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WX Sats and Education
Bringing Space into Your Classroom

by Mark Spencer, WA8SME, mspencer@arrl.org
ARRL Education and Technology Program Coordinator

2. Adding a receiver to receive signals sent 
by satellites

3. Adding display software that will display 
imagery sent by certain satellites

4. Adding a dedicated satellite receiver and 
antenna for a quality satellite ground 
station

Step 1
Bringing space into your classroom begins 
with obtaining a computer and installing 
satellite orbit prediction software so that 
satellite positions and tracking are displayed 
in the classroom. The computer does have 
to be the latest and newest, high-powered 
computer. Many older models that have 
been retired will do just fine. Satellite 
position prediction is fundamental to using 
space borne technology and provides many 
learning experiences for students. Predicting 
satellite locations used to be done with 
tedious mathematic calculations, but for 
years, computers have been used to do the 
chore. Some of the more capable prediction 
software packages can be purchased for 
modest costs but many free computer 
programs are available from web resources 
are for various computer platforms. [1]
When you have the computer with the 
satellite prediction software loaded just 
follow these steps to get started:
Update the computerôs internal clock to 
the correct time. Though not absolutely 
necessary, the correct time is required for 
accurate position predications. [2]

U p d a t e  t h e 
K e p l e r i a n 
e l e m e n t s .  T h e 
K e p l e r i a n 
elements are the 
m a t h e m a t i c a l 
parameters used 
by the formulas 
in the predication 
s o f t w a r e  t o 
c a l c u l a t e  t h e 
satellite position. 
U p  t o  d a t e 
Keplerian elements 
are available from 
Web sites. [3]
Select the satellites 
you would like 
t o  t r a c k .  T h e 

international space station (ISS) and Hubble 
space telescope are interesting to students, 
but also there are NOAA low orbiting 
weather satellites, ham radio satellites, 
Global Positioning Satellites and others that 
will interest students. You might have the 
students select a satellite as ñtheirò satellite 
and have them research and write a report on 
their satellite. You might consider choosing 
satellites in different kinds of orbits so that 
the students can learn why various orbits 
are used to accomplished different tasks or 
satellite missions.
Once the system is set up, just let it run. It 
does not require on-line access, the software 
and computer operate stand-alone and 
the computer continuously calculates the 
selected satellite positions and updates the 
computer display. Figure 1 is an example 
of the type of display that you can expect 
from free satellite prediction software. The 
software that I recommend is called NOVA, 
but it costs around $50. The graphic display 
is more detailed and there are other valuable 
tracking features. Figure 2 is an example of 
the type of display using NOVA.
Many students have the impression that 
satellites orbit the earth in a wavy or sine 
wave motion because this is how satellite 
orbits are typically displayed. However, 
the satellites actually orbit in an elliptical 
orbit (almost circular) and the earth turns 
underneath the satellite as it orbits. On a 
þat map display, this results in the apparent 
sine-wave track. One feature I like about 
the NOVA software is that you can select a 
view of the earth from space, which gives a 
more 3-D view of satellite orbits (see Figure 
3). In this view the students can see a more 
realistic orbital track, and the fast forward 
button advance the satellites in quick time 
to better illustrate the orbital track.
There are a number of learning topics that 
can be addressed by this ýrst step in bring 
space into your classroom (see Table 1).
Step 2
Many of the satellites send out signals 
on frequencies that can be received on 
a standard police scanner receiver. In 
particular, the NOAA low orbiting satellites 
send out very strong and distinctive signals 
on frequencies 137.50, 137.62, 137.10 MHz. 
In this step, simply place a police scanner 

Space borne technology affects many 
things in our daily lives from telephone 
and television communications, 

to national security, to scientiýc research, 
to weather forecasting, to protection and 
husbandry of the environment and natural 
resources, to providing the location of your 
car when you have a þat tire and need help. 
It is important for our students to study space 
and space borne technology so that they 
can use this technology more effectively to 
enrich their lives. Also, if you are looking for 
something that cuts across curricular lines, 
something that connects multiple content 
areas from geography and geology, from 
physics and environmental studies, from the 
science of radio to the science of space é 
bringing space into your studentôs learning 
experience just might be for you. I suspect 
that you think that bringing space into the 
classroom has to be expensive and requires 
advanced and sophisticated equipment, but 
you would be wrong. My purpose in this 
article is to illustrate a four-step approach 
that will allow you to bring space into your 
studentôs learning experience incrementally, 
at a level of rigor that is appropriate for 
your student, and at cost that is certainly 
affordable.
The four incremental building blocks that 
you can use to bring space into the classroom 
include:
1. A computer and satellite orbit prediction 

software

Figure 1: The typical display of orbital predication software. This is a 
freeware software package showing the orbit and position of a satellite.




