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has recently been the focus of considerable
attention. The predominant factor behind this interest is the declining
numbers of young people choosing to pursue the study of science and
the threat this poses to the Lisbon agenda which seeks to place the EU
at the forefront of the knowledge economy of the future.

* All students, including future scientists, need to be educated to be
critical consumers of scientific knowledge, improving the public’s ability
to engage with such socio-scientific issues.

* A growing body of recent research has shown that most students
develop their interest in and attitudes towards school science before
the age of 14.

Osborne J. and Dillon J (2008) Science Education in Europe, Critical Reflections: A
Report to the Nuffield Foundation
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This presentation reports on:-

1. Teachers’ confidence and attitudes to science

education in 10 countries before the in-service
2. Content of the in-service in the different countries
3. Confidence and attitudes after 2 years in-service

4. Factors that appear to influence the teachers’

response to the in-service



Methodology : Quantitative & Qualitative

Pre & post questionnaires using 5-point Likert scales
administered Sept 2006 and July 2008

Coordinators and trainers in all countries were interviewed &
asked to comment on their perception of the validity of data
and analysis in 2007, 2008 & 2009

Case study of 33 teachers, their trainers & city coordinators in

England, Germany & Sweden

Examination of yearly reports to EU from each country



Primary teachers completing pre & post tests

Nationality

Belgian
English
Estonian
French
German
Hungarian
Italian
Portuguese
Slovenian
Swedish

All

Autumn 2006
Cohort 1

pre-test
64

27
55
28
40
20
89
23
47
27

420

Summer 2008
Cohort 1
post-test

17

10

30
11
24
15
15
13

144

Summer 2008
Cohort 2

post-test only
2

20
12
8
57
24
24
13
38
3

201



Confidence & attitude test \
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. Personal information re gender, year group etc.

. Confidence scales to teach home language, mathematics,

science & information technology

. Confidence scales to teach physics, chemistry, biology &

investigations

. A science attitude scale of 59 items

Investigative pupil-centred science

Classroom management of science activities

The importance of scientific method or skills
Value of in-service training

Using a constructivist approach in science lessons

Working with the wider science community (parents, business,
museums etc.
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Teachers’ Confidence and Attitudes
Before In-service



Science Curricula in primary schools

* Centrally defined curricula - France, England, Sweden and
Slovenia

* Close monitoring by inspection - France, England, Sweden

* Lighter touch with national guidelines mediated by states,
local authorities or school management.

* A few countries had little central control eg Hungary

Variations in content
* Biology is the most common science subject.

e Variable level from naming of parts, and nature walks (eg
Belgium) to in-depth conceptual development such as
understanding photosynthesis.

* Most countries include physics but little chemistry.



Confidence in teaching different subjects

In all countries the confidence rating of teaching the school
subjects differs significantly but the patterns between
subjects are similar.

Teachers are:-

Most confident with teaching their home language or
mathematics.

Least confident with teaching information technology.

Confidence in teaching parts of science also shows a
significant variation with physics and chemistry causing
the greatest problems, with physics generally being the
most problematic.



National variation in overall science teaching
confidence ratings (mean scores/item)

Belgium 2.97 **
England 3.82 **
Estonia 3.35
France 2.82 **
Germany 3.14
Hungary 4.14 **
Italy 3.44
Portugal 3.23
Slovenia 3.67 **
Sweden 3.95 **
Total 3.38

**p <1%

Significantly
below mean of
all other
countries

Significantly
above mean of
all other
countries



Flavour of Teachers’ views before Pollen

Factor Analysis Scales

Relatively highly

Relatively low

rated rating
Overall attitudes to Italy France, Sweden &
teaching science England
Science as a pupil-centred | All

relevant creative
experience

Italy very high rating
France & UK lower
than others

Development of correct
knowledge & skills

Hungary & Slovenia

Belgium & France

Note-taking & recording

Portugal & Slovenia

Belgium, France &
England

Science in context: field
trips & visits to industry

Hungary, Italy &
Portugal

Belgium, France,
Sweden & England

Importance of working
with city organisations
outside school eg scientists

Italy & Portugal

France, Sweden, &
England




Content of the in-service in the
different countries
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In-service approach

* Training sessions
* Trainer visits
* Support

i) Kit boxes

ii) Learning units and / or

exemplar activities




Hands-on investigative science
Relevant contexts

Linking with the community




Changes in Confidence and
Attitudes
After In-service



Subject confidence means for pre- and post-test
scores for teachers in Project for 2 years (N=114-127)

Pre-test Post-test
Sept. 2007 July 2008

Home language 4.26 4.33
Maths 4.37 4.41
Science 3.64 ** 3.99 **
Information technology 3.20 ** 3.43 **
Design & Technology 3.17 ** 3.56 **
Biology 3.85 3.99
Chemistry 3.13 ** 3.58 **
Physics 3.05 ** 3.45 **
Doing experiments in front of the pupils 3.69 ** 4.06 **

