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Introduction – Project goals 
 

Although it is not widely known to students and the public, the ancient Greek 
philosophers had made a number of accurate astronomical measurements and created 
successful models in an effort to describe the wonders of the Cosmos. With the power of 
the human mind they carried out reasonable estimates of the sizes of the earth, the moon 
and the sun and the distances of the sun and moon from the earth.  

This project’s aim is two-fold.  
Firstly it aims at bringing this knowledge to the secondary education students, who, 

by carrying out these measurements, will appreciate how an innovative mind can explore 
the universe from our little planet. The students will carry on exploring the universe 
beyond the earth, moon and sun and by analysing their observations will evolve their 
knowledge of the universe and change any alternative ideas held to the scientific accepted 
ones.  

Secondly, it is this project’s aim to support these students in reaching out the 
community and spreading this knowledge to the public so that everyone can realize that 
the cosmos is not far out of reach but is within everybody’s grasp to explore it even from 
their own backyard, as the Ancient Greek astronomers did.  
 

1. Short summary 
 

A series of workshops was designed to support students of the senior High School 
(called Lyceum) of Nea Zichni to get acquainted to the acomplishments of ancient Greek 
philosophers regarding astronomy. The students were taught according to this teaching-
learning sequence and made measurements of the size of the Earth, the size and the 
distance of the Moon,  and the size and the distance of the Sun. At the end of the spring 
term the participating students formed a report on the work they did in the project. 

An 8-inch telescope was purchased with the appropriate accessories for observing the 
Moon, the Sun, the solar planets and other objects of the night sky and taking images of 
them. It was used by the students to observe sunspots during daytime and for other sky 
objects during nightime.  

In the context of another environmental project, which also was carried out at our 
school, an excursion to the city of Kastoria was made, at which students from this project 
participated. A small portable telescope lent to us by the Center of Natural Sciences of 
Serres was carried there but during our stay in Kastoria heavy clouds were covering the 
sky not allowing for any descent observations. 

Two short evaluation tests were constructed; one for measuring the students’ 
conceptual evolution throughout the project and one for measuring the students’ attitude 
towards astronomy. They were put together in a single looking test and were administered 
to the students at the beginning of the project (pre-test), at the end of the spring term as a 
mid-test and at the end of the fall term (post-test). The results were compared among the 
three instances to determine the successfulness of the project for the students of our 
school. This test is presented at the end of this report. 

The participating students visited neighbouring schools and presented their work and 
experience with the project. They also raised interest for astronomy inside our school by 
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presenting their work to the rest of our school students, too. The same evaluation tests 
were also completed by students of all these schools before and after our students’ 
presentation to check for either an increase in field knowledge understanding or attitude 
change towards astronomy. The students’ answers were processed and the results are 
presented in section 3.  

A web site has been created for the project which presents the objectives, the events 
and other information relevant to the project. The address of the site is  

http://lyk-n-zichn.ser.sch.gr/ADMire
and the site was constantly updated and enriched with new material as the project 
evolved. 

The project participated in the summer festivities of the local municipality by 
organizing an open astronomy evening. During the event, which took place on 16th July, 
Asst. professor K. Tsiganis gave an invited talk, our school students’ work was presented 
to the public and a local amateur club called Astropili provided telescopes, which, 
together with our school telescope guided people from the local community to the 
wonders of the Universe. The event was a great success and will be repeated every 
summer and on other possible occasions. 

Our telescope was equipped with a secondary guiding system to lock upon stars and 
provide stable guidance to the telescope, necessary for carrying out astrophotography. 
This allowed our students to take pictures of constellations and deep sky objects during 
the fall term. An introduction to the standard data reduction techniques was also given on 
using bias, dark and flat frames. The best images of our student efforts on some night sky 
objects are published at the project’s website.  

 
2. Reaching our goals 

 
The first goal of the project was accomplished by incorporating the project in the 

context of the Spring Term course of the Greek curriculum called “Project”. Within this 
course 19 students learned the fundamental elements of earth and sky motion and 
attempts were made to restore any misconceptions inherited by their surroundings. 
Measurements of the sizes of the Earth, Moon and Sun and their distances were carried 
out and observations of the sun at normal class hours and sky observations at evening 
sessions were made.  

