BAC100 and the National Curriculum

KS3 and KS4 (11-16 years) – David Hall: Bristol Aero Collection Education
Introduction

Schools at Key Stages 3 and 4 may be less able to be flexible in their approach to the curriculum, with existing well-established schemes of work, but there are plenty of opportunities in many subjects for imaginative ideas that connect with aviation within the National Curriculum and GCSE syllabi. Despite budget airlines, there is still wonder and even a sense of magic associated with aircraft, how they stay up there, and the exotic places they visit, so linking work with aircraft can stimulate pupils in a way other approaches may not.  There is also ongoing innovation and design development, which involve Maths, Science and Technology.

The following notes outline curriculum opportunities which could be addressed through the BAC100 Project, but there are many others which might be explored within lessons and through organised activities beyond the school boundaries.

English

Speaking and Listening: 

Group drama work could examine the many pioneering episodes of the past 100 years, and help develop an appreciation of the changing language due to aspects of culture and country.  There are many cross-curricular opportunities through the history of the company, and the planned Community Play links well with this.
The ongoing debates on carbon footprints, the local amenity and nuisance values of airfields, planning issues and housing-needs opens opportunities for realistic issues to be explored with speakers in support or opposition to developers’ schemes. 
Comparisons of the formalities of air-traffic control with its precise wording with informal conversation or phone texts could be used to compare language use and style.

The living history project could be used as a resource in appreciating the diversity of speech and dialect. 

Reading:

There are many stimulating accounts of pioneering flights, wartime experiences, the motivation of pilots and moving poems on aviation themes, as well as technical details of aircraft and their design that might be used to enthuse youngsters and promote the world of aircraft, engineers and pilots.
Writing:

Opportunities exist for creative writing exploring the romance, challenges from nature in pioneering flights and from the enemy in wartime. The role of women in the workforce and the increase in women factory workers could offer a starting point for research.  Pupils could compile a diary of a week in wartime and compare it with a similar week in peacetime.

Journalistic and report-writing skills could be developed through working with writers, by writing and performing plays using  key characters in the BAC, and exploring the changes in employee opportunities and roles over the years.  

Maths

As with KS1 and KS2, there are many opportunities to employ the tools of mathematics in a realistic way, with 2D and 3D shapes and sections, the symmetry of aircraft, use of scale drawings, navigational skills, essential weight and balance calculations for aircraft to ensure stability in flight, vectors, use of tables and data handling. Collection and processing of data in surveys would make use of ICT through spreadsheets and graphing programs. The BAC100 project will include the development and expansion of existing support materials in these areas to stimulate pupils in their appreciation of the value of mathematical skills in real settings.

Science

The shift of emphasis to discovering science through activity and real-life examples offers many opportunities to develop work schemes and resource packs for a range of activities and pupil investigations involving the KS3 and KS4 topics of energy types, forces and their effects, electrical circuits and devices, and properties of material.  Work on powered and non-powered flight, solar and fuel cells, wind, tidal and other means of electricity generation can all be related to old and new aspects of aviation. The propeller is still with us in many new guises in wind and hydro-electric turbines, and impellors in heating and ventilation systems.   How airflow over a wing or rotor generates a lift force, and how an aircraft turns can help explain some of the less well-appreciated concepts including motion in a circle, while there are many examples of mechanical devices such as levers and hydraulic rams in magnifying forces or movement in aircraft systems. Basic properties of materials can be studied practically through investigative work on flexibility, strength, density and electrical properties to help appreciate the differences that make some materials suitable for aircraft and others not. Comparisons between modern composite materials and traditional wood, metal and fabric structures can also be made experimentally, with some support from the aviation industry. 

Some development work has already been done on school experiment packs through a Bristol Aero Collection project with MLA, and local involvement with aircraft and engine manufacturers has also begun.   The BAC100 project will allow further development in  these areas.

Design and Technology

There are numerous opportunities to explore structures and mechanisms in the BAC100 project, from simple aspects of designing and producing chuck-gliders to studying and producing models of aircraft sub-systems such as working undercarriage units, hydraulic control systems, and research tools such as a wind tunnel or smoke cell to examine airflow around aerofoils. These models could be designed and built as a project to create hands-on working exhibits for future museum display, to encourage other youngsters to take an interest in engineering and manufacture. With the support from the industries involved, a range of visits, practical demonstrations and workshops could be set up to explore a range of modern design and manufacture techniques.  Pupils could also make use of specialised design software to appreciate some of the constraints involved when developing new products.

