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Introduction:  The South African astronomy 

community is currently facing a huge challenge: with 
access to world-class facilities such as H.E.S.S. and 
the recently inaugurated SALT, there is a desperate 
need to develop local astronomy skills.  There is also a 
persistent imbalance in resources at schools, resulting 
in for example over 95% of 12th grade “higher grade” 
mathematics passes originating from less than half of 
the schools offering this subject [1]. 

The Johannesburg Planetarium encounters the re-
sults of this: while there is an enormous amount of 
interest and pride in South Africa’s involvement in 
astronomy and space – every child knows the name of 
our “space tourist”, Mark Shuttleworth – there is a lack 
of scientific skills and little understanding of the work 
of the modern scientist, even among teachers. 

We report here on an experimental project in which 
a group of learners from less-well-resourced schools 
participated in the planning of an observing proposal 
submitted to the SALT.   

SALT: The Southern African Large Telescope is a 
10m-class, segmented-mirror optical telescope recently 
completed at Sutherland in South Africa.  The first 
instrument installed – SALTICAM – is an imaging 
camera.  Performance verification of this instrument 
started in late 2005.  Early in 2005, the South African 
Astronomical Observatory (SAAO) issued an invita-
tion to local astronomers to submit proposals for the 
PV phase.  Our project aimed to involve learners in the 
“real science” of planning such a proposal. 

The Planetoid Project:  The field of minor planets 
was selected because of its connection with the school 
syllabus, its topicality, and the ability of SALT to ob-
serve faint objects.  Current catalogues of trans-
neptunians, Centaurs, SDOs and “other unusual ob-
jects” were downloaded from the Minor Planet Center 
website [2]; this collection of objects was christened 
“planetoids” by the group. 

The group. Participants were self-selected – all 
were high-school learners who approached the Plane-
tarium looking for “more astronomy.”  Friends hearing 
of the project joined in during the project.  The group 
was thus fairly homogenous: all male, all from less-
well-resourced schools.   The core group consisted of 
seventeen learners from eight high schools.  Meetings 
were held on Saturdays, roughly twice a month. 

Introductory Activities.  Our most successful activi-
ties were those that were organized into formal work-

sheets.  Introductory worksheets on scientific notation 
and scaling were found to be very useful; learners 
worked in groups and were permitted to use very sim-
ple calculators.  A worksheet on speed (prompted by 
the Deep Impact encounter) revealed that learners did 
not know the speed of a car, presumably because their 
families do not drive cars. 

“Planetoid” Introduction.  Concepts such as ec-
centricity were explained by having learners draw el-
lipses with pins and string, and compete to draw the 
most eccentric orbit.   Catalogues of the objects and 
their physical parameters were set up on an Excel 
spreadsheet, and a set of macros connected to “hot-
keys” allowed learners to plot various parameters to 
compare the different types of objects, even though 
few had used a computer previously.  Two PCs were 
available, so learners worked in groups.  A two-page 
introduction to minor planets was presented in the 
form of a comprehension exercise. 

Introduction to Colour Photometry of “Plane-
toids”.  The enhanced colour Galileo photo of asteroid 
Gaspra was used to discuss the purpose of the observa-
tions: colour photometry to investigate rotation-
induced variations in the light curve of an irregularly 
shaped object.  This required a thought experiment: if 
Gaspra were so far away that it appeared as a dot in the 
photo, would it still have a “colour”?  Why does it 
have the colour it does?  Why are the cratered areas a 
different colour?  How would the observed dot vary if 
the object were spinning?  Real HST photos of KBOs 
[3] were used to show the type of observations we 
could make.   

At this point, the learners were rather confused.  
The activity described in the next section sorted this 
out. 

Differential Colour Photometry of brown-paper 
“Planetoids”. The learners then constructed irregu-
larly shaped “planetoids” from brown paper, with cra-
ters represented by blue paper.  These were suspended 
with string in front of a black background and photo-
graphed at different rotation phases with a cellphone 
camera.  The learners used the GIMP shareware to 
“paint out” extraneous features such as hands and 
string, and re-sampled the photos as 10x10 pixel im-
ages, to simulate real observations (Fig. 3).  These 
“observations” were then cropped to the “planetoid,” 
averaged to one pixel, and the colours measured using 
the GIMP colour-pick tool.   
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The resulting sequences of red, green and blue col-
our measurements were converted to differential col-
our measurements, and plotted.  The results (Fig. 1) 
clearly show a rotation curve. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Observing with SALT.  SALT operates at a fixed 

elevation, and drives in azimuth.  It has a “tracker” that 
allows access to a band of sky about 12o wide centred 
at 53o above the horizon.  This annulus-shaped field of 
view was plotted onto sheets of overhead transparency 
scaled to fit a cheap locally-developed planisphere.  
Learners used these enhanced planispheres to deter-
mine which objects would be visible to SALT during 
the PV phase.   

A worksheet on calculating exposure times, based 
on theoretical photon counts with each of the five fil-
ters (UBVRI), was developed.    

Printed lists of potential sources and their physical 
parameters were split among pairs of learners, who 
then picked potential targets and argued for their 
choice.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions:  In the end, most of the “real sci-

ence” was done by the “real astronomer.”  The project 
tried to teach relatively unskilled (but extremely enthu-
siastic) youngsters a huge amount in a limited time, 
and became rather chaotic at times.  However, we do 
believe that the learners genuinely felt part of a real 
science project.  One comment – “This is what real 
astronomers do, isn’t it?” was particularly gratifying.  
We have also noticed a huge improvement in the level 
of self-confidence of the learners involved.   

Worksheets developed for this project are available 
from flanaganc@planet.wits.ac.za. 
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Fig. 1: “Differential colour photometry” of the brown 
paper “planetoid” Roid (Fig. 2) over two rotation peri-
ods.  The rotation is clearly visible in the R-G curve. 

 
 
Fig. 2: Cellphone camera photo of  brown-paper 
“planetoid” named Roid. 

 
 
Fig. 3: HST image of KBO 33001 [3] (left), 
compared with resampled masked photo of 
“planetoid” Roid of Fig. 2 (right). 
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