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ICASE News

ICASERISE Workshop

From 7-11 November 2014, ICASE held a workshop in Guilin, P.R. China, in conjunction with the RISE
(Research In Science Education) Centre of Guangzi Normal University introducing the concept of new style
teaching modules to promote Scientific and Technolog ical Literacy guiding participants to develop their
own teaching materials based on SMILES Student Motivational, Inquiry-based Learning driving Education
through Science. For more information, see page 3.

PROFILES Conference

ICASE, as a member of the PROFILES(Professional Reflection -Oriented Focus on Inquiry-based Learning
and Education through Science) project consortium, participated inthe 2" and final PROFILES:onference,

held in Berlin, Germany on 23 -26 August 2014. The project has been extended for 6 months to ensure ICASE
can continue dissemination. For more information, see page 6.

ENGINEER Project

The 3-year ENGINEERbrEaking New Ground IN the SciencE Education Realm) project (2011 -2014) has now
successfully come to an end. ICASE was a member of the 10 European country consortium. Outcomes from
the project are described on page 8, along with additional efforts to further disseminate =~ ENGINEERProject

materials in Africa and Latin America on page 15.

Safety in Science Education

The ICASE Committee for Safety in Science Education is seeking a representative from each ICASE member
organization to serve on the committee. If you or someone you know would be interested in serving as your
organizationds representative, jrh@asatetyirstdutetorg c $ee pabee
16 for a conversation about safety considerations for food and drink in the science classroom/lab.

Science Education International dthe ICASE journal

This ICASE quarterly, open access, online journal, is now entering its 26" year. Volume 25 of the journal
included 2 special issues and articles from around the world in issues 3 and 4. For more details and
information about the journal including how to submit articles please see page 18 or visit the ICASE website
at www.icaseonline.net/seiweb .

ICASE Members Networking Around the World

From UNESCO conferences in Asia, to UIA Roundtables in Europe and hightlights fromone of the prestigious
Keynote Speakers at the ICASE WorldSTR013 Conference in Kuching, Malaysig ICASEnetworking occurs
around the world, see page 22 for more information.

ICASE and international conferences
ICASE membergarticipate in science education events around the world. See highlights from ASE on page
23 as well as information on future events, displays and presentations at NSTA, ISTA and IOSTEn page 24.

ICASE Executive Committee
The current ICASE Executive Committee is listed on page 27.
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THE ICASERISEWorkshop, Guilin, P.R.China

The main objective of the workshop was relatedto 60 Mot i vati on t hr ou glaseR
situations driving Student-centred Inquiry -based Science Education while recognising the need for
enhancing educat i oandis a devetopnent eohpas $CASE workshos promoting
Scientific and Technogical Literacy .

Under the auspices of the ICASE Science and Technology Education Centres Standing Committee,
chaired by Dr. Janchai Yingprayoon (front row; 4th from right) and the ICASE projects committee,
chaired by Dr. Jack Holbrook (front row; 4th from left), a4 -day workshop was held in conjuction with
the RISE (Research in Science Education) Centre in Guangzi Normal University under the leadership of
Prof. Luo Xingkai (front row; 3rd from right). Participants were from different regions of China and
Thailand.

The goals of the workshop were to:
() introduce a new philosophical approach to the teaching of science;
(b) interrelate science education and technology (engineering) edu cation and promote
interdisciplinary science;
(c) incorporate competence development and 21% century skills into classroom teaching; and
(d) create meaningful teaching materials based on a 3-stage model for dissemination throughout
the ICASE international network .
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THE ICASERISE Workshop, Guilin, P.R.China, cont.

Once the philosophical ideas had been introduced, participants, in groups, set about creating teaching
modules, based on 3 stages. The first important stage was an intrinsically motivational scenario (which

al so served as obtaining studentsd pbasedsciensecldaraimgc

which include s engineering planning and creating; and a third stage, consolidation of the science
learning, incorporated science in socio-scientific decision -making.

Introducing a challenge: How to get the ball Going faster deasier: Exploring mechanical advantage
out of th e tube without moving the tube? using gears

As the initial stage, participants made plans to create an interesting scenario, which was both relevant
and motivational for students (the grade level chosen was grades 7 -9). While the scenario could be
developed as a challenge, participants worked to make this relevant to students (thus trying to
overcome the problem of science teaching being not meaningful to the lives of students).

