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1. introduction
In spring 2011 Ofsted conducted a survey of good practice in science in 10 general further education and five sixth form colleges in England.  All of the sixth form colleges and seven of the general further education colleges had been judged at inspection to have outstanding or good science provision.  The other three colleges were visited either because their provision was in areas of deprivation or because they had a very wide range of science courses.  This report identifies the factors which helped these colleges to maintain the high standard or improve the quality of their science provision and makes recommendations for further improvement.

2. Key findings

The following factors helped to maintain or improve the quality of science provision in the colleges surveyed.
· In the examples of best practice seen, teachers were very aware of the background of the students and were prepared to identify students’ starting points and go on from there.  For example, a good proportion of successful teaching in the early stages of science courses was aimed at familiarising students with specialist terminology.
· Teachers were skilled in translating the syllabuses into schemes of work and lesson plans that were meaningful for their students.  The most successful teachers were very aware of the sequential nature of learning in the sciences.  They encouraged their students to make connections between topics and to make sure that they understood fundamental principles and equations that they would use over and over again.

· The successful science teachers observed were skilled at using questions to generate discussion. The best teachers not only guided students through topics by the use of questions but also allowed them the freedom to take the discussion further and link it to other related areas of interest.

· In the best departments visited, interactive whiteboards were often used very well to present information to students through a wide range of media such as video, internet information, and animations; also to illustrate worked solutions to problems especially where mathematical formulae were involved.  Many teachers were adept at getting students to show their calculations or to use the interactive whiteboard to support a presentation.

· Virtual learning environments in science were a trusted resource which students accessed in order to work at their own pace from home.  However, in a minority of colleges visited, the virtual learning environments were underdeveloped and contained few links to additional learning materials.
· Additional subject-based support sessions were common in the good and outstanding colleges; they were provided all year, not just in the run-up to module tests.  Students without a strong background in mathematics often found the content of advanced science courses difficult.  Many students also found writing reports a real challenge.  Teachers and managers in the best science departments successfully developed students’ writing and algebraic proficiency by extra-curricular support. 
· The best colleges offered enrichment activities that were attended by good numbers of students. Examples of good practice included well-organised fieldwork, presentations by employers, trips to field centres and extended project work to broaden students’ perspectives on their studies.

· By putting on interesting events and visits for local secondary pupils, science departments in a number of the colleges visited were successfully encouraging pupils, especially girls, to study and succeed in the sciences.
· Training by examination awarding bodies was very useful to science teachers as they gained helpful insights into common misconceptions of students and how they could be further helped to gain good marks in examinations.  Where teachers were examiners themselves, the benefits to colleagues and students were clear.

· Analysis of national performance data indicates that colleges with large numbers of students taking science courses generally have higher qualification success rates than those colleges with smaller numbers of students.

· Outstanding leadership and management in science education were characterised by the nurturing of highly effective curriculum teamwork and staff who enjoyed working together, and who shared and developed high-quality resources. 

· Successful strategies to improve outcomes for science students included: curriculum teams developing agreed approaches to assessment and support for students; effective initial assessments of students’ literacy and numeracy needs specific to the sciences; and staff who were examiners training colleagues in good assessment practice. 

· In the colleges visited, close attention was paid to the analysis of success rates and value added data.  Subject teams had ready access to management information and regularly analysed and discussed students’ attendance, retention and assessment scores.

The survey identified aspects of science provision in the colleges visited which needed further development, even though the overall quality was good or better.
· Although most of the teachers observed used questions well, in a small number of lessons discussions were dominated by a few students and teachers did not ensure that all class members were following and contributing to the discussion.

· The science curriculum in post-16 education is broad at advanced level and provides students with a number of well-established pathways to higher education.  However, the number of pathways in science for students at foundation and intermediate level is limited and does not provide the choice or opportunities that other subject areas offer.
Students at Key Stage 4 did not always have free access to objective guidance on the range of further education science courses available in their area, or on the full range of science careers that was open to them after their studies.
3. recommendations

The Department for Education and the Department for Business, Innovation and Skills together with awarding bodies should:

· continue to encourage and develop clear foundation and intermediate level science pathways for post-16 students.

Schools, colleges, post-16 partnerships and careers services should:

· work together to make sure that all Key Stage 4 pupils get access to independent advice about the full range of post-16 options available to them;
· develop their staff so that the full spectrum of science, technology, engineering and mathematics (STEM) career pathways is available for students to consider.
College managers should: 

· continue to develop teaching and learning in science so that lessons always contain appropriate differentiated tasks to meet the needs of all students; in addition, they should help staff to develop techniques to ensure that everyone in a class can contribute and follow discussions;
· make sure that contents of virtual learning environments in science are interesting and attractive and not simply lists and examination criteria, with links to the rich wealth of science materials now available online; 
· be aware of the need to implement strategies that assist small science departments to achieve higher and more consistent outcomes for students.

College managers and teachers should:

· provide rigorous initial assessments for science students, especially for literacy and numeracy skills, to ensure effective enrolment on the right courses;

· make sure that practical work is not just focused on achieving examination grades; the full spectrum of investigation skills should be actively developed by a programme of laboratory investigations;
· ensure that all science students have access to a stimulating range of visits and lectures from visiting speakers to encourage them to put the sciences that they are studying into a wider context.
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