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TEACHERS’ GUIDE
Travel to a black hole
Curriculum Links to KS3
 (September 2013)
Aims

· develop understanding of the nature, processes and methods of science through different types of science enquiries that help them to answer scientific questions about the world around them 
· are equipped with the scientific knowledge required to understand the uses and implications of science, today and for the future. 
Scientific Knowledge and conceptual understanding

The principal focus of science teaching in key stage 3 is to develop a deeper understanding of a range of scientific ideas in the subject disciplines of biology, chemistry and physics. Pupils should begin to see the connections between these subject areas and become aware of some of the big ideas underpinning scientific knowledge and understanding. Examples of these big ideas are the links between structure and function in living organisms, the particulate model as the key to understanding the properties and interactions of matter in all its forms, and the resources and means of transfer of energy as key determinants of all of these interactions. They should be encouraged to relate scientific explanations to phenomena in the world around them and start to use modelling and abstract ideas to develop and evaluate explanations.
Spoken Language

The national curriculum for science reflects the importance of spoken language in pupils’ development across the whole curriculum – cognitively, socially and linguistically. The quality and variety of language that pupils hear and speak are key factors in developing their scientific vocabulary and articulating scientific concepts clearly and precisely. They must be assisted in making their thinking clear, both to themselves and others, and teachers should ensure that pupils build secure foundations by using discussion to probe and remedy their misconceptions.

Working Scientifically
Scientific attitudes

· understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and ideas, together with the importance of publishing results and peer review 
· evaluate risks

Experimental skills and investigations

· ask questions and develop a line of enquiry based on observations of the real world, alongside prior knowledge and experience 

· make predictions using scientific knowledge and understanding 

· select, plan and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, dependent and control variables, where appropriate 

· use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety 

· make and record observations and measurements using a range of methods for different 
Analysis and evaluation
· apply mathematical concepts and calculate results
Subject content – Physics
Motion and Forces: Forces

· non-contact forces: gravity forces acting at a distance on Earth and in space
Space physics

· gravity force, weight = mass x gravitational field strength (g), on Earth g=10 N/kg, different on other planets and stars; gravity forces between Earth and Moon, and between Earth and Sun (qualitative only) 

· our Sun as a star, other stars in our galaxy, other galaxies 

· the light year as a unit of astronomical distance. 

Curriculum Links to KS4  (December 2014)

Science is changing our lives and is vital to the world’s future prosperity, and all students should be taught essential aspects of the knowledge, methods, processes and uses of science. They should be helped to appreciate the achievements of science in showing how the complex and diverse phenomena of the natural world can be described in terms of a number of key ideas relating to the sciences which are inter-linked, and which are of universal application. These key ideas include: 

· the use of conceptual models and theories to make sense of the observed diversity of natural phenomena 

· the assumption that every effect has one or more cause 

· that change is driven by interactions between different objects and systems 

· that many such interactions occur over a distance and over time 

· that science progresses through a cycle of hypothesis, practical experimentation, observation, theory development and review 

· that quantitative analysis is a central element both of many theories and of scientific methods of inquiry. 

The sciences should be taught in ways that ensure students have the knowledge to enable them to develop curiosity about the natural world, insight into working scientifically, and appreciation of the relevance of science to their everyday lives

Teachers should feel free to choose examples that serve a variety of purposes, from showing how scientific ideas have developed historically to reflecting modern developments in science and informing students of the role of science in understanding the causes of and solutions to some of the challenges facing society.

Working Scientifically
The development of scientific thinking 
· the ways in which scientific methods and theories develop over time 

· using a variety of concepts and models to develop scientific explanations and understanding 

· appreciating the power and limitations of science and considering ethical issues which may arise 
Experimental skills and investigations 
· using scientific theories and explanations to develop hypotheses 

· planning experiments to make observations, test hypotheses or explore phenomena 
Analysis and evaluation 
•    applying the cycle of collecting, presenting and analysing data, including: 

· carrying out and representing mathematical and statistical analysis

· interpreting observations and other data, including identifying patterns and trends, making inferences and drawing conclusions 

· presenting reasoned explanations, including relating data to hypotheses 
•    communicating the scientific rationale for investigations, including the methods used, the findings and reasoned conclusions, using paper-based and electronic reports and presentations. 
Vocabulary, units, symbols and nomenclature 
· developing their use of scientific vocabulary and nomenclature 
Subject content – Physics
Forces

· gravity

Force and motion
· acceleration caused by forces; Newton’s First Law

· weight and gravitational field strength

Space physics

· the main features of our solar system
Lesson Aims

· To examine the differences between living conditions in space compared to conditions on Earth 

· To explore what it would be like to travel in space (and if people should)

· To consider the prospect of space travel becoming accessible to the public
Learning outcomes

After completing this task pupils will be able to:

· Explain how living in space differs from living on Earth

· Have an awareness of specific risks and dangers facing space travellers

· Describe what you would be able to see from/in space

· Navigate their way around sites such as NASA site to find the information they are searching for (i.e. hone their internet research skills) 

· Appreciate the business potential of the space tourism market

Where does it fit in?

This task builds on students’ knowledge of gravity, the effects of zero gravity on the human body, and further develops the theme of Space Physics.

Resources

· The article (access on computers or print out)

· Print out activity worksheets 1 (a short story), 2 (what’s it like ‘living’ in space?), and/or 3 (a space travel brochure)

· Useful websites (optional) providing further information on Space Travel and Conditions for Living in Space 
· PowerPoint presentation – 11 slides outlining task
	Resource
	Description
	Use 

	Teachers’ guide
	Task aims, learning outcomes, timing, notes
	Accessed from website

	Travel to a black hole 
	the article
	Read off website or printed out

	Other articles
	List of useful websites to access further articles
	Links provided from website or from PowerPoint slide

	Activities 1, 2, 3 
	Activities for classroom/project work or homework
	Activities from website or printed out

	On screen task outline
	PowerPoint slides introducing each section of task
	Presentation 


Useful websites
NASA websites: conditions for living in space

www.nasa.gov 

http://www.nasa.gov/audience/foreducators/Redirect_Spacelink.html
This webpage gives a list of further websites for information on living conditions in space: http://search.nasa.gov/search/search.jsp?nasaInclude=living+conditions+in+space
NASA curriculum activities for teachers:

http://wright.nasa.gov/activities.htm
Websites for finding the Space Station: 

http://www.heavens-above.com/
Other NASA Websites to check out: 

http://spacelink.nasa.gov/.index.html 

http://www.nasa.gov/audience/forstudents/k-4/home/F_Living_in_Space.html
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Task at a glance
	Task sequence
	ppt

Slide #
	Student participation
	Timing

	
	
	Whole class
	Pair work
	Group work
	Individual. work
	

	Starter

Ask pupils to imagine . . . they were offered a free trip to the Space Station, would they go?

	
	(

	(

	
	
	5 min

	Main  Task

Read the article section: Travel to a black hole
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Explain Activity: 

(1 or 2 or 3: offer pupils a choice of activity – use article and internet/library resources)

Do Activity: 


Home Task:

Finish Activity (or set one of other two activities for homework)

	
	(
	(

	(

	(
quiet reading

(

	10 min

10 min

30 min



	Notes:

· The topic and activity could easily take up a 50-60 min lesson.

· Estimated time required: 45 mins – 55 mins 
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