Amaj or rationale for the sc e prorknooledgeadated tothedseidntdic mi
conceptual topic to be taught (e.g. density and floating/sinking in the left -hand photo as well as levers,
pulleys and gears in the second photo above).

A key element introduced was a student -centred approach, especially related to scientific thinking
both with respect to conceptual learning and scien tific process skills. Where experimentation involved
new equipment, students were engaged in the challenge of engineering design and planning.

The ultimate target was that the science ideas gained could be interrelated with conce rns or issues in
society and resulting that science was seen as an important learning area for developing responsible
citizens and making viable career choices.

International Council of Associations for Science Education (ICASE)
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THE ICASERISE Workshop Guilin, P.R.China , cont.

Besides the focus on creating modules, part|C|pants also reflected on making the teaching mterestlng

Communication was seen as an important skill associated with the learning of science and this went
beyond the development of oral and written skills to also relate it to instructional technology , including
developing novel ways to present science ideas. Thanks go to Professor Luo Xingkai for agreeing to host
this workshop and to all those behind the scenes ensuring that this workshop a success. Special thanks
go to the gallent interpreters, without whom the workshop would have been a non -starter.

International Council of Associations for Science Education (ICASE)
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PROFILESProject Conference in Berlin

From 23-26 August 2014, the PROFILES project consortium team members and invited guests from
other European projects gathered in Berln, Germany , for the 2" and final conference for the PROFILES
project. The ICASE representatives involved included:

Dr. Jack Holbrook , serving as the leader of the steering committee, jointly handling PROFILES
dissemination, coordinating ICASE involvement and representing the legal entity for ICASE, and also
coordinating the involvement of a teacher group from Nantes, France (ICASEMICE);

Dr. Bulent Cavas, facilitating ICASE involvement in Turkey as well asrepresenting the Dokuz Eylul
University from Ismir, Turkey.

Dr. Declan Kennedy, facilitating ICASE involvement in Ireland as well as representing the UCG
University College, Cork Ireland; and

Dr. Miia Rannikmae, serving on the PROFILES stering committee as the leader for workpackage 2
(support and cooperation) and workpackage 4 (teaching environment or more expliciaty in the
development of teaching modules), as well as representing the University o f Tartu, Estonia.

Also participating under ICASE auspices were a group of teachers from Nantes, France. These teachers,
calling themselves ICASEMICE (Motivational Inquiry Science Education) experimented with PROFILES
ideas while teaching science to secondary studentsinal anguage other than
tongue. Usually this was undertaken in English and a published article describing this appeared in the
2" PROFILE®00k (see the PROFILES websitat www.profiles -proje ct.eu under dissemination).

Within the conference, Dr. Declan Kennedy conducted an ICASBUCC workshop on developments in
Ireland. The poster below illustrated materials  displayed and described challenges within the scenario.

International Council of Associations for Science Education (ICASE)
http://www.icaseonline.net
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PROFILESProject Conference in Berlin , cont.

Dr. Declan Kennedy provided an inspiring introduction to the workshop which was well -attended by
other consortium partners .

This workshop, strongly correlated to the PROFILES Project, led to a decision making activity, designed
to consolidate learning about design and technology, using mechanismsd gearing down, assembling
components, combining materials, renewable energy, measuring area, measuring distance, measuring
time, forces, friction, air resistance, pressure, scientific investigation, taking examples from everyday
life, and introducing friction, energy and power.
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ENGINEERING in Science Education

For the last 3 years ICASE has been involved as a member of the ENGINEER European project in whick
museum partners developed, piloted and involved teachers in using Engineer modules for primary
schools (grades 47). Besides the modules covering 4 lessons, the partners developed teacher guides
which can be viewed on the project website at www.engineer -project.eu .

Introducing Engineering into Science Education

The 3y ear EU prEaking &l@em Groond IN the Scienck Education Re al mé oper at e
2014. ICASE was a partner with other partners from Czech Republic, Belgium, France, Germany, Greece,

Israel, Italy, Netherlands, Sweden and the UK. The website illustrating the work of the project , contains
alldetailsincl udi ng the teacherds gui de.

Rationale

In a context, or science -in-society focus for science education, science is often inseparable from
technology. And whereas we usually think of technology as a useful product, science is extremely likely
to be behind the process involved in making this usef ul product. Today the teaching of science subjects
can be expected to interrelate with the technology.