Helping pupils do experiments themselves | 3.58 **m 4.06 **m

**p<1%, t-test, small effect size (m medium)




Mean score/item changes in overall science teaching
confidence ratings by country

Pre-test Post-test
Belgium (13) 2.74 3.01
England (9) 3.67 4.33 Sig. improvement p<1%, large effect size
France (7) 2.80 3.45 Sig. improvement p<5%, large effect size
Germany (22) 3.35 3.89 Sig. improvement p<1%, large effect size
Hungary (4) 3.71 4.07
Italy (14) 3.57 3.95
Portugal (12) 3.31 3.33
Slovenia (9) 4.03 4.41 Sig. improvement p<1%, large effect size
Sweden (12) 4.18 4.19
Total (102) 3.46 3.82 Sig. improvement p<1% medium effect size

No significant overall or individual country attitudinal change.




Significant changes in attitudinal individual questionnaire items

for teachers who had been in the Pollen programme for 2 years

Pre-test Post-test
Importance for teachers to:- Mean / score item Mean / score item
Encourage pupils to try out their
. S -p P . y 4.52 * 4.68 *
own ideas in experiments »
Teach pupils to understand science
4.09 ** 4,32 **
ideas »
Expect pupils to use scientific
pect pup 3.83 ** 4.10 **
words correctly »
Participate in local and city science
. 3.93 * 4.08 *
education initiatives »
Use field trips to support science
) > i 4.22 * » 4.41 *
learning
Use information technology
3.84 * » 3.99 *
Choose activities so that the class
. 4.04 ** 3.81 **
is easy to control ‘

*p<5%, **p<1%, Wilcoxon matched pairs



Factors that Appear to Influence
Teachers’ Response to the
In-service



Factors influencing teachers’ responses to in-service

1 Teachers’ original levels of knowledge - limited improvement
in confidence may relate to teachers’ initial low levels of
knowledge.

Belgian teachers are mainly non-graduates with low levels of
confidence made little change.

Italian teachers tend to be very well trained and committed to
learning. They have high attitudes and confidence.

2. Time spent in the Programme - Teachers in the Project for
two years show significant increases in confidence
particularly on the foci of the Pollen Project.

One-year teachers showed improvement but did not reach
significance.



3. Match with national needs

Where in-service matched closely with the countries’ national
objectives teachers and schools were motivated to practise
their new skills in school.

Progress in Slovenia was particularly marked where there was
both a positive view of in-service education and a match
with national objectives.

Inconsistent messages to schools made implementation
difficult (Hungary).

Where the science curriculum was already very prescribed and
inspected, teachers’ existing negative attitudes appear
difficult to shift (England, France & Sweden ).



4. Quality of in-service

Good in-service was important in developing confidence and improved
attitudes. Teachers appreciated the opportunities to try the pupils’
activities themselves.

5. Kit boxes

Gave inexperienced teachers confidence & the equipment to try
whole-class practical activities.

A few experienced and very confident teachers found them restrictive.

More useful if there were enough topics to cover most of the science
curriculum.

6. Range of topics covered

Teachers developed more confidence if in-service covered many
science topics.



7. Support from senior school management & match to
individual school needs

Supportive school management made more positive teachers.

Negative effect where the management or school colleagues
were uninterested or dismissive of the teachers’ work and/or
ability.

Slovenian teachers get credit and status for participation in the in-service.
Their Ministry of Education also funded additional kit boxes.

In England tests for 11-year olds reduced opportunities to trial new ideas.

8. Additional funds and / or voluntary support were
advantageous

In Slovenia, France, Germany and England the EU grant was supplemented
to provide support documents, dissemination, additional places on the
programme or volunteers to support teachers in the classroom.



9. Time, finance and support to develop community links
Teachers in the Pollen Project have involved parents.
Making links with individual organisations in the community

was not easy. Teachers needed advice on contacts. Time-
consuming to arrange visit. Funds for travel sparse.

Additionally teachers could only take on a limited number of
the aims of the project at a time.

Stage 1 Initially develop confidence to provide hands-on
investigations in their first year.

Stage 2 More prepared to involve the community.



Implications for Future Practice

High quality in-service is essential.
The programme needs to be staged over several years.
The initial focus should be on developing science knowledge & skills.

This stage needs to be longer for inexperienced ‘new’ teachers and
those with initial low science knowledge.

Maximise opportunities for teachers to practise new ideas by
covering a wide range of topics.

Kit boxes are valuable for teachers with little background in
teaching science. Increasing flexibility is recommended as teachers
become more experienced.

In-service should be matched to national and local needs. This can
be difficult to achieve for a complex programme. It might be helpful
to discuss possible conflicts with teachers.

Involve higher education, industry and business if possible as
additional funds and/or voluntary support enhance outcomes.