To evaluate the students’ field knowledge evolution as well as to check for attitude 
changes two short tests were constructed. They were put together in a single looking test 
and were administered to the participating students at the beginning of the project (pre-
test), at the end of the spring term as a mid-test and at the end of the fall term (post-test). 
This test is presented in the end of this report.  

The first five questions were testing the students’ attitude towards astronomy. A five 
level rubric was used to score the answers to these questions. Each answer received score 
points equal to the level of the rubric indicated by the student, namely 1, 2, 3, 4 or 5. 
Since in the last three questions of this test the highest score was showing a high dislike 
for astronomy, these three question scores were reversed for the final calculation of the 
score of the students in the attitude test.  

The remaining eight questions were testing the field knowledge of the students in the 
specific areas which were discussed within the context of this project. Each answer was 
evaluated independently by two teachers and rated from 0 to 1 according to the 
correctness and completeness of the answer. This scale was composed of eleven levels, 
namely 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.  
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The students’ scores were averaged for every test instance and were compared among 
the three instances to determine the successfulness of the project for the students of our 
school who participated in the project. The average students’ scores are shown in the 
following table and are graphically represented in Pictures 1 and 2. 

 
Nea Zichni Lyceum Pre test Mid test Post test 

Attitude 1.81 4.02 4.47 
Field knowledge 0.35 0.64 0.72 

Table 1. Average student scores for the participating students of Nea Zichni Lyceum 
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Picture 1. The participating students’ attitude evolution throughout the project 

 

Nea Zichni Lyceum - Knowledge evolution
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Picture 2. The participating students’ field knowledge evolution throughout the 

project 
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A significant improvement is observed in both the students’ attitude towards 
astronomy and their relevant field knowledge throughout the whole project duration. This 
improvement is also verified by a statistical analysis through paired samples t-tests 
comparing pre- and mid-test scores, mid- and post-test scores and pre- and post-test 
scores. All tests show that the case for no improvement in any comparison can be rejected 
with greater than 99% confidence. 

The improvement seems to be great in the first part of the project (from pre-test to 
mid-test) and quite small in the second part (from mid-test to post-test), as can be shown 
from the above graphs. This can be attributed to the fact that the initial scores in the pre-
test were low, allowing for a great improvement afterwards, whereas the mid-test scores 
were above the middle point of the corresponding scales allowing for only modest 
improvements. To correct for this effect and better assess the improvement on both parts 
of the project we calculated the so-called Hake gain for both the attitude and field 
knowledge improvement in mid and post-tests. The Hake gain is defined as the normal 
gain divided by the maximum gain which can be achieved in each case: 

Hake gain = (final score – initial score) / (maximum score – initial score)  X 100% 
and the average Hake gains for both the attitude and field knowledge tests are shown in 
table 2. 
 

Nea Zichni Lyceum Pre test to Mid test 
Hake gain (%) 

Mid test to Post test 
Hake gain (%) 

Pre test to Post test  
Hake gain (%) 

Attitude 69.28 45.92 83.39 
Field knowledge 44.62 22.22 56.92 

Table 2. Hake gains for the participating students of Nea Zichni Lyceum 
 

In essence, Hake gain shows the percentage of students who changed attitude towards 
astronomy or corrected their initial knowledge about astronomy during the project. Hake 
gains below 30% are considered to be small , between 30% and 60% are considered to be 
of medium level to significant and above 60% are considered to be very significant.  

As can be seen from the above table, there is a very significant total attitude 
improvement towards astronomy throughout the whole project. This improvement was 
mostly accomplished in the first part, but also appeared during the second part. This is 
expected since the excitement produced by the initial contact with a subject such as 
astronomy is likely to drive an initial wave of positive attitude towards astronomy. This 
attitude improvement will then decline but will remain present as students gain a better 
understanding of the subject and get engaged in challenging activities, like 
astrophotography. 

