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Aim

The aim of the Seminar was to explore some of the issues concerning the ways in which we currently assess school students’ learning in science in a manner that acknowledges their complexity, and to identify possible directions of change that might lead to real improvements in teaching and learning.  The presentations were designed to promote discussion.
Participants

Participation at the Seminar was by invitation, with 46 people attending. These included representatives of the teaching professions in schools and universities, examining and validating authorities, a range of employers, together with members of the Chemical Education Group (given below)

The Association of the British Pharmaceutical Industry

The Association for Science Education

The British Association for the Advancement of Science
Chemical Industries Association

Institution of Chemical Engineers

The Royal Institution of Great Britain

The Royal Society

The Royal Society of Chemistry

The Royal Society of Edinburgh

The Salters' Institute

Society of Chemical Industry

Welcome
The attendees were welcomed by Dr Christopher Anderson, Master of The Salters’ Company. Sir David Harrison, Director of The Salters’ Institute chaired the Seminar.
Presentations
Mr Mark Dixon, Chair of Examiners at OCR, opened the Seminar by giving an overview of the Seminar theme.
The overview was followed by short presentations to highlight current assessment practices and whether they promote good practice in science teaching and learning. These presentations were given by Mr Neil Dixon, South Bromsgrove High School (A Level), Mrs Kate Chaytor, Sacred Heart Language College (GCSE) and Dr Kate Billings, King Edward VI CE Upper School (Key Stage 3).

Discussions

Professor Robin Millar, Salters' Professor of Science Education, The University of York, explained the format for the discussions.  The Seminar then divided into six small groups which sought to address the three questions posed by Professor Millar which had been sent in advance to all participants.  The groups were asked to consider all three stages of secondary education in their discussions.  These questions produced lively discussion within the groups which is summarised below:

Question 1
· What would it mean to say that a student of a particular age was ‘good at science’ (or, if you prefer ‘good at chemistry’)?  What kinds of things would they be able to do?

The following skills were seen as key to define students as ‘good at science’
Concepts
A student should demonstrate an understanding of a few basic concepts at KS3, confidence and fluency in a number of key concepts to support future learning at GCSE and clear understanding of big concepts at A Level.

Practical Skills
Foremost was the need for students to develop practical skills, from following instructions at KS3 through to a more independent approach at A Level.

Scientific Literacy
A student would have an interest in science outside of school at KS3, with increased knowledge at GCSE demonstrate increased scientific literacy and at A level have a more in-depth overview of science – its potential, limitations and place in the world. 

Communication

At all levels students must be able to communicate their ideas.

Question 2

· To what extent do public examinations at GCSE and A-level reflect this?

      (For teachers) To what extent do summative tests and exams used within school reflect     this?
Concepts
Perhaps ongoing assessment in school would give a clearer indication of understanding than the current mode of exam-based assessment.  The current ‘one-size fits all’ assessment at GCSE does not necessarily work for the most able.

Practical Skills
Assessment is perhaps too prescriptive and does not give a true reflection of the level of experimental skills.

Scientific Literacy
This is difficult to assess.  Increased use of investigative / case study activity would assist assessment.  

Communication
Does not appear to be assessed.
Question 3

· If you wanted to improve the match (between our vision of what it means to be ‘good at science’ and the things we actually examine), what changes would this require?

Concepts
Assessment should reflect the whole course, exams should contain a fair range of what the students have studied / learnt. 

Practical Skills
Relate the practical to the conceptual.  Enhance practical assessment by using external assessors.

Scientific Literacy
Assessment should give students ownership of some of the tasks – case studies, investigations, to encourage lateral thought, particularly at A Level.

Communication
By A Level, students should be able to communicate coherently in a variety of ways, both written and oral.  Apportioning of tasks and working as a team to solve a problem is seen by employers as lacking in school/university leavers.

Closing Overview

Sir John Holman, Professor of Chemistry, The University of York, former Director, the National Science Learning Centre gave a closing overview.  He opened by saying there is not a perfect system for assessment and there never was a ‘golden age’ of assessment!  
Schools are now judged on their exam results so it is important that they are critical technical instruments that are reliable, valid and measuring the right things.  If accountability is less reliant on exams, things may improve.  To enable change, the regulations should fit with good practice and be fit for purpose.  

Recommendations
It is recommended that Member Institutions of the CEG, through activities undertaken individually or co-operatively by them, and by using their influence, continue to address the following questions:
· How do we make things better?

· How do we sort the box-ticking culture?

· How do we challenge the more able?

· How do we assess practical work?

· How do we ensure assessment promotes innovation and good teaching?

