The Time and Space of Uncle Albert:  Table of Activities

Text: STANNARD, Russell (1989) The Time and Space of Uncle Albert. London: Faber and Faber

Target Group: S1 / P7 – composite classes of 35 (over 6 weeks). Trios to be mixed ability and mixed age (typically one S1 to two P7 students, but with variations). Learning assistants to withdraw, to allow pupils to support each other as much as possible.

S1 pupils + 5 associated Primary groups to participate (4 Primary schools + 2 groups from the biggest primary school, one English and one Gaelic-medium)

Objective: to teach Higher Physics concepts (Einstein’s Special Theory of Relativity) in an English class, using narrative (novel) + drama to embed science.

1. Prior to Reading

Imagination exercise. 

Purpose: to stretch the minds of pupils in the direction of new or imaginative thinking – new directions, in the manner of Einstein imagining what could be possible: new ways.

Method: Pupils to close their eyes while the teacher leads them through a mind-journey. Pupils pretend they are in the classroom as themselves; then their minds float out and up beyond their heads to near the ceiling of the classroom, then seeing + imagining everyone else (including themselves from above) in the room – work on colours, shapes of furniture, etc.; then out, up and above the school roof itself, again the leader delineating actual details of the roof, school shape, car park, weather conditions, etc.; then up above the village to seeing actual outlines and details; up beyond to view the west coast itself, picking out islands, land-shapes, etc.; through clouds then to entire views of the ocean and land – again shapes and colours described; then actual shapes and colours of the earth itself; perhaps working on temperature changes; there has been, is and becomes an acceleration as the blue eye of earth starts to diminish; take a bypass of the moon, textures, then up, beyond and faster perhaps a look at some planets, with colours: out and out until the earth seems some kind of blue star; some work on the sun as it too, our last home, becomes just a very bright star; the blackness and different star configurations; out and out. It is important to slow the person down at this point, stop and slowly reverse the process and - to avoid psychological disturbance – slowly to bring the pupils back to approach earth, their village and their school, finally back into their own, imaginary heads – then open eyes and back to reality. We have to bring them back to earth.

The purpose here is to engage pupils in discussion about ways of thinking, especially new ways: a picture of Einstein, perhaps especially as a young man when the Special Theory was developed, is projected onto the screen. Discussion follows about how and why Einstein challenged established thoughts about the nature of the universe; his failure at school; his relative failure later, working in a bookshop at first, etc.; questioning the said order by imagination. The idea of trying to imagine what could be possible: how Einstein’s ideas may be re-shaped by students themselves questioning the given order.

Further imagination exercises might include imagining oneself to be very small, to enter electrical wires – and see what is there; at the end of the unit to travel in a hyper-fast space-ship to imagine the relative changes in time and what relative objects moving at relatively small speeds would look like. Also a mountain exercise, looking for an archetypal Gandalf or other figures: the pupil is led on a mind-journey – alone – and slowly – into high and desolate mountains, snow, ice and rock-shapes carefully detailed, after the forests have been left behind. At the very top of this isolation they are suddenly revealed to a unknown person: their imagination will delineate usually a wisdom- or some other important figure. A conversation ensues, again entirely imagined by the pupil – and is perhaps recorded later, as a story.

Reading: Chapter 1

Reading is best done here tout court, because of the complexity of the ideas. Work is then done more or less at the end of each chapter, as knowledge is slowly constructed of the Special Theory concepts. Some teacher reading but mostly, ideally, pupil voices, never through co-ercion, but usually through encouraging one or two confident readers until others, too, feel they can contribute – often prompted by teacher reading facial expressions, tilt of head, etc. At first teacher questions are very literal, simply about the outline of the story: Gedanken, Uncle Albert, events, etc.

Soon the first concept for consideration arrives: relative speed. Drama is used to illustrate this, though really we only have an introduction just now. Pupils are taken to an open space: some are allowed to run around, others to walk around fluidly, others to step very slowly. Questions to prompt and ask about the speed of others relative to oneself: e.g. two runners moving past each other creating particularly high, relative speeds. Further: two pupils to attempt to run parallel to each other while looking sideways at each other: what is the relative speed (still?). Metaphors of moving trains at stations – and of boats and sea – to illustrate how one may effectively appear to be travelling at speed, while remaining still. Absolute speed as an illusion. What about the image – developed by a pupil – of a pair of scissors, one arm being quickly snapped open and shut – which is actually moving?

SG produces at this point a very convincing digital game which illustrates relative speed re- a person running in a moving train, or apparently moving mountains behind a still train.