A similar trend is also observed in the field knowledge evolution: there is a greater 
improvement in the first part of the project and a smaller one in the second part. This is 
expected since there was no new knowledge offered to the students in the second part and 
the improvement can only be attributed to the fact that the students used some of their 
knowledge again and thus acquired a better understanding. 

 
The second aim was accomplished by supporting the participating students along with 

invited university experts to present their techniques and findings at a series of public 
lectures to the students of the other schools of the district and the local community during 
the local cultural festivities in the summer of 2013. The participating students presented 
their work to the rest of the students in their class, students of the Draviskos High School 
and students if the Nea Zichni high School. All these students completed the same 
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attitude and field knowledge test before and after the presentation and their answers were 
scored as described above.  

These students’ scores were averaged for every test instance and were compared 
among the two instances to determine the successfulness of the project for the students of 
our school who did not participate in the project and the students of the other two schools. 
The average students’ scores are summarized in the following table and are graphically 
represented in Pictures 3 and 4. 

 
 Pre test Post test 

Nea Zichni Lyceum   
Attitude 1.72 3.16 

Field knowledge 0.31 0.40 
Draviskos High School   

Attitude 1.60 3.11 
Field knowledge 0.26 0.34 

Nea Zichni High School   
Attitude 1.56 3.10 

Field knowledge 0.23 0.31 
Table 2. Average student scores for the non-participating students of Nea Zichni 

Lyceum and the students of the Draviskos and Nea Zichni High Schools 
 

Other Schools - Attitude evolution

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

Pre-test Post-test

S
co

re Draviskos High School
Nea Zichni High School
Nea Zichni Lyceum

 
Picture 3. Attitude evolution of students not participating in the project 

 
 It is evident from these results that there exists a significant improvement in the 
attitude towards astronomy of all students exposed even briefly through one lecture to 
astronomy. This improvement is also verified through a statistical analysis of the students 
scores with a paired samples t-test from pre to post-test for all three schools at the 99% 
confidence level. The corresponding Hake gains are shown in Table 3. 
 The field knowledge evolution does now show such an improvement. This is expected 
since there was only one lecture fiven to them by our students. A statistical analysis with 
paired samples t-tests, however, reveals that this very small improvement is real at a 
significance level of 99%. This is attributes to the fact that most of the students showed a 
small but steady improvement of their test scores with very few decreases, which 
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statistically yields an effect with high confidence. The corresponding Hake gains for the 
field knowledge evolution are also shown in Table 3. 
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Picture 4. Field knowledge evolution of students not participating in the project 

 
 Pre- to post- test 

Hake gains 
Nea Zichni Lyceum  

Attitude 0.44 
Field knowledge 0.13 

Draviskos High School  
Attitude 0.44 

Field knowledge 0.11 
Nea Zichni High School  

Attitude 0.45 
Field knowledge 0.10 

Table 3. Hake gains of students not participating in the project 
 

Overall the above results show a remarkable success of the project in raising the 
students’ interest and knowledge in astronomy. In particular, the students were stimulated in 
getting engaged in scientific activities related to astronomy and observing and taking pictures 
of sky objects through a telescope. This resulted in a increase in their interest about 
astronomy and subsequently in an increase in their related field knowledge. This is also 
evident from the students’ small essays about their experience with the project, which are 
published in the project’s web site. Furthermore, this excitement was also passed to the local 
community through the students’ families (a couple of citizens owing telescopes contacted 
the school in an effort to organize more observing nights) and through the presentation of the 
students’ work in the local summer festivities. 
   
