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BACKGROUND OF THE PROJECT

® EU-report on science education for responsible citizenship
and the Paris declaration recommend teaching all students
for our better future

= in Georgia, the Philippines, and Bosnia and Herzegovina, a
large number of young people do not meet basic
requirements in science.

® in international assessments of science performance in
which all three countries scored very low.

WHAT WE HAVE IN COMMON?

= one great challenge for science education in Georgia, Bosnia and
Herzegovina, and the Philippines are the countries’ plurality of
languages and cultures.

= while the education system in Georgia, and Bosnia and Herzegovina,
underwent major changes after the fall of the Soviet Union and the
subsequent conflicts in power relations, colonialism has left its
imprint on the Philippine educational system.

= science education in all three countries takes place amidst political
and ethnic differences divides that translate into linguistic
heterogeneity and cultural diversity.
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= Georgia was severely affected by the great changes after the dissolution
of the Soviet Union and several armed conflicts took place in the
country.

=> A central goal for the Georgian government was to become an
independent state.

= Georgian as the official language in order to free the people from the
former linguistic and cultural repression.

= existing multitude of local languages as well as the country’s cultural

diversity (86,8 % Georgians, 6,3 % Azeris, 4,5 % Armenians and a considerable number
of smaller ethnic groups)

= not only is Georgian spoken but also Azerbaijani, Armenian, Russian and
other languages.

= ethnic and political conflicts

= in rural areas schools don't receive the same resources as urban schools
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THE PHILIPPINES

= linguistic heterogeneity is a central issue as a reflection of the cultural
diversity present in the Philippines with its more than |10 indigenous
groups.

= more than |70 languages are spoken as first languages due to the
multitude of regional dialects and languages.

= only two of these — English and Filipino — are officially recognized.

= on 2009, the Philippines changed their language policy. Since then,
schools are supposed to use regional languages as languages of
instruction. However, this is true only for the first three years of primary
school after which the education again takes place in English and Filipino,
and only 19 languages were selected as languages of instruction.

= most students still learn science in a foreign language, mostly in English.
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BOSNIA AND HERZEGOVINA

= education has been used as an instrument for fostering nationalist tendencies
after the fall of the Soviet Union and the Bosnian war.

= several educational systems exist alongside each other

= Bosniac Muslims, Serbian Orthodox Christians, and Croat Catholics living
in the same country learn different interpretations of historical events,
have a different religious education, and are taught in different languages,
which they speak now as well.

=> |t leads to exclusive and discriminatory practices in Bosnian schools,
in particular concerning ethnic minorities such as Roma children.
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CHALLENGES LIE ...

(1) in the super-diversity of languages, and

(2) the political and religious divides (especially present in
Bosnia and Herzegovina, and Georgia).
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WHAT IS NEEDED?

= pre- and in-service science teachers who can deal with cultural and linguistic
diversity in their science classes

teaching and learning materials which are (i) language sensitive, (ii) language
supportive and (jii) cultural sensitive in their nature

WHO IS TAKING THE CHALLENGE?
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TARGET GROUPS
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= the main target group for all partner institutions from the partner countries is
the university science teacher educators.

= topics such as inclusion, diversity, inclusive and sensitive science teaching

= support in their development as teaching professionals especially focusing on
the named issues.

= facing linguistic and cultural diversity in their seminars at university as well

> practice what you preach

2

1 Pre- Service
Science
Teachers

University
Science

Teacher

Educators 3

In-Service
Science
4 Teachers

Students at
schools
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WIDER OBJECTIVES

REACHING OUR GOAL

= improving the level of competencies in HEI in partner countries by
professionalization and development of university science teacher
educators regarding diversity in science classes (focus on language and
culture).

= teacher educators, in turn, will share their knowledge and skills with in-

service and pre-service science teachers, and thereby contribute to a more
inclusive and higher quality science teaching.
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SPECIFIC OBJECTIVE

ESTA seeks to contribute to more responsible science education in this regard
through
i the inclusion of cultural diversity and linguistic heterogeneity issues in science teacher
education, through
ii developing university curricula and courses for educating future teachers for diversity
sensitive science teaching, by

i developing the university curricula and courses following the model of CLIL and Action
Research and focusing on interdisciplinary work between the departments of physical
sciences, languages, general education, and/or cultural studies, furthermore

iv. subsequent adaptation of these curricula and courses to the respective local contexts and
their unique patterns of diversity,

v. providing Continuous Professional Development to in-service science teachers about
diversity sensitive science teaching, and

vi promoting virtual mobility and the use of open educational resources in order to make
available to everyone the ideas of diversity sensitive science teaching.
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Our Strategy
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Building a transnational network of
university science teacher educators in
which evidence for the effectiveness of new
approaches to science teaching and learning
will be shared and discussed in order to
implement only the most effective and
efficient measures.
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PROJECT ACTIVITIES AND METHODOLOGY
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MILESTONES and INDICATORS
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Report on _ Milestone 01
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Tour.
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of teaching milestone 03
materials
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Academic Staff Tour

01 « Professionalization of university staff from partner countries by visiting program
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ng by visiting and exc

Interdisciplinarity and
international exchange

« Implementatio

Action Research

0 3 « Cyclical process of material development
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RESULTS EXPECTED
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RATIONALS OF THE PROJECT

Developing lesson plans that ...

= seek out teaching methods and learning materials for linguistically
heterogeneous classes

= develop linguistic base for scientific language

= avoid a learning of wrong scientific language

= support of communication between students among each other

= integrate both content and language (CLIL)

= integrated learning (CLIL) with cooperative and autonomous learning
We want to ...

