucault's pendulu Inquiry Lesson at ISE Portal
Fri, 03/13/2015 - 16:34 .
Community

Repository: ISE | ISE Authoring
Contributor: Panagiotis Zervas

Students will observe the movement of Foucault?s pendulum in order to witness the Earth?s rotation.

inSpiring SCIENCE
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The ISE Authoring Tool: Implementing A-DC5 - Search Lessons ..
from other Teachers - Clone and Adapt

summary Page - Digging Into Comets
eate, Edit Search inSpiring

@

( LeSSOﬂ Metadata in$ [:".‘ ri ﬂ.g Q My Last edited Lesson
= Edit Lesson Met

Titl o Genera Generation of Hypotheses or preliminary explanations O offline
Itlie

General Info

Together with students’ prior knowledge and the notes they have taken, the structure of the question/problem/goal forms the basis for formulating hypotheses, which can be considered as supposed relat

Eratosthenes Experiment_

o Learners build up hypotheses based on question or problem
Date Created T o Learners can be supported by classmates, software or the teacher
e « If questions are open-ended hypotheses can 't be tested but their plausibility can be scientifically justified
Date Created: 27/02/2015 - 18:24 q o a ¥ ‘y b
The hypotheses can be written down as well to test them afterwards.

Short description: O pafnTég € Short Description  General Info

AohouBnTag TIg iBees TIoU GUITTITRHE TIGRATI Vi, HTIOREITE VG TRQTENETE pid péBoBo I va HETPNBE! N TepIGEREIG TG YiiG:

Current status: Delivered ! . .
Ag Boupe TG T6 'kave o EpatooBévng!
Age range(s): 2-10, 10-12 \i Adapt Lesson’s Inquiry Phases

Current status
Access rights: Public, Allowing .

Author : TUTTTTE: Author
Origi“al Author : m Original Author How simple ideas lead to scientifi s - Adam Savage

Keyword(s)

Language

License Level

Continue )

inSpiring SCIENCE
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The ISE Delivery Tool: Design Considerations (D-DCs)

o D-DCi: Teachers and Students should be able to access the ISE Delivery Tool through unique web
links produced by the ISE Authoring Tool for each lesson to be delivered

o D-DC2: Students should be able to enroll (considering data privacy issues) in science education
lessons and execute the different phases in a fixed order, or “lockstep’ fashion. The lockstep
procedure means that students will not able to answer again the problem solving questions at the
end of any inquiry phase when moved to the next one (OECD, 2013).

o D-DC3: Students should be to see at the end of the lesson, data about their performance, as well
as how their performance is compared with the overall class performance.

o D-DC4: Teachers should be able to enroll in science education lessons along with their students
and they should be able to see an augmented view of the lesson including: (a) notes/guidelines
about how to execute specific inquiry activities and (b) the correct answers to problem solving
and knowledge questions

o D-DCs: Teachers should be able to monitor (a) the students enrolled in their science education
lessons (DC5.1), (b) students’ performance on problem solving competence assessment (DC5.2),
(c) students’ performance on knowledge assessment (DC5.3) and (d) students’ time spent per
inquiry phase (DC5.4)
D-DC6: Teachers should be able to pause and re-start a lesson at a later time

D-DC7: Teachers and students should be able to access a science education lesson with different
devices (desktop or mobile devices) (DC7.1) and personalize the interface according to their
accessibility preferences (DC7.2)
Organization for Economic Co-operation and Development (OECD) (2013). PISA 2012 assessment and analytical framework:
mathematics, reading, science, problem solving and financial literacy. i n S pl ri N g SCIENCE
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The ISE Delivery Tool: Implementing D-DC1 -

How to Access the ISE Delivery Tool? - 1/2

2 Press “Deliver Lesson”

Foucault's pendulum % + B = ® G W I

Date Created: 16/12/2014 - 15:53

Short description: Students will cbserve the movement of Foucault’s pendulum in order to witness the Earth's rotation.

Current status: Final
Access rights: Public, Allowing adaptations
Age range(s): 12-14, 14-16, 16-18

inSpPIring

Delivered Lessons and SCeNarios escher and dass inks

Showing 1to 5 of 17 entries

Created Date 4 Teacher Class
12/16/14 5:28:10 PM Teacher Link Class Link
http://tools.inspiringscience.eu/delivery/lesson/index?id=33cdf366& http://tools.inspiringscience.eu/delivery/lesson
t=t&username=pzervas&email=pzervas@iti.gr Jindex?id=7b673614&t=5
Link for the Teacher Link for the Students

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC1 -

How to Access the ISE Delivery Tool?- 2/2

S, s
WELCOME e

to another amazing lesson!

WELCOME
to another amazing lesson!
TITLE OF LESSON |
FOUCAULT S PENDULUM TITLE OFLESSON |
Students will observe the movement of Foucault’s pendulum in FO UCA ULT S P E N D ULU H
order to witness the Earth's rotation.
4 Students will observe the movement of Foucault’s pendulum in

order to witness the Earth’s rotation.

’ ENTER YOUR NICKNAHE
ENTER YOUR NICKNAME
ENTER YOUR EMAIL

ENTER PASSPHRASE

-
|

Teacher Login Page
Student Login Page

inSpiring SCIENCE

education



The ISE Delivery Tool: Implementing D-DC2 -

Student Enrolment and Execution

ASSESSHENT ,:f" PYOMIZEIL GBCJHGJEIA

7 FOUCAULT S PENDULUM

Concrusion & EvaLuaTion

—

S)

Inquiry Phases

‘9 AKOYZTE TO MNMEPIEXOMENO

Proveoka Crrineityu
MAAsEe pia TTeployr Kal BE0s To EKKpEPEC O Kivnor. Ti TapdtnpEic? ATTavinos g BAon Tn TTaparfipnor] oou Tnv TTpWTn EpWTNon OTo TEAOG TG

il oshdac.
I Mapat
N . o Knowledge assessment
H mapartpnar cou oQEiAETalr OTO YEYOVOS OTI— .
question
To ekKpepPEC AMoyw adpaveItic TTEPICTPEPETOI PE DICIPOPETIKA ToUTnTa ae axéon pe .
Empzalein xivnen me I'mg m xivnon tov sxipepoic;
& ° H 'n repiaTp&@eTal EViL TO EKKPEPES OYI.
Zaoto. H nepiotpoet) e I'mg Ssv emmpedlst T «ivion Tov sxkpepone
Feedback presented to
Ndyw ¢ Kiviong Tng Mg alAdCe To PETpo TNG OUVIOTWO S TNG BapUtnToc TToU eTTNPEGCE T Kivn the student when
he/she replies
Anod T efoptatorm Sovapm ™ Popdmras néve ot I'n; Empedlet auto m wivion tov sxkpspois;
H mrepiaTpo@r Mg Mg avaykdlel To eKKpePES vd TTEPIOTPOPEI TTWG TNV onvTiBeT KaTelBuvan.
Znueiw

Empzdlein kivnen me I'ng m kivion tov sxkpepove;

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC2 - Student

Assessment of Problem Solving Competence

Finish the current section by answering some questions!

| Problem Solving o) AKOYZTE THN EPQTHZH

| Question

Ti Kové £Xouv 01 TTApATTavW EIKOVEC;

Aeiyvouv OAeg KIVI|OEIG TTOU WG TTOPOTNANTEG cvTIACUP avOUIOIOTE TNV cvTIOTPOMN KiVNaT oTTo GUTh TToU CUPBCivel TIpoyUomKa.

Answers assigned to
the different

] . ] . proficiency levels of
QAeiyvouv kKo ol Buo KUKNKR Kivion oupovitow cupdmwy.

PISA 2012 Problem
\l Solving Framework

Agopolv 6Aeg TTEpIOBIKA QaIVOPEVOL.

‘D AKOYZTE THN EPOTHEH

yé finished the current section

-

50 T HET ACTIVATY

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC3 -

Student Performance

Congratulatrons!

Correct answers for Yo M
knowledge assessment
questions

18:04 2 0.2
Average time spent for " . .

the each phase and for

the whole lesson AHCE DVERUVIEW

710 2255 5 .4

Comparison with class

performance BACK TO LESSON EXIT LESSOM

inSpiring SCIENCE
education



The ISE Delivery Tool: Implementing D-DC4 - Teacher

?STAR IN A Box

®

What is a star? Are

Open up Stellarium,
panel in the bottom |
the “a” key) and the

Use your mouse to ¢
spots in the simulati
left side of the scree

If you click on a star
(in light years) The |

Enrolment (Augmented View

tﬁFSEﬂNﬁ

Finish the current section by answering some questions!

How do stars vary as seen in the sky?

‘9 LISTEN QUESTION

[MODERATE] Stars come in a range of brightnesses and colours, with hotter sta
[LO\M’] oS

T =

[HIGH] Cooler stars appear redder than hotter stars, while the apparent brightng
Earth

Mapping of the answers to
the different proficiency
levels of PISA 2012 Problem
Solving Framework is
revealed to the Teacher

lell as its distance from

How can we measure the properties of stars?

[LOW] We can look at stars to see their brightness and colour

[MODERATE] The brightness and distance of a star tell us its intrinsic luminaosity, while its colour tells us how hot its surface is.

[HIGH] Only the luminosity and colour of stars are easily observable. Other properties depend on theoretical models of stars.

means a brighter star. Try searching for the three bright stars in the "summer friangle™- Vega, Deneb and Altair. They are roughly the same
apparent brightness. How do their distances compare, and what does that tell you about the stars' intrinsic brightnesses.

Stellarium is free software which can be downloaded from the Stellarium.org website. The latest version may not work on some older
computers, so if the display doesn't work try downloading version 12.4. If you have problems, please contact your National Coordinator.

o) LISTEN QUESTION

Teacher Notes to execute
the Inquiry Activity

inSpiring SCIENCE

education



The ISE Delivery Tool: Implementing D-DC5.1 -

Students’ Monitoring - 1/4

MaSSESSHENT ,:f‘ PYOMIZEIZ e BOHOEIA

PISA CLass ReaL TIHE STATISTICS PISA ASSESSHENT RESULTS FORHMATIVE ASSESSHENT RESULTS CLass AVERAGE TiHE PER PHasE

MUHBER OF STUBENTS PARTICIPATED IN THE LESSON: TH

REFRESH  EXPORT

Students enrolled and

NumBser oF STUBENTS AnswWERED AL PISA QuesTions: 1 .
answered problem solving

questions
STUDENT NAME LOW HMODERATE HIGH DETAILS
| IS~ 2 3 3
EXPLORING AND UNDERSTANDING Individual student answers 1 1 Q1 H Q2:H
REPRESENTING AND FORMULATING to the problem SOIVmg 1 0 Q1 H, Q2L
PLANNING AND EXECUTING QUQSﬁOﬂS 0 2 Q1 H Q2 H
HONITORING AND RERECTING 1 1 0 Q1 H Q2L
i — 1 2 5
S — 2 2 "
S e 2 1 5
ARG 2 2 g

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC5.2 -

Students’ Monitoring - 2/4

Levels of proficiency % of Students’ Answers
60 per proficiency levels

Moderate
50 Pisa, ref. Germany %-47.7 }
SUM PISA, Mean 2%: 452

Exploring & Understanding mDEte nce
235%

40 206 100
Moderate:29.4 %
wn High: 471 %
E 30
= g 75
”° é . .
[
5 5o
10 III B
0 5 25
Moderate
Partial Abilities =
resenting & Planning & Executing Monitoring & Reflecting
100 rmulating
+ [ Moderate [l High
g . . Highcharts.com
% Exploring & Understanding % Of StUdentS’ per
S Pisa, ref. Germany %:50.6 o o
= s B x— a79 proficiency level and
T 46.6 .
£ E, per Problem Solving
% of Students’ Step
achieved at highest
level per PrObl‘ém Exploring & Representing & Planning & Executing Monitoring & Reflecting
. Understandin Formulatin
Solving Step o "
I Pisa, ref. Germany % M Pisa, Mean % ISE, Mean % Class % o o inSplring SCIENCE
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The ISE Delivery Tool: Implementing D-DC5.3 -

Students’ Monitoring - 3/4

Crverall percentage ol sucoess/Tallures

= 8

Visualization of Per Question: Number of correct/wrong replies
students’ performance . e
at knowledge T el
assessment questions -

F
F

T TP T ] T [ pee—

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC5.4 -

Students’ Monitoring - 4/4

f‘.ﬂnssgssnm Q“ PYOMIZEIT 0 BOHOEIA

PISA Cuass ReaL TiMe StaTisTics PISA AssessHENT REsuLTS ForMATIVE ASSESSHENT RESULTS CLass AveraGe TiME Per Puase