3, 4 and 5. Deviations and challenges. Recommendations for improving the impact of 
the project 
 
 The original planning for the project was closely followed with no deviations during 
implementation. The students participated promptly and were very excited to be part of the 
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project. This made the implementation easy and no significant problems were faced. The 
greatest challenge was to get the students to present their work to other students and the rest 
of the local community. This proved only partially successful since the participating students 
did make their presentations to other students in our school and other high schools, but did 
not present the project themselves publicly in front of the rest of the community in the 
astronomy day in the summer festivities. This was finally presented to the public by the 
coordinator of the project with the students being among the audience.  
 A restriction of this project is that it dealt with only a very small part of astronomy 
and the participating students were only partly exposed to the astronomical knowledge. A 
more systematic approach, with a regular astronomy course and hands-on activities with the 
telescope both at class hours and at evening sessions would greatly enhance the students’ 
acquired knowledge and their abilities to carry out observations. There are plans to connect 
the school computer laboratory with the telescope so that it can be placed at the roof of the 
building and people from inside the school can remotely access it and observe sky objects 
without climbing on the roof of the school at night (only positioning of the telescope is 
currently supported with remote operation of camera and CCD but without any remote focus 
support). Furthermore, if the above approach is applied to high school students, who are not 
as heavily burdened with classes as Lyceum students, and can work on astronomy for 4-5 
years before leaving school to enter university, stable groups of students can be  formed 
which can act as bright active nuclei attracting others to the group. Unfortunately the students 
who participated in this project were already in the second grade of Lyceum during the 
school year 2012-2013 and this school year (2013-14) are very busy preparing themselves for 
the pan-Hellenic exams for entering the university. For this reason, students from the first 
grade of our school also participated in astrophotography, in the last part of the project in the 
fall term. 
 Despite these deficiencies, the project was very successful and accomplished all its 
goals, as was discussed in the previous section of this report. It is due to this success that 
activities of this project will continue to be implemented in the following years, like earth 
radius measurements, evening sky observations and astrophotography and summer astronomy 
nights, even without having any formal obligation. Furthermore, the cooperation with 
neighboring high schools will be tightened in all the above activities with the aim to form 
groups of students actively interested in astronomy. Cooperation will also be strengthened 
with Astropili, a club of amateur astronomers in Serres, who are trying to raise interest for 
astronomy among the students of the Technological Education Institute of Serres and the 
citizens of the city along with the local UNESCO branch. 
  
6. Recommendations for expanding the project 
 
 As mentioned above, although the project formally reached completion at the end of 
2013, it will be continued over the next years with other students coming to the Nea Zichni 
Lyceum. It will also be expanded to the neighboring high school students through 
cooperation with physics teachers of these schools and equipment sharing so that students 
will appreciate the beauty of astronomy sooner and will be more actively involved in 
astronomical activities.  
 At a later stage perhaps a local network of schools and other groups of people 
interested in astronomy, like Astropili, could be formed, which can coordinate astronomical 
events and facilitate equipment sharing throughout the whole county of Serres.  A web site 
containing astronomical information on objects, techniques and events, providing access to 
services like equipment sharing or remote observing and facilitating communication between 
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members of the astronomy network could act as the link bringing together all those people 
interested in astronomy and promoting astronomy development locally. 
 Such a web portal could also act as a link in uniting other similar efforts thoughout the 
globe and facilitate communication among groups which can thus become parts of an 
international network of schools, universities, research organizations and various groups 
promoting the development of astronomy worldwide. The OAD can be a vital part of this 
network, which can initially be formed by the groups which have been supported so far in 
implementing astronomy oriented projects. This international network would mostly facilitate 
the exchange of information (scientific, technical, observational, computational etc), the 
implementation of remote observations through the use of remotely operated fully automated 
telescopes, the mobility of people through visitor exchange programs and cooperation among 
people from all over the world in carrying out international projects, such as measuring the 
earth radius by doing simultaneous object shadow measurements in varius places on the 
earth.  
  
7. Financial report 
 
 Below is a table summarizing the financial management of the project (all costs 
include taxes). 
 
Date Invoice Reason Cost Remarks 
7 Feb. 2013 821-06-1142543-G Received 

Grant 
3000,00 Grant for TF2E project from 

OAD through ABSA, a 
member of the Barclays 
group 

7 Feb. 2013 821-06-1142543-G Bank 
commission 

13,00 Commission of ABSA 
(0,44% of 3000 euro = 13,2 
euro, charged 13,00 euro) 

27 Feb. 2013 96 – Κακαρίδης Χ. 
Άγγελος 

3-day 
excursion to 
Kastoria  
(for an 
environmental 
project and 
astronomical 
observations).  