= research the effects of lesson plans on teaching and learning
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To what extent it is possible to simultaneously learn
scientific methods, terminology, content matter and the
German language, while students work in a
cooperative, autonomous learning environment?

METHODS

= Participatory Action Research (Eilks & Ralle, 2002)

= focus on beginning lower secondary school lessons on
various topics, e.g. matter and its properties

= Multidimentional triangulation:
= after each lesson self-reflection by the teachers
= classroom observation by the researcher

= knowledge test and a student feedback tool (combination of an open and
a Likert-type questionnaire)
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New concepts ~ Knowledge  Developed Trained Documentation
and materials  about teaching  practice teachers of teaching
for teaching  and learning practice
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Eilks und Ralle (2002)
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METHODS

university educators
science education
GSL-education

Science Teachers

Language
Teachers
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LESSON PLAN
»MATTER AND ITS PROPERTIES*

33

* two groups: chemists and physicists
Phase | * experiments about the matter properties (chemical
and physical)
* working on research folder
* Working on Stations

Experimenting

Phase 2 « groups: 2 chemists and 2 physicists
Exchanging * exchanging and working on exercise book
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LESSON PLAN
»WATER®

35

I R

« experiments about the water and its properties
Phase | )
« working on research folder
* Working on Stations

Experimenting

Phase 2 * Group work (think-pair-shair)
Exchanging « exchanging and working on exercise book

36
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= Simple phrasing (|-sentance-
constructions)

= List of Vocabulary (with article, plural)

= Words for helping to write the observation
and discussion

= Beginning of the sentence
= Connecting the parts of the sentences

=
Sentences of example Beschreibe den Geruch der Stoffe.
Beispiclsatz: Der Stoff in dem Reagenzglas

= Drawings as explanation riecht nach Zwiebel.

= Cloze Diese Warter kinnen dir bei der Beschreibung des
Aussehens helfen
langend, metallisch; matt, farbloy, durch~

sichtg, fest, flissig, pulverformig, gasormig
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= Student feedback (2 open, |5 Likert-type items)
= Knowlegde test

Matter Water
(N=119) (N=93)
Female 72 (60,5%) 35 (38%)
Male 47 (39,5%) 58 (62%)
With Migration Background 67 (56,8%) 63 (67%)
German not spoken at home 45 (37,8%) 56 (60%)
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EVALUATION

38

By ESTA

KNOWLEDGE TEST

® was pre-structured by the teachers
= the majority passed the test successfully

® a high percentage of all student groups had scores of
"good" or "very good*

® 84% of the participants achieved more than 80% of the
total points possible

40
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Ilike the fact that some of the experiments were not only explained

bytext but also 5@ sequence of pictures.

f the
research folder. With it, I could always look up terms, if I didn’t
understand something.

hich 1 could use.
£
This made t easierJormEs Z ing
them.
Iliked the fact ” e
aids. This de
them.

Iliked the fact

asalead-in. rh.sm the sentences.

Ifind the
folder with the proper forms for sing plural.

miagree = Imostly agree
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thardly agree  m1donot agree
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helped. the recent lessons.

ke the f were looking f ientif i puzzle.
Doing so, I was able to repet the new word and make sure that I know the spelling.

ke the fact that some of the experiments were not only explained by text but also as

‘me, if  had dif

experiments.

Hiked the fact that words were often suggested, which 1 could use. This made it easier
forme to construct an entire sentence using them.

ke the fact that some of the exercieses were cloze. It was easier for me to do these

Iliked the fact that the beginning of sentences were often supplied as a lead-in. This
‘madeit easier for me to finish the sentences.
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0% 10% 0% 0% 40%  S0%  60%  70%  BO%  %0%  100%

misgree mimostiyagree = lhardlyagree midonotagree
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to each other.

teacher should explain everything to me.

with learning the characteristics of substances.

during the experiments.

lessons.

0%

misgree mimostiyagree u1

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

hardly agree  W1do not agree
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Ididn't Iike the materials, because they were no help to me at all

Lessons are more fun and less boring because we used these materials.

11#Edthe fact that we supported each other. |

Ireally liked & Cooperative work with my fellow pupllE—
1did not enjoy working with the new materials, since | think that my teacher
should explain everything to me.
Ilike the fact that we looked for the water properties and its use for the animals.
Doing so, the properties were more understandable and made more sence.

Iliked the fact that ofter every experiments there was an exercise. It was easier
for me to learn like this.

It was easy for me towork with a “Water" research folder, becaue it was well
understandable and | didn't need any help from my teacher.

11ikeQ@Work with the "Water" research folder, Bezause my materials were
arwayE eTay Taid out.

0% 0% 0% 0% 40%  SO% 0%  70%  E0%  90%  100%

miagree mimostyagree = ihardly agree  Wido notagree
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Although the knowledge test is limited in judging long term effects, the
short term results provide a good base from which to help the students to
understand the topic autonomous, to express themselves much easier and
correct in German language.

= The data seems to be promising and motivating to implement more
approaches that focus on learning of scientific knowledge and German
language and cooperative learning methods.

45
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The cooperation between chemistry/science teachers and
German Second Language teachers ...

v is a good possibility to develop new teaching materials concerning the linguistic
heterogeneity of chemistry/science lessons.

v’ seems to be a promising way to create motivating and attractive learning
environments that allow science teaching to help students not only to learn
chemistry but also to improve their knowledge and competencies in German
language.

46
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THANKYOU FORYOUR ATTENTION!

LMU| s

VISIT US ON

[ORFO)]

OUR HOMEPAGE f @ESTAPROJECTEU .@ESTAPRO]ECTEU @ #HESTAPROJECTEU
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