ICT

BAC100 will involve the development of an information website for disseminating details of activities and information, and sharing ideas and evaluating work as progress is made.  The design software mentioned in D&T above, and the link with the data handling in the Maths section will be expanded, and other IT devices introduced such as digital microscopes to provide high magnification of welds, and manufactured items and materials structure, and data-logging weather stations. The production, editing and publishing of living history audio files would make a useful IT project which would also enhance the museum facilities for visitors.

History

The BAC Centenary by definition involves history, and a key part of the project would look at the development of the BAC, to include studies of the global nature of the company, the role of the Commonwealth and Empire, the impact of WW1, WW2 and the cold war, population movements and the changing role of women in the workforce, volatility of the local economy as aircraft development expands and contracts, and training requirements for the highly-skilled workers.
Pilot schools projects have been developed and trialled through museum links, and the Bristol Aero Collection has a very accessible ‘time-line’ of the BAC company as it has evolved with artefacts and archive material well-displayed in its museum, and the last Concorde to fly. The specially-planned exhibition of artefacts and archives in Bristol promises to be a highlight, and an excellent starting point for school groups. Work on local oral history has been going on for some and there are some excellent first-hand reports of events in the area to study, while for new work, perhaps with newer generations, class sets of MP3 recorders have already been developed for a recent museum-school link project.
The personalities and pioneer pilots involved deserve study, and work on compiling Bristol ‘firsts’ as achievements in the aviation world has commenced.  Bristol aero-engines in the company’s heyday powered a majority of aircraft worldwide, and Rolls-Royce, who took over Bristol engines, is still a major player on land, sea and in the air.

Geography

With the aircraft industry having had a significant local, national and global involvement from an early date, there are many geographical aspects that can be explored within the BAC100 project. Possible approaches include raw materials sources and their environmental impact, mobility of workforce and its changing ethnic profile, manufacturing in countries where labour costs are lower, aerial and satellite mapping and prospecting, the changing habits of populations with cheap air travel and its local impact on airport development, demands for meteorological services, climate issues and the relative carbon footprint of aviation.  Many of these aspects also allow links with history as global circumstances changed over time.
Digital weather stations allow easy access to IT data logging and an appreciation of the interaction of weather parameters – this is being piloted by the BAC museum.  Map/compass, Radio and GPS  navigation could be examined, with the possibility of some practical airborne experience for a few.  Studies of airfields as changing areas with expansion of industrial units, storage and squeezing of facilities for aircraft movement.   ‘Airfield days’ to excite pupils and to discover the role of local airfields in serving the community have proved very successful in other areas and would be a major opportunity for youngsters to appreciate their local airfield.

Modern Foreign Languages

Links with European countries have raised the need for personal language skills and for technical translators as well as opportunities for British workers to work abroad. Airbus at Filton has significant numbers of foreign workers in connection with design work, and Concorde involved major changes as an early collaborative project, not just the adding of ‘e’ to the name.  The BAC100 project might be able to involve some of these workers in cultural days with school groups, or by attachment to a particular school.

Art and Design

Through various art competitions and the illuminated pageant, the key-stage requirements to “Work individually and in teams to explore and create images and 3D structures in a variety of media” and “ Evaluate, adapt and refine ideas through working in a team with other artists, and link with other subjects and areas of the curriculum” would be easily and stimulatingly achieved.  There would be many opportunities to explore different materials and construction methods, and essential cooperation and teamwork between the participants in producing the ‘fly-past’.  A series of Bristol aircraft “Top Trumps”® cards is to be designed, printed and marketed with assistance from school pupils.

Personal, Social and Health Education and Citizenship

With an important area of Citizenship being work with the local community, BAC100 offers many opportunities to develop links through living history audio projects, and work with the Bristol Aero Collection museum and Concorde at Filton to enhance the visitor experience.  The planned community play and the ‘fly past’ will also build on the sense of community. 

The national and international co-operative ventures needed for major projects such as the design and production of aircraft and the obligations such projects involve might also be studied.   The impact of the aviation industry on the environment, and changes in the culture, ethnic and religious make-up of the area with workers coming to BAC from other parts of the world are also valuable project areas.
This stimulating list of potential studies and activities will make the BAC100 project memorable for the people of all ages who will take part; there is something for everyone in the project.

Postscript:

Engineering Diplomas 

This new initiative at Keystage 4 is a two year academic course focusing on different aspects of engineering and is the equivalent to four GCSEs A*- C. It is designed to prepare students 
for employment in the engineering industry or for an A Level engineering course. It will provide education and training within specific areas of engineering, giving vocational students a more academic route and allowing them to gain and improve skills that can be used within an industrial context. There will be numerous links that could be made by BAC 100 to the diploma’s units which include ‘Manufacturing engineering’ and Innovation, enterprise and technological advance’.  

