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Abstract

The assignment was to provide a teaching resource and written up piece describing the process by which it was put together. Discussion on how the topic was chosen, how the topic was researched and the research into prior learning from the pupils is visited. The resource is focused upon the students, and detailed as to why, as well as the different types that are available to use in this situation. The difficulty of differentiation is explained and how this will apply to the resource.  Research into how to evaluate the resource, developing of a method to do so and finally the evaluation itself are all done and finally a description of its integration into the classroom and lesson. 
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Topic Choice



      
Given complete free reign of the National Curriculum meant the choice of where to start was harder than ever. The resource was to be used in our future teaching careers and so it made sense to gear it towards my speciality, Physics. Spending twenty hour on one piece also meant an interest in the subject matter would be necessary. Reading through the National Curriculum website, one section jumped out at me, The Earth and Beyond. Space is a subject that appeals to me and many children. Looking back to my education, I remember it also being a subject that is beyond visualisation of such grand scales at such a young age. 

The Earth and Beyond encompasses five topic areas; movement of the Earth causing apparent movement of the sun and stars, relative position of planets in the solar system, the movements of said planets, light sources and reflected light in the solar system and the uses of artificial satellites and probes to explore the Earth and Solar system (National Curriculum Online, SC4 Physical Processes, date unknown). The latter had the scope for animations, calculations and academic writing for the pupils and so was chosen for greater research.
Research into Topic and Earlier Work
Three online resources exist to help meet with the National Curriculum. National Curriculum Online is the actual curriculum listed out for each year. This is legally bound to be taught by the school, and the children and parents are entitled to learn the subjects is the curriculum, 
The QCA gives guidance based around the National Curriculum, but is not legally binding. This site gives advice on what to teach. KS3 Strategy is another non-legally binding guide. This site suggests how to teach, giving starters, midpoints and plenary ideas.
Bruner's constructivist theory, the general idea behind the curriculum (Lecture notes) means that pupils will have visited space topics before. Specifically, they will know; that the Sun, Earth and Moon are approximately spherical, that the sun’s position changes through the day, day and night are related to the spin of the Earth and that the moon orbits the Earth whilst the Earth orbits the Sun (DfES, QCA, 2006, Earth, Sun and Moon.)
Just as important are the skills that the student will have picked up. By now, the students should be able to explore and ask their own questions as well as link their answers to scientific ideas. They are also expected to carry out systematic investigations as well as communicate their ideas through a range of scientific language (National Curriculum Online, Attainment Target, date unknown). To better the resource, being able to re visit the ideas from KS2, quickly, efficiently and without boring the student will help the learning process.

The QCA gives a 7.5 hour teaching time allotment to Gravity and Space, so the narrowing down for this piece of work is a must. Thought the site gives a brilliant insight on how to get the ideas across, it is not something the resource can be based on. It does point out pieces that the children have most problems with, however, such as ‘Many pupils think that something moving in a circle has an inherent circular motion and would continue to move in a circle of its own accord’ (DfES, QCA, 2006, Gravity and Space).  These ideas allow focus on those parts to stress in the resource, to ensure that pupils benefit.
Text books at this level clearly section off each part of Earth and Space into similar themed sections. To give fully describe the notion of satellites in orbit, it will be necessary to revisit orbit theory from KS2, build on it and then talk about Satellites. The benefit here is reinforcing past learning, or to those who did not grasp the concept the first time round, another chance to understand. With each pupil then at the same level, the science can be furthered.
Past papers give an idea to the level that a child must meet.  From reading official test papers ,(Official National past Papers, 2006) it can be seen that questions are based around idea that a child can work out answers from a combination of their own knowledge and given facts, for instance a diagram or table, as see in the curriculum expectations, therefore these ideas will be used in the resource.
Revision Guides, (Letts, Gannon) set out the ideas that should be included within the whole topic and provide the correct way of wording science to a 11 to 14 year old. Narrowing them down to only Satellites is where the work begins.

Focusing the Resource


A teaching resource is an aid to facilitate the learning process. Whether it is aimed at the teacher or the pupil is another matter. Evidence has shown that the years between age 11 and 14 can be a time of falling motivation and rising disaffection. Lessons where you are doing something different really stick in the pupils minds (DfES, Onward and upward — aiming high at Key Stage 3.) Therefore the resource will be aimed to produce enjoyment and learning. With ICT now being embedded since KS1 and 2 (DfES, Primary: Learning and teaching using ICT, 2006), the trend can be continued by its use here. 
Resource Types
A simulation is an imitation of some real thing, state of affairs, or process (Wikipedia, 2006.)  Another description could be an interactive model. Children obviously enjoy interaction rather than lectures and so a cleverly put together resource can capture the child’s attention while facilitate learning. With the subject, space, real time measurements, watching satellites, exploring the planets are all things that require simulations, obviously visits and measurements are limited. The added bonus is the help to this subject that visualisations can give. Pictures, animations and interactive objects will help a child see ideas that can not be explained as easily in words.
Data logging is good for watching trend in a measurable environment. Space and satellites are not something that could be logged in class. Spreadsheets Are a resource that allow many possibilities, from simple number crunching to the production of graphs and charts that a student can see trends forming in front of him with. Data can be recorded by the student or provided for them to use.

Interactive word documents are a simple resource that can be used to link ideas and information within or between documents. Resources like this can be simply information providing, or using the links, end up being interactive, guiding students or providing choices through navigation. A step on from here would be a webpage. This provides interaction, accessibility and a more customisable and ultimately attractive look. A webpage can contain each of the above type of resource.  Using Flash will allow a fully interactive and colourful presentation that the children will enjoy, vital to help the learning process.
The danger of only having an ICT based resource is the lack of reinforced learning from writing answers, as well as keeping the finished work for later revision. Therefore, combining the resource with a handout will be favourable.’