An engineer is a person involved in the creative process of making a technological product. As it is a
creative process, engineering involves a number of process sub-components. Examples of these,
expressed in the European project ENGINEER $ee www.engineer -project.eu ) include:

Ask, Imagine, Plan, Create, Improve

1 The ask part is to identify (ask about) a problem that needs to be solved , thus providing a
challenge. The solution in this case involves c reating a technological product;

The imagine component is to put forward ideas (imagine ways) for solving the problem ;

The plan is to offer an idea, opinion or reason to develop a product that will solve the problem;
Create includes making the technological product; and

Improve involves evaluating the suitability of the product for solving the problem, noting that
factors unrelated to science may need to be considered , e.g. cost, environmental concerns.

=A = =8 =9

Evaluation conducted on incorporating engineering in science teaching, using inquiry -based pedagogic
methods within the ENGINEER project, have shown to have highly desirable impacts on students and
teachers, increasing student interest in science and engin eering. On the next page, 10 engineering
design challenge units are outlined, suited to European environments and developed within the
ENGINEER project using an Engineering Design Approach to the learning of science. Each unit focuses
on one engineering field and uses inexpensive materials for student -led design problem-solving.

International Council of Associations for Science Education (ICASE)
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ENGINEERING in Science Educationt.

The Engineering in science education challenges are:

1. Popular mechanics: Becoming a designer of machines

2. Suck it up: Designing a contraption that sucks up debris

3. Music to the ears: Designing and creating a sound generator

4. Huff and puff: Designing a device for measuring exhalation volume
5. Life support: Direct water flow to plants

6. High flyers: Building a glider with everyday materials

7. High and dry: Protecting objects on a floating platform

8. Frisky feet: Winter -proof a pair of shoes

9. Knee deep: Designing and constructing a water pond

10. A fine balance: Building a hanging sculpture

A short introduction to each challenge

1. Popular mechanics: Becoming a designer of machines

This unit is designed for 9 to 11 year old students and relates to the science curriculum on Mechanics
with a focus on transmission and transformation motion. Students discover mechanical devices
and conceive and create a mechanical toy (for younger students) or a calculating m achine (older
participants).

The teacher guide presents
1 the story to set the context
1 worksheets for students
1 the content of the activities

International Council of Associations for Science Education (ICASE)
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ENGINEERING in Science Educaftont.

2. Suck it up: Designing a contraption that sucks up debris

This unit is designed for 11 to 12 year old students. It relates to the science curriculum on Electricity
with a focus on electric circuits, motor s and batteries. Students discover how a hairdryer works

and then work with batteries, motors and fans to design and construct their own small vacuum cleaner.

3. Music to the Ears: Designing & Creating a Sound Generator
in the

This unitis designed for9to 11yearoldstudents. By parti ci pating
for a silent movie with your oan abaissougdaaddacosstics.n ¢
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ENGINEERING in Science Educattont.

4. Huff & Puff: Designing a device to measure Exhalation Volume
This unit is designed for 10 to 12 year old students and relates to the science curriculum for the
respiratory system and the concept of volume , as well as the biomedical engineering field.

By participat i ng in the challenge O6Ready Steady Bl ow
system, the concept of volume, principals of measurement, and different methods to measure volume.
They will experience the Engineering Design Process (EDP) by desigimg a biomedical instrument for
measuring the volume of air that can be expelled from their lungs after a deep inhalation (maximal
exhalation volume).

5. Life Support: Direct Water Flow to Plants

This unit is designed for 9 to 10 year old children and relates to t he science curriculum on plants with
a focus on the transport of water. Students undertake experiments to discover how plants transport
water from the ground to the top of the plant and how people use materials from plants to soak up
water . Finally students bui Id their own water -aquaduct system.

International Council of Associations for Science Education (ICASE)
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ENGINEERING in Science Educafiint.

6. High Flyers: Building a Glider with everyday materials

This unit is designed for 9 to 12 year old students. In this unit, students learn about flight and
aeronautical engineering. Over the course of four sessions they discover more about the properties
of materials, the forces involved in flight , as well as have the chance to build, test and evaluate their

own gliders.

How would you build a glider capable of carrying messages and gifts between children living in two
houses 3m apart? In this unit, students are challenged to find out the answer.

7. High and Dry: Protecting objects on a Floating Platform

This unit is designed for 9 to 11 year old students to encourage t ac k!l i ng t he chal
own floating platform6 | earn about floating an
observe and describe how different objects behave when placed in water.

Following the five steps of science investigation, they discover critical factors which determine
whether an object will sink or float. Finally, they apply the Engineering Designing Process in order to
design and build a floating platform.
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