There is an absolute: the speed of light. Speeds given and noted. Discussion even now on the time it takes for light to travel from the light-bulb to the wall: also the 8 minutes it takes for the sun’s light to reach us; the star dome as a historical map, etc.

Next to consider the impossibility of arriving at the speed of light – how light can never seem to be still, its very nature. Drama exercise 2: pupils in pairs, while pupil (a) pretends to be the light-beam and pupil (b) someone trying to match it. Both pupils rooted. Pupil (a) moves around really quickly, daft dance moves, while (b) tries to copy exactly those movements. Can it be done? The purpose here is to enable active, physical learning of an abstract concept: to allow learning transfer between contexts (Physics to Drama). In this sense the entire project is about transfer of learning – therefore active learning – between contexts.

Next point is the relative, increasing weight as one approaches the speed of light. This is done by brainstorming similes to illustrate the immense, relative increases: as heavy as Buckingham Palace, Celtic Park, as much as the entire universe, etc.

Product

Even before reading the next chapter, work begins now on the first two pages of the booklet, which pupils begin to construct crucially for another, S1 class. The key here is to have a real audience – another class who do not know the concepts and who will learn them through these booklets. This real audience, this real context, allows students to couch language in terms of what others of their age will be able to understand – and therefore to express complicated ideas in terms of their own language, not borrowed, which might mean abstract terms not necessarily understood. Our continual change is this language transfer – this putting new ideas into the language of the pupils’ own context – which is the test of real, active learning. Art materials are made available – especially card, glue, coloured pens and pencils, etc. – as here again S1 students, if they really want to communicate these concepts to others of the same level – will want to use their own, non-verbal languages. For example one student chooses to make cardboard scissors, glued to the booklet, to illustrate relative speed, and so on.

Mind-mapping in trios – using recorder, reporter, checker – to consolidate ideas in preparation for booklet construction.

Chapter 2:  Time Dilation

Reading as above, with increasingly complex teacher questions, including questions requiring the consolidation of knowledge. Think-pair-share will need to be used increasingly, to engage all pupils: after a question, all pupils note down a possible answer, then share in pairs, before whole class answers are offered.

Concepts of relative time are explored through drama and film. Pupils script, then rehearse and perform a space-ship scenario/drama. Use the camera, tripod, etc., with 2 or 3 pupils to act as camera people, filming the drama. The film is made.

After filming and in playback the DVD (after an initial, normal-speed showing for fun) is slowed down to half or one third the speed, to illustrate the real, relative speed if the space-ship were travelling near the speed of light. Ideally a clock or watch with second-hand has been filmed in close-up as part of the original drama, to bring home the increasing, relative slowness. Also the more active the original film the better the relative change in speed is illustrated (e.g. a ball thrown across the room). The key here is the validity of the metaphor: if we are watching from a classroom travelling at earth-speed, how the speed of time in the fast space ship is really different. Crucially, however, for the people in the space-ship time seems normal – and when the drama was performed time did really seem normal. The key is how the metaphor really illustrates relative speed.

Discussion: people inside the spaceship would move relatively slowly but their brains would be correspondingly slow, so would they notice?

Booklet Part Two then made to re-enforce this work. Typical visual symbols include cardboard clocks illustrating relative differences – and images of one’s parent returning to earth younger than the pupil his/herself, after a really fast journey.

Chapter 3:  Space Contraction

Reading as above + discussion.

Drama used as above: a new space-flight scenario: above was a space disaster; now a mutiny among the crew – though pupils to choose and script their own plays. Filmed, as above.

This time the film frames are edited to be compacted to about one third of their original size: they are squashed. In playback this is to illustrate the relative contraction of space for a ship travelling close to the speed of light. Once again the metaphor holds: at the time of filming the pupils did not feel squashed, just as they would not in the really fast space-ship itself. Only viewed from outside – at e.g. earth-speed – does there seem to be contraction, if one pretends the ship were travelling at nine-tenths the speed of light. A good trick here is to include a close-up shot of a ruler in the original film: paused on the screen it can then be seen that inches themselves are squashed. One discussion point is would the ship be measured to be squashed – and if not why not (the ruler too (and the viewers’s brain) is also squashed).

Booklet now to illustrate the point: much fun drawing squashed figures and objects on card to mount in the booklet. One student has great fun producing squashed-up handwriting.

One important point here – maybe to be picked up by the more able students – is directional contraction. The film should be squashed up (a) horizontally and then (b) vertically depending on the imaginary direction of the ship.

Chapter 4

Reading + increasing depth of discussion, as above.