Differentiation

Differentiation was defined by Webster as: '…the maximising of learning for all children, by taking account of individual differences in learning style, interest, motivation and aptitude, and reflecting these variations in the classroom' (Moss, G. 1995).
Teaching the same curriculum to all pupils, using a range of strategies to meet differing needs is vital for a whole class to learn. High expectations must be set and work available fro genders, special educational needs, disabilities, social and cultural backgrounds, ethnic backgrounds and linguistic backgrounds. Not only is the setting up of differentiation  fair to pupils, but it is their right as their right is to learn what is stated in the curriculum.  Another issue here is that KS3 is a wide range of 11-14 year olds. When each part of the curriculum is tackled is not enforced so the levels of learning must be differentiated again if a resource is to be effectively used by different age children.

The resource will be geared towards a standard comprehensive school class. To differentiate most effectively, the pupils will not realise just how much the work is geared towards their level of understanding. The ICT section can be used to automatically differentiate between the students, leading them to different pieces of work depending on their performance. This will work on a drag and drop filling in of sentences, where if the pupil gets them incorrect, they will be encouraged and helped to improve before moving on. Aiming at three levels on the back of an initial filling in the gaps exercise, the piece can lead the student to print out a worksheet for them to write on. Lower level worksheets are more intuitive, giving clues and simpler exercises, such as filling in missing words; whereas higher-level work require full sentences to be written in their own words. The idea is to provide a more open ended question system. The questions will be geared around those found in exam papers and aim to qualify parts of the KS3 general aims, specifically; using models to explain events, understand a range of science, base ideas on their scientific knowledge and present day scientific developments.
Evaluating the Resource
The quality of work, its suitability and its success in facilitating the learning process must be evaluated. Evaluation is defined as to ‘Place a value on; judge the worth of something (Webster’s Online Dictionary). The key question here is how well am I getting this across to the students. The true test would be an introduction straight into a school environment, but without this option, another route is required. Self monitoring is one way, though it is hard to be objective when the resource is created by the evaluator An independent view would help, though unless the individual is at the same level as those that the resource is aimed for, it will be  skewed, perhaps by the underlying knowledge that the individual has. Having 11 to 14 year olds try out the program is the best route, as there learning process can be observed on the back of their prior knowledge, though a combination of all three will allow issues to be faced at from many angles. 

Obviously accuracy is vital. The information contained within the resource will be accurate, based on numerous text books. Currency issues are approached by the fact that all information is gained from the most recent text books and news stories. Objectivity is required to make sure that the student continues to learn the set piece without going off at confusing learning tangents.
Whether this will be tested through watching a student use a resource, questionnaires on the resource or tests is important.  A combination of all three again is the best method, though as unobtrusively as possible. The resource will be given to my neighbour’s children, who will then use it as I sit with them. As the resource is used, questions will be put forth unobtrusively about the look and feel of the resource, whether it is fun, and then simple test of knowledge that they gain from it, by seeing if they can answer me questions the next day. The parents and children have consented to the test and the children understand simply that it is a learning program for them to have a go on, not where it is from or why it is created, trading their time for mars bars! A fellow teaching student will also test it and voice opinions.
Evaluation
All adults gave the same general response to the resource. It was described as colourful and interesting, something that would presumably encourage the kids. The level of work was just enough that adults had to take some information from the resource its self rather than all own knowledge, but it was enjoyable for them to play with the work to find answers. It took twenty minutes on average to work through without an introduction, and only doing worksheet 1. 
The children that were plied into testing the resource enjoyed the animations. They found the resource easy to navigate, watching them it seemed that they could deal with the computer better than adults could. They worked through diligently, answering questions as they went along, at one point when one couldn’t find an answer, I suggested using the repeat button, he did so and found the answer. Though the children enjoying the sounds and music, the actual resource would have none in it as it would be very distracting if more than one was running.

Integrating the Resource into a Typical Day

The resource is designed to take a whole class (40 mins). It can be used either with very little introduction, with the teacher walking about and providing assistance or as part of a guided lesson where each section can be worked through together. ‘Satellites’ is one of the last topics of Earth and Space and so is designed to leave the topic on a lighter, more enjoyable ad interactive not. The class would use the ICT room to work through the resource and be able to hand in their finished handouts by the end of the lesson. Having it as an online resource allows it to be set as a homework exercise if necessary, this also allows for the differentiation in speed that a child will work at. 

Post Report


Changes from the Proposal
Originally the intention was to make a drag and drop paragraph to evaluate the learning as the students progress, aiming to provide differentiated work. This method would not be infallible. It was decided to change this to work as a real class situation would. The work is aimed at a general class level, pushing the average student. For those who excel, there are further questions that encourage the student to formulate his own ideas and communicate them. For the students that work through the work at a slower pace, they have the same level of work as the other students, but if they do not make the extra, they will not miss out on any core work. The resource has options to repeat certain sections, and the whole thing. This allows the students to work at their own pace.


The original idea of orbits was tweaked when balancing the amount of work to cover and time came into play. Satellites are the closing point of KS3 Earth and Space. This was to be the focus, relating the work on orbits into the topic. The level was aimed to build upon the previous work on the position of the Earth and its moon and which bodies in the solar system provide light.

Key Knowledge to Cover Satellites
Definition
What is an orbit?

How orbits work

The Moon as a satellite

The Moon and why it appears to change shape

Artificial satellites

Artificial orbits
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