400.00 The trip cost 750.00 euros, 
350.00 of which were paid by 
the environmental project 
which was also funding the 
excursion.  
The accommodation 
expenses in Kastoria and 
insurance expenses were paid 
in full by the environmental 
project. 

14 Mar. 2013 04758010100067221 
– ΕΛΤΑ for 
ΠΛΑΙΣΙΟ Computers 
ΑΕΒΕ 

Camera 
purchase  

299,00 Nikon D3000 with a 18-55 
VR automatic lense. 

13 Apr. 2013 ΑΕΠ-ΤΧ-00135 – 
ΤΣΑΜΠΟΥΡΑΣ 
∆ΗΜΗΤΡΙΟΣ & ΣΙΑ 
Ο.Ε. 

Telescope 
purchase 

1701,00 Telescope SkyWatcher 
200mm, Celestron CG-5 
mount, neximage 5 CCD 
camera, filters, adaptors and 
lenses. 

13 Apr. 2013 ΑΕΠ-ΤΧ-00136 – 
ΤΣΑΜΠΟΥΡΑΣ 
∆ΗΜΗΤΡΙΟΣ & ΣΙΑ 

Binoculars 
purchase and 
transportation 

139,00 Celestron skymaster 15x70 
binoculars 
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Ο.Ε. costs 
8 Jul. 2013 002667 – 

Σιδηρόπουλος Κων. 
∆ηµήτριος 

Electric cable 
50m purchase 

44,90 Electric cable 50m for 
operation of the telescope far 
from the school building 

8 Jul. 2013 787 – Χατζηκαλλία 
Καµ. ∆ήµητρα 

Memory card 
purchase 

7.63 Memory card for use with the 
Nikon camera  
(By mistake the invoice also 
contains network cables, not 
associated with this project – 
only the memory card cost 
which is 7.63 euros is written 
in the column for the cost of 
this invoice instead of the 
total of 19.93 euros) 

17 Jul. 2013 5655 – HOTEL 
LEON Όλγα 
Χανοζίδου & ΣΙΑ ΕΕ 

Accomodatio
n for invited 
speaker 

30,00 Accomodation for invited 
speaker. Meal and 
transportation expenses were 
provided by the municipal. 

27 Aug. 2013 810 – Χατζηκαλλία 
Καµ. ∆ήµητρα 

Telescope-
laptop 
interface 
cables 
 

22.50 
(cost is 
23.37 
with 
0.87 
discount
) 

Two USB cable extensions 
for remote control of our 
Nikon and Neximage 
cameras from a laptop, 30m 
network cable for network 
connectivity of the laptop 
used to control the telescope 
with the school network. 
(By mistake the invoice also 
contains a network switch 
and electric switches, not 
associated with this project – 
only the USB and network 
cable costs which are 23.37 
euros is written in the column 
for the cost of this invoice 
instead of the total of  50.00 
euros) 

30 Aug. 2013 Τ∆Α-Τ-00312 – 
ΤΣΑΜΠΟΥΡΑΣ 
∆ΗΜΗΤΡΙΟΣ & ΣΙΑ 
Ο.Ε. 

Finder 
purchase 

121,00 Finder to be used as a 
secondary guiding system 
along with the CCD camera 
already purchased 

30 Aug. 2013 Τ∆Α-Τ-00313 – 
ΤΣΑΜΠΟΥΡΑΣ 
∆ΗΜΗΤΡΙΟΣ & ΣΙΑ 
Ο.Ε. 

Finder mount, 
polar finder 
and 
astrophotogra
phy book 
purchase 

129,00 Finder mount for secondary 
guiding system, polar scope 
for accurate polar alignment 
and astrophotography book 
for working on 
astrophotography with 
students in the fall 2013 term. 