Weight as energy. Pupils taken to the loch to throw stones into the drink. Small stones thrown with tremendous power making a similar splash to bigger stones dropped lazily. Energy as weight. Discussion is pursued at the waterfront, in this physically necessary outside context. Discussion about where the extra energy goes when the rocket engines are firing but the ship is hardly gaining any speed as it approaches light-speed – to extra weight, which in turn prevents the ship from moving (much).

Discussion now about how the earth / the classroom looks when viewed from the space-ship moving close to light-speed. Of course from that perspective we are also squashed, slow and very heavy: everything is relative.

Chapters 4, 5 and 6 are covered together in the final stage of the pupil booklet which are presented to the other S1 class as part (a) of the assessment.

Assessment.

Pupils are broken into groups of 3 or 4 to present one, discrete aspect of the project: Einstein’s method of working; light and heaviness; relative time; relative space; weight and energy and the reciprocal nature of the results.

Laptops are given to each group to work up power-point presentations on the said aspect. Slides will naturally – and ideally – include illustrations, e.g. contracted illustrations. There is a danger here that pupils emphasize and delight in the visual nature of the power-point and ignore the key learning aspects of voice, gesture, pace and improvisation. For this purpose a modelled, rubbish power-point is given by the teachers, followed by an active and lively one. This modelling will save time.

Pupils are then encouraged to use prompt-cards to bring their power-points to life. Rehearsals. At this point the 5-14 Guidelines on Talking and Listening are being pursued, but as active, translated contexts of ideas from Physics. A good example of the wider, cross-curricular and ACE aims of the project.

The power-point slides are then collated and saved to shared information,  to be projected onto the screen during the real presentation. In a chosen lesson two other classes join the group first to view the booklets and the to listen to the presentations. Other teachers are also invited. Ideally 2 or 3 students lead an imagination exercise to begin.

The power-points + presentations are made. Learning is tested through the questions and feedback from the audience - a kind of formative, peer-assessment.

Such peer-assessment is then extended next lesson when each discrete group devises questions on their own sub-topic to be rotated round the class as pupils attempt to answer each specialist group’s own questions. The framing of questions is as important as the answers – a key to the main idea of Einstein’s questioning of given systems.

Finally a series of questions are given (see below): done in trios, using reporter, recorder, checker + feedback:

Einstein: Special Theory of Relativity

· Explain your answers in your own words:

	1. When I am going fast in the spacecraft, are my trainers heavier or lighter or the same as usual? Explain


	2. If I go in a smaller space capsule half the weight of the other one, can I catch the light beam? Explain


	3. When I was going fast I got heavier. Did my clothes fit me? Explain


	4. When I ride my bike really fast do I weigh the same as usual? Explain


	5. When I was going to Jupiter did I get older at the same time, or faster, or slower, or did I get younger


	6. If I go on a trip for 2 months of Earth-time how much food will I need? The amount for 2 months, or what? If I am going at the same speed as what I went to Jupiter? Explain


	7. Darrell has to hand in his homework in 1 hour’s time by your watch. He is late, as usual. He can’t do it in 1 hour. Can he go on a spacecraft, to slow down his time and get more work done, or does he send the teacher on the spacecraft, or is it useless and he gets told off?



	8. If I keep going round in circles in the spacecraft, can I keep having the same birthdays over and over again?


	9. Is time travel possible? Explain.


	10. I got squashed up. Do my clothes fit? Explain


	11.  I could not see the squashing because my eyes were squashed in the same direction. If I put my head on one side would I see it then? Explain


	12.  In what direction am I squashed up: thinner or flatter? Why?


	13.  If I take a 100cm ruler on the spacecraft to Jupiter, Uncle Albert says it is only 50cms. How long do I say it is? Explain


	14. When a nuclear bomb blows up and you pick up the bits, do the bits weigh as much as the bomb did? Explain


	15. When my Mum warms the plates in the oven do they weigh the same as when they were cold? Explain


	16.  A car is coming towards you when it is dark. The headlights are pointing right at you. Is the light coming at you at the usual speed of light or faster? Explain


	17.  Suppose when I am going to Jupiter, lightning strikes the spacecraft’s nose and tail at the same time says Uncle Albert. Do I think they strike at the same time? Explain


	18.  When I am going really fast in the spacecraft is the Earth the same weight as usual or what? Explain


	19.  It is 2 miles from home to school. When I am riding on my bike to school, is the distance the same? Explain


	20.  The science books in the science department are about things done in the lab i.e. when standing still. Do I need a different science book for every speed I go at? Explain


	21.  Make up your own question:



