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Summary. In the United Kingdom, young children are usually taught science by non-specialist teachers who not only
Srequently lack confidence in the subject, but often bring their own misunderstandings to the classroom. How to break
this cycle has exercised the science establishment and the Government for some years. /4 range of initiatives have
been introduced, culminatirig in the FEnglish/Welsh National Curriculum, with its Northern [rish and Scotlish
counterparts. Since September 1993, a joint initiative between the Open University (OU), Centre for Science
I'ducation (CSE) and BBC Education has offered substantial training opportunities to support the teaching of primary
science. A workshop, presented at the Malta IForum for Science Teachers 1996, provided opportunities to view,
explore and discuss television broadcasts for teachers and investigate aspects of the OU workbooks which form the
basis of a Certificated Course in Primary Science (located within the MA in Education Programme) at the University.
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Introduction; Primary Science

Since the introduction of science as a core subject of the
National Curriculum in 1990, all children of primary age
are entitled to experience and be taught science within
their school. The areas of science are determined by
Programmes of Study established within the following
strands: Life Process and Living Things, Materials and
their properties, Physical processes. Contexts derived
from these should be used to teach pupils about
experimental and investigative methods. However, few
primary school teachers have a science background
bevond O’ level or GCSE level (at 16+), and although
science has been a focus of In-service training for the
primary sector in the last five years, it 1s still an area in
which many primary school teachers say they fecl the
need for support.

Over the recent years, the Centre for Science Education
has made a considerable impact into the primary science
arca with the development of the ‘Science for Primary
Teachers Course’ (Tresman and Hodgkinson, 1993;
Tresman et al, 1994; Tresman and Fox, 1994;
Hodgkinson and Tresman, 1994; Tresman and
Hodgkinson, 1994). Similarly, BBC Education has a
long standing valued reputation for the production of
broadcast materials for primary schools and in more
recent times for In-service training materials.

A collaborative venture forged between the CSE and
BBC Education has produced materials to enhance and
develop teachers’ own understanding of science and to
support and impact on their professional practice
(Tresman et al, 1994). A major thrust of the training
programmes based on these materials is to develop

teachers as reflective learners and practitioners of
science. A summary of the project is shown in Table 1.

Teachers” notes support the effective use in the classroom of
four series of broadcasts for pupils aged 5 - 11. Teachers’
manuals support the planning of appropriate activities and
schemes of work in science and suggest opportunities for
assessing children’s understanding of science .

The series of six Teaching Today broadcasts focus on key
areas in science that research had shown pose particular
problems for teachers. Each programme has three elements
woven into its treatment of the subject:

o children learning science

e adults using science

¢ pedagogy eg. teaching strategies or educational research.
The programmes and notes for tutors are designed to be
used in school-based science In-service training.
Workbooks following the six themes explored in the
Teaching Today broadcasts and produced by the Open
University, contain substantial background knowledge in
science and provide a route to tcacher certification from
the Science Faculty: ‘Primary Teachers Learning
Science .

Current government funding initiatives allow for Local
Education Authorities (LEA’s) to contribute substantially
to the costs incurred by primary schools in retraining
their teachers to develop their science teaching.
Providers of training courses in science have to be
approved (appointed as ‘Designated Providers’ by the
Department for Education) and work in partnership with
LEA’s to establish training programmes of between 5
and 20 days’ duration.)
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e T.V. Broadcasts
For Pupils

For Teachers

e Printed Media

For Pupils

For Teachers

and planning guides.

Kits

° Professional Development Course

o CD interactive

teaching.

Cats’ eyes for 5-7 year olds. 4 x 15 mins, 8 per term for 5 terms.

The Experimenters for 7- 9 year olds, 20 x 20 mins. 4 per term for 5 terms.
Science Zone for 9-11 year olds, 20 x 20 mins. 4 per term for 5 terms.
Space Ark. 24 x 10 mins. 4 per term for 2 years.

Teaching today - 6 programmes, 1 per term for 2 years,

Two series of highly illustrated information books for 5-7 and 811 year olds.

Tecachers’ notes on pupil broadcasts for 5-7. 7-9, 9-11 year olds, including activities, assessment

Teaching Today notes x 6: ideas to support professional development in key sciencc areas.
Collections of practical activities for teachers, on key topics.
Open University workbooks leading to OU certificate.

Teachers’ resource for exploring the pedagogy of investigations, and content and issues in science

Table 1. Primary Science: Details of the project.

