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The Faulkes Telescope North and South

Australia FT 
(South)

Hawaii FT 
(North)



• Remote Telescopes
• User controls them in real time. 

• Examples: Telescopes in Education; The CSU Remote Telescope 
Project; and The Faulkes Telescope.

• Robotic Telescopes
• User does not get to control the telescope, software does 

everything. 
• Examples: the Bradford Robotic Telescope (John Baruch, 1993); and 

The Faulkes Telescope.

• Remote v Robotic telescopes in education
• Both have a place.
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The CSU Remote Telescope Current Observatory 

Tracks for 
the roll-off 
roof.

Note the 
louvres. They 
help keep 
the inside of 
the 
observatory 
close to the 
outside air 
temperature.



The CSU Remote Telescope



The CSU Remote Telescope

Eyepiece

Robotic focus unit 

Fork Mount



The CCD Cameras

Wide angle Wide angle 
cameracamera with with 
135mm lens135mm lens

Prime focusPrime focus
cameracamera for for 
magnified magnified 
views, views, 
eyepiece.eyepiece.

This is the This is the 
SX camera.SX camera.

MX CameraMX Camera



All-sky Camera



Infra-red camera



The system showing how things get to the user

Telescope Telescope 
and Blackand Black--

Hole with the Hole with the 
2 cameras at 2 cameras at 

the the 
observatoryobservatory

Charles Sturt Charles Sturt 
UniversityUniversity

UserUser



The “locus of control” rests with the students

• They decide what to image.
• They tell the telescope 

where to point.
• They tell the cameras what 

exposure time is needed.
• The images that the 

cameras take are 
‘downloaded’ over the 
Internet and the students 
see them a few seconds 
later.

• Students have to learn lots 
about Astronomy before 
they take control of the 
system over the Internet.



Teachers’ Guides

Australia



Teachers’ Guides

Canada The Netherlands



CD-ROMs



Pushing the boundary educationally

• Before going on-line students learn about: 
• Image processing
• Controlling the telescope
• What is above the telescope
• Also learn about the solar system, stars, galaxies, seasons, lunar 

phases, finding things using planetarium software etc.
• They learn that with using Image Processing software 

they can produce images that impress not only 
themselves but their mums, dads and teachers as well.

• The integrative theme in Primary school covers all of the 
Key Learning Areas (some more than others).

• The Secondary school materials target science in grades 
7-10.



What can the telescope do?

• You tell the telescope 
where to point.

• You tell the cameras 
what exposure time is 
needed.

• The images that the 
cameras take are 
‘downloaded’ over the 
Internet and you see 
them a few seconds 
later on your computer 
screen.

The Moon The Moon -- Magnified 50 timesMagnified 50 times



The Moon: Magnified 100 times



The Moon: Magnified 200 times



Students learn how to process the images: Observation 
of two Year 5 girls



A mosaic of 6 images

Grade 9 students



Jupiter

Unprocessed Image Processed Image

Four Grade 6 students planned for this image, took it and processed it.



Jupiter Processed Image

Shows the 
Great Red Spot 

at top left.



Saturn: Magnified 50 times



Saturn- with 6 Moons

Saturn is over 
exposed to make the 
moons visible.



M4 and Antares in Scorpio

M4M4

AntaresAntares



M4 in Scorpio up close

A view through the telescope using the SX camera



NGC5139

Mosaic of 12 images 
taken, processed and 

stitched together by Year 9 
class in Winnipeg, 

Manitoba.



The Sword of Orion - M42

The Trapezium is the group of four stars that lights up the nebula. 

5 second exposure.

A view through the telescope using the SX camera.



The Sword of Orion - M42

A 20 second exposure shows more of the nebula.

A view through the telescope using the SX camera.



The Sword of Orion - M42

A 25 second exposure shows even more of the nebula.

A view through the telescope using the SX camera.



Mosaic of M42

Mosaic of 6 
images taken, 
processed and 

stitched together 
by a Year 9 class 

in Winnipeg, 
Manitoba.



Example of Image Processing: Observation of 3 Year 6 
boys processing M83



The Large Magellanic Cloud: A wide angle shot taken 
through a 50mm lens

Tarantula nebulaTarantula nebula



The Tarantula Nebula: Taken at prime focus by Year 10 students



Remote Astronomy: Using, and learning with, an online 
telescope. 

Does using it produce the learning outcomes?

• DEST Research and Development Report 
• The Eye Observatory Remote Telescope Project: 

Practical Astronomy for Years 7, 8 and 9.

• PhD Thesis 
• Students’ experiences, perceptions and performance in 

junior secondary science: An intervention study involving 
astronomy and a remote telescope.

• Connection with DETYA study 
• The Status and Quality of Teaching and Learning of 

Science in Australian Schools (Goodrum, Hackling & 
Rennie, 2001).



DEST Study and PhD Thesis

The larger study set out to:
• evaluate the learning materials 

through obtaining feedback from 
teacher and student 
questionnaires;

• measure the learning outcomes of 
students by collecting pre-and 
post-test data on students’
astronomical knowledge;

• identify alternative scientific 
conceptions held by students;

• provide students and teachers with 
access to a remote telescope; and

• provide professional development 
and on-line support for teachers in 
the area of astronomy.

PhD Thesis focused on:
• students’ perceptions of junior 

secondary school science; 
• how the program affects students’

perceptions;
• students’ learning outcomes and 

the relationship between learning 
outcomes and  students’
perceptions in science; and

• teachers’ perceptions of the 
science they teach at school in 
relation to their students and the 
impact of their teaching of science.



Participants & Data Collection

Participants
• 30 secondary schools 

from four Australian 
jurisdictions.

• 51.6% public 

• 48.4% private

• 101 junior secondary 
science teachers. 

• Over 2000 junior 
secondary school 
students. 

Data Collection
• Secondary School 

Science Questionnaire 
(SSSQ).

• Student and Teacher 
Version.

• Astronomy Diagnostic 
Test (ADT).

• Interviews with students 
and teachers.



Perceptions of junior secondary science

• For nine of the 42 items significant differences were 
observed in the pattern of student responses.

• Copy notes nearly every lesson.
• Watch their teacher carry out experiments on a regular basis.
• Do experiments by following instructions.
• Little opportunity to choose their own topics to investigate.
• Seldom curious or excited about the science they experience at 

school.
• Rarely have excursions or outside experiences in science.

• Little change in students’ perceptions of junior secondary 
science (five year period).



Perceptions of junior secondary science

• The results show that for 36 of the 42 items statistically 
significant differences were observed in the pattern of 
student responses from the pre to the post-intervention 
occasion. 

• Some of the differences were in directions that were 
hoped for while others were less favourable. 

• Students’ perceptions of science changed after their 
involvement in the intervention.

• Reduction in copying notes and teacher-directed experiments.
• Increase in technology use. 



Seven Scales from the SSSQ

1. Perceived relevance of science at school.
2. Perceived difficulty of science at school. 
3. Teacher-directed experiments of science at school.
4. Computer-use in science at school.
5. Thoughts about what students need to be able to do in 

science at school.
6. Teacher’s role in science at school.
7. Outside experiences in science at school.



Relevance of science at school scale

1 2

Occasion Year 7

2.8

3.0

3.2

3.4

3.6

3.8

Re
le

va
nc

e 
M

ea
n 

Sc
or

es

1 2

Occasion Year 8
1 2

Occasion Year 9

sex
female
male



Difficulty in science scale
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Teacher-directed experiments scale
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Computer scale
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Thoughts about what students need to be able to do in 
science scale 
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Teacher’s role in science scale
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Outside experiences in science scale
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ADT Alternative Conceptions
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ADT complexity of written responses
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Mean scores by content covered for secondary students' 
Knowledge about Astronomy

Set 1 – Just Telescope Control

Set 2 – 1 + Moon

Set 3 – 2 + Solar System

Set 4 – 3 + Stars

Set 5 – 4 + Galaxies



Teacher Comments

• From an educational point of view...when "at risk and 
beyond" kids produce a report with enhanced images of 
their choice accompanied by a bit of research I know we 
have done something very significant over the past few 
months. This is priceless! 

• Everyone got to try the software and I had several 
comments on how easy it was to get through it. At first I 
think they were intimidated ( or overwhelmed) but it 
certainly took off . 