27 Sep. 2013 160 – Ι. ΙΑΤΡΙ∆ΗΣ-
Β. ΜΠΟΥΤΣΙΟΥ 
Ο.Ε. 

Summer event 
catering 

92,97 Late invoice for refreshments 
treats and consumables of our 
astronomy night at the 
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summer festivities. 
31 Dec. 2013 Total expenses 3000,00 Total income 3000,00 
 
The rest of the expenses for the summer festivities (sound system hire, lights, printed material 
etc) were paid by the local municipal authorities. Also, the invited speaker meals and travel 
expenses and telephone costs and other printing material of the project were provided by the 
secondary schools committee of the local municipal of Nea Zichni provided that a similar 
amount of money from the grant will be spend on purchasing accessories for the telescope of 
the school. This is the reason that at the end of the summer the telescope was equiped with a 
secondary guiding system and a polar scope to provide accurate telescope guidance for 
astrophotography. 
  
8. Copies of invoices and receipts 
 
The invoices and receipts mentioned in the table of section 7 are included in the following 
pages 11 to 28. 
  
9. Project resources 
 
Materials produced specifically for this project and used throughout this project include the 
worksheet used by the students to carry out and complete their measurements, the test 
administered to the students to evaluate their attitude towards astronomy and their field 
knowledge in the areas addressed by this project and the presentations created by the students 
to disseminate their work. This material is also included in the pages after page 29 following 
the invoices and receipts. At the end, short statements in English from the students about their 
experience with the project are also included. More material about the project, like 
photographs of students at work, photographs of astronomical objects taken by the students 
(Sun, planets, stars, constellations, deep sky objects) and other information is available in the 
project’s website at the address 

http://lyk-n-zichn.ser.sch.gr/ADMire
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General Lyceum of Nea Zichni  
Spring 2013 

 
Aim 
Combining observations of the Earth, the Moon and the Sun with geometry and 
trigonometry knowledge, we will repeat the measurements carried out by Ancient Greek 
philosophers in order to estimate the radius of the Earth, the Moon and the Sun and the 
distances between the Earth and the Moon, and the Earth and the Sun. 
 
Introduction 
Casual sky observations reveal that heavenly bodies trace the same paths year after year. 
But only these observations do not suffice to estimate the sizes or the distances of these 
objects. In fact, up to 150 years ago we were not even aware of the true size of the 
Universe in which we live. Modern observations which estimate the diameter of the 
Universe at approximately 28 billion light years are based on older measurements of 
smaller distance scales (distances of far away galaxies), which are based on older 
measurements of even smaller distances (distances of nearby galaxies), which rely on 
smaller distance measurements (distances of  far away and nearby stars), which were 
made possible only after distance measurements of our own solar system objects were 
carried out. Therefore, our cosmic distance scale ladder was initially founded on the 
pioneering efforts of the people who first were able to measure the distances between the 
Earth and its closest massive object, the Moon, and the Earth and its closest star, the Sun.  
These measurements were first carried out about 2500 years ago, by Ancient Greek 
philosophers, like Eratosthenes from Cyrene (276 – 196 B.C.) and Aristarchus from 
Samos (310 – 230 B.C. approx.). Eratosthenes held the view that the Earth was spherical 
long before Galileo made a similar proposal and with simple observations was able to 
accurately measure the radius of the Earth. Aristarchus suggested, long before 
Copernicus put forward his model of our solar system, that the Sun was at the center of 
the known Universe and that the Earth and the planets revolved around the Sun, while the 
stars are at huge distances from the Sun. Using this model he was able to measure the 
sizes of the Moon and the Sun and estimate their distances from the Earth. 
And all these measurements in Ancient Greece were made without the use of telescopes 
or other similar instruments, which allow for accurate observations. Moreover, the 
observations of the time did not allow for easy verification and acceptance of the models 
proposed by Eratosthenes and Aristarchus, so most people at the time held other views 
for the Universe. We will repeat the measurements carried out by these pioneering 
philosophers, demonstrating that the methods they suggested are correct and can yield 
very accurate results when combined with modern techniques. 
 