‘Primary Teachers Learning Science’ qualifies for
designated status which has allowed widespread
negotiations between the CSE and LEA’s throughout
England, Wales and Northern Ireland to establish
training programmes which are based on the workbooks
and associated assessment. These training courses are
administered and tutored locally with LEA Science
Advisory staff. backed by wvalidation and specialist
guidance and mentoring from the Project Team at the
Open University.

Training Courses: Local Partnerships

Government initiatives in the area of primary science are

aiming to make a response to research findings e.g.

Tobin and Garnett (1988). These showed that, while

primary teachers could manage their classrooms, get

activities in science started, monitor their pupils

engagement and probe children’s thinking, they

experienced severe difficulties in a number of key areas:

+  could not assist pupils to develop the science content
from the curriculum

= could not ask the crucial questions to focus
children’s thinking on what was learned

+ did not always know what children were supposed to
lcarn from an activity

»  were unable to diagnose partial understanding and
misunderstandings from children’s responses
» failed to focus on content and concept development.

The Open University experience of teaching scicnce to
adult learners with very limited formal science
backgrounds, convinced the Project Team that sustained
improvement in primary practice in science could be
achieved through teachers acquiring a personal
knowledge base in science and providing opportunities
for them to reflect with colleagues on how this newly
acquired knowledge could impact on their teaching.

Members of the BBC and OU staff met with a wide
range of science advisory staff from around the country
explaining how to use the Open University/BBC
Education resources to set up Government funded
training schemes. The Project Director from the OU,
CSE with responsibility for Academic Liaison offered
detailed support in establishing appropriate training
programmes based on the OU Course, backed by the
wealth of programme and print resource from the BBC.
A high level of interest and many models of provision
were forthcoming, all characterised by the partnership
between LEA teams and the OU. An example of one
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TERM 1

BBC/OU RESOURCES

June

Pre-coursce twilight - introduction to proposed course.
staff elc.. attended by course participants and
Headtcachers

late September

2 day introduction to course
Ways of studying the workbooks
OU assessment for the Certificate

Workbook 1: Life: diversity and
evolution
Assessment booklet

Introduction to the learning file and assignments
Audit of science skills of course participants
Diversity and Evolution tutorials and workshop
Investigative work in science, reporting on and
recording children’s achievements and experiences

Tcaching Today
Broadcast and notes

October

I day, tutorials and workshop on Materials

Workbook 2: Materials: Physical and
Chemical changes
Teaching Today
Broadcast and notes

late October

1 day in school researching tasks with children and
preparing for course assignments 1 and 2 (with supply
cover)

November

1 day, tutorials and workshop on Forces and Energy

Workbook 3: Forces and Energy
Teaching Today Broadcast and notes

ASSIGNMENT 1 DUE NOVEMBE

early December

I day workshop and tutortals
Continuing Forces and Energy

Workbook 3:
Forces and Energy

Differentiation in primary science
Working with colleagues, school based
INSET - strategies for and evaluation of
(production of A4 resource sheets by course participants
to be shared amongst all members of the group)

Workbook 2, Section 4

Pupils, future course participants

TERM 2
1 day workshop and tutorials on Circuits and Magnets Workbook 4: Electricity: Making
] Planning for science, providing equal opportunities for connections
anuary science Teaching Today
(5 minutes presentation by course participants) Broadcast and notes
ASSIGNMENT 2 DUE MARCH
1 day workshop and tutorials Workbook 5:The Planet Earth
February The Planet Earth Teaching Today
Resourcing primary science Broadcast and notes
late February I day in school (with sup.ply cover) researching tasks for
assignment 3
. Workbook 6: Ecosystems
1 ' S .
March day work:hop an lut.onal. on Ecosysiems Teaching Today Broadcast and notes
ssessment in science
“‘”hgh‘l]ale Exhibition mounted by course participants in local
I\jlqarc. l‘/ professional development centre for Heads, Colleagues,
pri

ASSIGNMENT 3 DUE AUGUST

AWARD BOARD MEETS NOVEMBER TO OFFICIALLY AWARD CERTIFICATES

Table 2. An example of a training programme.
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such training programme was shown and discussed
during the workshop and 1s included here in Table 2.

Tutors. one for every group of 12 or so participating
teachers, are generally drawn from the Local Education
Authority Advisory Staff, but alternatively may be drawn
from the Open University academic staff. The award of
the post graduate certificate is made on successful
completion of two assignments and an cnd of course
project. Tutors are supported by training, the provision of
tutor notcs and monitoring of their marking of students
work by the Project Team and other Science Faculty staff
at the OU.

During the first two presentations of the course, more
than 600 teachers have studied courses based on the OU
materials. Based on these levels of intercst. the OU/BBC
collaboration is the largest provider of training in
primary science in England. Some teachers have applied
to the OU individually, to study within a network of
groups established and tutored by the Open University.
These individuals encompass returners to the profession,
supply teachers, tcachers currently taking a career break
to raisc families and others keenly motivated to enhance
their qualifications in science but unable to obtain
government funding. Some individuals and groups have
purchased the workbooks directly from BBC Education
and have designed training programmes around them.

Workshops

There are a range of potential uses of the Primary
Science package of resources in the professional
development of teachers. The Project team has developed
a series of workshops for key staff in the field. These
include advisers, advisory teachers, teacher trainers and
those with responsibility for science within schools. The
workshops are designed to be both an experience of
professional  development, and a tool for the
dissemination of the project’s potential roles.

Such a workshop was provided at the Malta Forum for
Science Education, September 1996.

An introduction covered the ground of the first two
sections of this paper. The participants were then split
into three groups to engage in three activities. Each of
these provided opportunities to explore the potential of
different resources contained within the project for
supporting training in science for teachers of primary
aged children.

A period of 30 minutes was allocated for each activity
and each group of participants was asked to report on
one of these activities in a plenary session to the
workshop.

Activity 1

Participants were asked to review a broadcast aimed at
the professional development of teachers in the area of
Life, Diversity and Evolution, and study comment on the

effectiveness of the “Teaching Today’ notes. which
support and cxtend the broadcast.

Activity 2

Participants worked through a scries of activities and
reading contained in the Open University Workbook 5
using associated rock samples from a kit supplied with
Workbook 5.

Activity 3

Participants had the opportunity to explore the full range
of 6 Workbooks, plus the associated assessment material.
and attempt to design a training course based on these
materials which could provide appropriate training
opportunities for colleagues in their schools.

Guidance notes were produced for each activity and arc
shown in appendix 1.

Background To Activity 1

‘Teaching Today’ Television series and associated
Teaching Today notes

The Teaching Today booklets. together with the
associated television programme, offer help with ideas
and concepts relating to six key areas of science for the
Primary Curriculum.

Life : Diversity and Evolution

Materials: Chemical and Physical Change
Forces and Energy

Electricity : Making Connections

The Planet Earth

Ecosystems.

The booklets provide suggestions on how to organise and
run training sessions within your school, which would
cover these areas of science.

Background To Activity 2

The Open University Workbooks

There are six themes forming the structure of the
professional development resources in Primary Science,
they are:

Life: Diversity and Evolution

Materials: Chemical and Physical Change
Forces and Energy

Electricity: Making Connections

The Planet Earth

Ecosystems

Each theme has a Workbook and a Teaching Today
programme associated with it. Each Workbook focuses
on a key area of National Curriculum Science for the
primary age range. Experimental and investigative
science is embedded throughout the course materials.
The Workbooks underpin and extend some of the ideas
covered in the BBC Teacher’s Files. Each Workbook
enables the teachers to develop their own science
knowledge and offers strategies to enable them to use
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that knowledge to enhance their own professional
practice. both within the classroom and within the
school. Complemented by the Teaching Today
broadcasts and science kits, each module of study
consists of text. video and hands-on investigative
material.

Within cach Workbook. the text is structured into four
scctions. Workbook 5 is used in the workshop and used
here to give the context for each section.

Section 1: About this Workbook. In this opening section.
cours¢ participants are introduced to techniques of
reflective study and the implication for them of
cmbarking on a learning journey in science. The wide
range of BBC Primary Science resources are indexed
along with statements of outcomes and performance
criteria for the Workbooks. Advice on how the materials
can be studied and record keeping of the learning
journey through completion of the Course Learning File
1s given. The assessment 1s introduced.

Section 2: Learning about The Planet Earth. This section
offers opportunitics for the learners to develop their own
knowledge and understanding of the particular concepts
stated, and develop and improve their competence in
defined skills.

Section 3: Teaching about The Planet Earth. Here the
focus is on developing teaching and learning in the
classroom, encouraging the development -of strategics to
enable the teachers to use their own science knowledge
to impact on their practice.

Section 4: Assessing children’s learning in science.
Topics and issues that have been included in Sections 2
and 3 are covered in greater depth in a science context.

In the workshop, the particular focus for study falls on
workbook 5, Section 2 (see Appendix 1).

Background To Activity 3

Resources of the course ‘Primary Teachers Learning
Science’

Copies of all the resources provided to teachers who
enrol on the course in the United Kingdom as students of
the Open University were provided for participants to
examine and discuss.

OU workbooks covering the six key themes were:

Life : Diversity and Evolution

Materials : Chemical and Physical Change
Forces and Energy

Electricity : Making Connections

The Planet Earth

Ecosystems

The structure and detail of the assessment framework
was presented in the Course Introduction and

Assessment  Guide, together with examples of
assignments produced by participating teachers.
Some complimentary resources produced by BBC
Education were also available for cxamination.

Related documents covering the National Curriculum
were displayed, together with some recent research
publications by the author.

The Assessment Strategy For The Course

There are two assignments and one project for the OU
Course: ‘Primary Teachers Learning Science’. All are
included in the Course and Assessment Guide. and
examples of this were available for workshop
participants to look at. The assignments and the project
are designed to mcet the following aims:

l. To assess teachers’ understanding of the course
material. and how they have applied those ideas in
the context of their developing practice in school.

To provide teachers with feedback on their progress
on the course.

3. To assess in the project. their knowledge,
understanding and professional competence in the
teaching of science in the primary curriculum and
school.

[

Local Education Authority or Open University Tutors
have responsibility for providing tutorial support and
planning for the assignments ant the project. and for
marking them. The tutor also helps teachers to have
access 10 a range of services from the QU if this should
prove necessary e.g. counselling. Tutors meet all
students face-to-face at least once during the course for
the mandatory contact. This enables the OU to verify that
the final project report is the teachers’ own work - in
conjunction with verification from a colleague, usually a
headteacher. The final project is double marked, once by
the tutor, and also by a script marker. There is no written
examination. The foci for the assignments are as follows:

Assignment 1

To present a personal skills audit (30 marks) and to
present findings about children’s ideas in a particular
area of science to use in planning science work in the
classroom (70 marks).

Assignment 2

Include an evaluation of personal learning in one area of
science (20 marks). Evaluate approaches to teaching
investigative science and collecting and reporting
evidence to demonstrate progress in children’s ideas (70
marks). Plan the project (10 marks).

The Project

In addition to the three options outlined below, (worth 85
marks) all candidates were required to answer a question
about their own learning as a result of studying the
course, and make an evaluation of how their new
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knowledge 1n science 1s likelv to make an impact on
their practice (15 marks).

Option A Present a report of a project to develop a
portfolio of assessed and moderated children’s work in
scicnec for use in your school.

Option B Present a report detailing the planning,
delivery and assessment of science n the school for a
particular age range over a two-year period. for example.
5-7. 7-9 or 9-11 years. The report should consider
planning over long, medium and short term scales,

Option C Present a report on the planning, running and
evaluation of a science school based training session.

The workshop concluded with the opportunity for a wide
ranging dcbatc on the rclevance and transferability of
this initiative in an international context.
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Appendix 1

Maltese Forum for Science Education
Workshop Resource:

Using a Teaching Today Programme and associated
teachers’ publications.

Activity 1 : for 30 minutes.

for 20 minutes.

View the programme on Life, Diversity, Classification and

note down examples of the following elements vou sce that

would be useful in professional training on this topic.

e Scientific knowledge for Teachers.

e Processes and skills of science.

e [Examples of how children learn science.

e Relevant contexts for using new knowledge gained by
teachers.

e [deas that could be used for school-based training sessions
for colleagues you might run.

For 10 minutes.

Look at examples of Teaching Today booklets and assess their

degree of relevance and usefulness to staff training in science

In your area.

Combine as a whole group to present your findings to the
plenary of the workshop.

Using the Open University workbook : The Planet Earth
Activity 2 : for 25 minutes.

Using the rock cards and relevant sections of the text (copies
provided), in groups of 2 or 3, annotate the copies of Table 5
and Figure 22 provided.

lor 5 minutes.

Combine as a whole group to reflect on applications of this
type of work to the science you teach in the primary classroom.
Share these thoughts during the plenary of the workshop.
Exploring the course resources for ‘Primary Teachers
Learning Science’

Activity 3 : for 30 minutes.
‘Primary Teachers Leamning Science’ is a Certificate Course
from the Science Faculty at the Open University.

For 20 minutes.

Examine the course materials — the workbooks, learning file,
assessment guide and examples of assessed work. Look at the
complimentary materials provided.

For 10 minutes.

On the basis of what you have examined, produce a programme
for a training course based on the needs of your colleagues as
you perceive them in the area of primary science. Include a
consideration of who would deliver the training and where and
when the sessions would be held.