• If you ever question what kind of impact your programme 
is having....just look at WKCI.  In Dec. 2002 I remember 
thinking "If we can just get a couple of images I'll be 
happy." Now I'm looking at a full blown course centred 
around the telescope and a drive full of images!!



Student Comments

• By doing this project I have learned so much about how to find the size, 
mass, density and gravity of the planets, the moon and the sun. What I 
found the most interesting about the astronomy project was when we 
operated the telescope situated in Australia. It was really great and 
everyone had lots of fun taking pictures. I hope this project keeps on over 
the years hopefully will keep improving so the future kids who will soon 
become grade 8 students have the great opportunity to operate the 
telescope themselves.

• I really enjoyed this project, it was a great experience and a once in a life 
time chance. My favorite part was finding meteor particles because I was 
amazed of how easily you can find them. Just knowing that you are holding 
a piece of a meteor that came from so far away sends a chill down my 
spine. I believe that you should repeat this project next year and many 
years after that so you can share this awesome experience.



Student Comments

• This project (The Telescope Project) has inspired me to “reach for the stars”
and try something new. At first when we started this project I thought it was 
going to be lame, but as we got started, it was a whole new experience. I 
had a good time doing the moon project, the planets project, and the 
meteorites project, and most of all the telescope project. It was my once in a 
lifetime chance and I took it, and I will never regret it. This project is a very 
educational once in a lifetime experience, stupendous one, and I am happy 
to have been a part of it.

• Through out this section of astronomy, I learned many things. It was worth 
while and I think it should definitely be repeated for grade 8 students. During 
this subject I learned about the moon, the planets, and the size of the 
planets, the density, and the mass. I also learned about meteorites, how to 
operate the CSU telescope, and how to make a power point. In all my 
favorite part of this project is when we took control of the CSU telescope 
because it was a very interesting experience. In the future I hope other 
students get a chance to experience what I have experienced.



Year 5 – Jacquet River School, NB, Canada

• Hello, well first of all we would like to thank you for the great hour. We loved 
it. Here are a few comments from the students of Jacquet River School :

• ‘You know so much about it’
• ‘Your telescope is awesome’
• ‘It was really exciting knowing that we were the ones in charge of the 

telescope’ ‘I love the images that we took’ ‘I enjoyed watching the telescope 
move’ ‘I want those images for my room’ ‘Thanks for helping us take the 
pictures’ ‘It was so cool when you waved to us’ ‘I loved talking with you’
‘You could answer all our questions’ ‘It was cool how you would make the 
images clearer’ ‘It was awesome when you would make our pointer 
move...you would take control of our mouse’ ‘I love it!!!!``

• I would like to thank you for giving us the chance to participate in this project 
and for all your time and effort. The students could not stop talking about 
our experience today. They are already talking about working on the 
images. They are really enjoying this....It's great to see kids having so much 
fun and yet learning so much...they are having a blast!!!  Thank you



Year 8- Dalhousie Middle School

• Here are a few of the comments the students have made from 
Dalhousie Middle School:

• " This was awesome, I really enjoyed learning about space and 
astronomy, I liked seeing the man in Australia waving at us.  I hope 
to get to be part of this project again next year." Philip

• " Thank you for the time you gave to allow us to learn about 
astronomy and how to use a telescope.  I really enjoyed seeing the 
sky above Australia" Jenn

• " I learned a lot about astronomy in this project, I want to be a 
meteorologist when I finish school"  Corey

• " This project was cool, I learned a lot and want to continue using 
what I learned."  Carol

• " This is almost Scary. " David
Some students are still writing their comments, I will forward them to 
you in the next couple of days.



Using the Telescope for Real Science

• In 2005, a year 10 student wanted to do “real” science for his 
individual student research project. 

• He had considered a variety of topics.
• He settled on a “real” science project using the telescope.
• He did research on variable stars and settled on NSV 05596 (near

gamma Crucis).
• He took 37 images over 3 months.
• He reduced the data and wrote it all up.
• He won the STANSW Year 10-12 prize for Physics.

James Sinclair
• James is going to talk to you about his work with the CSU Remote

Telescope.



CSU Remote Telescope

CSU Telescope Website:
www.csu.edu.au/telescope

Your chance to look at resources
and ask questions