The Earth’s radius 
This measurement was carried out by Eratosthenes using a very simple model for the 
Earth and the Sun, according to which: 



a) the Earth is spherical, as can be deduced from observations of the Earth’s shadow 
on the Moon during eclipses of the Moon and by the way a ship setting out from a 
port towards the open sea disappears in the horizon, and 

b) the Sun is at infinitely large distance form the Earth so that its rays arrive at the 
Earth parallel to each other. 

Eratosthenes knew that at noon on one particular day (summer solstice) in the town of 
Syene in Egypt (present-day Aswan) the Sun is reflected in the bottom of a deep vertical 
well without casting any shadows on the water from the sides. Therefore, at that time the 
Sun lies exactly at the zenith, directly over the town. But this never happened in 
Alexandria, were Eratosthenes lived, and even at that time all objects in Alexandria cast 
shadows. This cannot happen if the Earth is flat and the Sun is very far away and 
Eratosthenes realized that the phenomenon was a direct consequence of the Earth’s 
curvature and could be used to measure the Earth’s radius. Measuring the length of the 
shadow of a vertical stick at Alexandria at noon on summer solstice he was able to 
deduce that the sun rays were meeting the Earth with an angle of α=7,2 degrees (one 
fiftieth of a complete circle).   
 

 
 

He then used the relation: 
ο

ο

Distance Syene-Alexandria 7, 2
Circumference of the Earth 360

=  

and was able to estimate the circumference of the Earth, after having the distance 
between Alexandria and Syene measured and found about 805 km. 
From the above what did Eratosthenes found for the circumference and the radius of the 
Earth? 
 
(measured values appear in red, bibliography values appear in blue) 
 
Circumference of the Earth:   40250 km 
 
Radius of the Earth:  6406 km 
 
Which are todays accepted values? 



 
Circumference of the Earth:   40074 km 
 
Radius of the Earth:    6378 km 
 
 

 
 
Measurement activities 
 
In the Sahara desert, in Al Jaghbub there is a deep vertical well with water, which has 
been observed every year at noon on the summer solstice not to cast any shadows in the 
water from its sides. On the same day you happen to be at the village of Draviskos, 
nearby Nea Zichni, and at noon, exactly when the sun is directly over Al Jaghbub, you 
take a picture of a tree with its shadow, in order to repeat Eratosthenes measurements.  
 
From the similar triangles ΑΒΓ and Γ∆Ε we see that 
 



Tree height Earth radius
Tree shadow length Distance Draviskos-Al Jaghbub

=  

 
as can be verified from the picture below. 

 

 
 
Using a ruler measure the height of the tree and the length of its shadow from the above 
photograph. 
 
Height of tree:   7 cm 
 
Length of tree’s shadow:  2 cm 
 
In order to estimate the distance between Draviskos and Al Jaghbub you can use a map 
from the Internet, like the one shown below. In this map measure the distance between 
the two places in cm and then convert it to km, using the scale shown on the map. 
 
Distance between Draviskos and Al Jaghbub on the map in cm:   13.4 cm 
 
Length in cm of 500 km according to the map’s scale:   3.5 cm 



 
Distance between Draviskos and Al Jaghbub in a straight line in km:    1914 km 
 
 
 

 
 

 
Using the measurements you made above estimate the radius of the Earth: 
 



Radius of the Earth:    6699 km 
 
What’s the error in your estimate compared to the accepted value? 
 
Error of estimate:     5% 
Another way to do the same measurement is by utilizing the observation that on the day 
of spring equinox the length of the day equals the length of the night. This happens 
because at noon of this day the Sun is directly over the equator. Then, measuring the 
angle at which the sun rays fall on Nea Zichni at that time, is a direct measurement of 
Nea Zichni’s geographic latitude, as can be seen on the graph below. 