NuMBER OF STUBENTS PARTICIPATED In THE LESson: TT

REFRESH  EXPORT

STupENT NaHE ORIENTING & HYPOTHESIS PLANNING & ANALYSIS & CONCLUSION & OVERALL
ASKING GENERATION & INVESTIGATION INTERPRETATION EVALUATION
QUESTIONS DESIGN
L] 0:28:38 0:24:3 0:13:14 0:14:5 0:0:3 1:20:3
) M — 0:26:2% 0:21:41 0:25:35 0-5:31 0-0-13 1114
Students’ time spent
. .
e 0:26:2 0:23:1 0:25:51 0:2:26 0:0:4 1:21:34
per inquiry phase

= 0:26:16 0:2%:30 0:25:2% 0:0:34 0:0:13 1:20:0

e 0:23:1 0:18:40 0:26:29 0:6:45 0:0:10 1:20:15

T 0:26-111 0324 0:45:45 0:042 0:0:10 12042

S — 0:9:31 0:18:33 0:26:1% 0:6:2% 0:0:4 1:0:52

el — 0:31:18 0:13:1 0:30:44 0:0:52 0:09 1:20:14

T 03121 0:-21:35 0-25:50 0112 0-0-29 120-2%

e 0:26:24 0:21:40 0:31:1 0:1:46 0:0:6 1213

—— 0:26:43 0:26:49 0:26:13 0:2:10 0:0:4 1221

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC6 -

Pause and Re-Start Lesson

SSHENT ,:fsmwcs OHELF'

0
ﬂFOUCAULT S PENDULUM
PLANNING & INVESTIGATION T TAT Conctusion & EvaLuaTion \:
S
ATTOOETEOUPE T TTEPICTEOQN TNC TTNC ENIEIOE TIC TOEEC 00U TIAPOKOTGY. ‘
To eKKpPENES TOU POUKW [ pan. zervas@gmail.com -
File Edit View Inset Format Tools Table Add-ons Help  Last edit was made on Febru ot
onoﬂm -
= o~ ~ T 0% - Normaltext - Arial ~ w -~ B 7 U A - More - - =

1 1 2 2 4 5 8 7

[

T BeAer va pag deigel To Bivreo; Mapatnpeic kdmoia 1IBiAiTEPN IBIOTNTA TWY EKKPEPLWIV;
Nuw¢ moTeosg 6T pwopsi va pag Pondros éva skkpepéc va amodeifoups T TepioTpo@l ™G NG

Nepigypos TwG MOTEGEIG 6T PITOPEiQ va XpIOIHOTOIGEIS TNV TTApaTTdve TPOTOPciWweT) yia va
amodeigeig TNV WEpIoTpoPi TG NG,
Néosg poipeg Mepipévalg va To Baig va £x1 TepIoTpagsi oF 24 wpsg;

Mou owsiieral n Biawood oto BaBud weoioToowic: Mimoosic va Swosic wa sEhivnon:

Finish the current section by answering some questions!
Finish the current section by answering some questions!

SHOW QUESTIONS \J, I

\ L0.oNN GO TO NEXT ACTIVITY

Teacher can pause alesson Teacher canre-start alesson
at the end of each inquiry from where the lesson was .
phase paused |nSp|riﬁg SCIENCE

education




The ISE Delivery Tool: Implementing D-DC7.1 -

Mobile Devices Compatibility

Subactivity (

)
Y

!

= |

Desktop Mode Mobile Device Mode
(responsive behavior — the navigation bar with
the inquiry phases is transferred to the left )

inSpiring SCIENCE
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The ISE Delivery Tool: Implementing D-DC7.2 -
Accessibility Features

m ASSESSHENT Q" SETTINGS e HELP

COLOUR & CONTRAST TEXT SIZE TEXT STYLE
DerauLT - - A A DerauLT -
wE SPACING CHANGE LANGUAGE
- [C] HAKE BUTTONS BIGGER
@ EneLisH
[T] HAKE LINKS BIGGER
CHAMGE THEME CHANGE PREVIEW HODE
ELEMENTARY - TeacHer

The teacher/student is able to change the
appearance from the top bar

inSpiring SCIENCE
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Thank you for your attention!!

inSpiring SCIENCE
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