 
At noon on spring equinox (13.00 p.m. local time on 20th March 2013) we measure the 
height of a metal rod and then we place it vertical in the schoolyard and measure its 
shadow. Write down your measurements: 
 
Height of the metal rod:   79.2 cm 
Length of its shadow:    68.9 cm 
 
By using trigonometry (or constructing an orthogonal triangle and measuring the angles 
on the construction) we find that the angle with which the sun rays meet the ground in 
Nea Zichni and hence the geographic latitude of Nea Zichni. Write down your finding: 
 
φ = 41.022 degrees 



 
From software like Google Earth we can find that the latitude for the Lyceum of Nea 
Zichni. What is it? 
Nea Zichni latitude:    41.027 degrees  
What is then the error in the estimate of the geographic latitude of Nea Zichni? 
Error:   0.01% 
 
From this result we can then estimate the circumference of the Earth since  
 

ο

ο

Distance Nea Zichni-Equator 41,022
Circumference of the Earth 360

=  

 
We use Google Earth to measure the distance from Nea Zichni to the equator. We find: 
 
Distance of Nea Zichni to equator:   4543.6 km 
 
Circumference of the Earth:    39874 km 
 
Radius of the Earth:   6346 km 
 
Error of measurement:   0.5% 
 
This is a very accurate measurement indeed! 
 
 
The size and the distance of the Moon 
 
In order to measure the size of the Moon we will follow Aristarchus and use observations 
of lunar eclipses. Aristarchus measured the time it took for the Moon to pass through the 
Earth’s shadow during a total lunar eclipse and compared this time to the time it takes the 
Moon to move in the night sky by one full lunar diameter. He found that this ratio is 
about 8/3 and thus, if the Sun is infinitely far and the sun rays traveled parallel to each 
other when reaching the Earth, this ratio is how larger the diameter of the Earth is from 
the diameter of the Moon. So, using Aristarchus measurements, we find 
 
Radius of the Moon:    2380 km 
 
What is the today accepted value? 
Radius of the Moon from bibliography:    3476 km 
 
Why do you think there is a large error in this estimate? 
The Sun is not infinitely far away and the sun rays cannot be though of as being parallel 
over such large distances as the length of the shadow of the Earth. Therefore the model 
used by Aristarchus needs to be corrected. 
 
This model contains the following elements: 



a) The Earth is spherical  
b) the Sun is infinitely far from the Earth and the sun rays are parallel to each other when 
they reach the Earth 
c) the Moon revolves around the Earth so that at some point it comes inside the Earth’s 
shadow and thus lunar eclipses happen 
This model is described in the graph below. 

 

 
 

However, the Sun is not infinitely far and the sun rays are not completely parallel. A 
better model of a lunar eclipse is shown in the graph below, from which it can be inferred 
that during a lunar eclipse the Moon traverses a distance smaller than the diameter of the 
Earth. 

 
 

In order to estimate the length of the shadow of the Earth compared to the Earth’s 
diameter, it suffices to measure the distance of the shadow cast by a round metal coin 
held against the Sun at a distance such that it just hides the solar disk. Such an 
observation however is dangerous for the naked eyes and we therefore contact a similar 
observation for the Moon, since, as already noticed by Ancient Greeks, the Moon and the 



Sun subtend equal angles in the sky. This can also be seen in the picture below, since the 
disk of the Moon is just equal to the disk of the Sun and covers it exactly in a solar 
eclipse. 
 
 

 
 
If we then hold a 2 cent coin with a diameter of 1.9 cm, in front of our eye at such a 
distance that the disk of the Moon matches the size of the coin we find that we have to 
place the coin at approximately 2 meters and 5 centimeters away (2.05 m). In other 
words, the ratio of the distance of the coin to our eye to the diameter of the coin is  
 

length of coin shadow 205 cm 108
coin diameter 1,9 cm

= ≅  

 
It is apparent that the same holds for the shadows cast by the Earth and the Moon due to 
the sun rays. Therefore the length of the shadow of the Earth equals to  
 

Length of the shadow of the Earth = 108  Diameter of the Earth×  
 
But the Earth is almost at the tip of the Moon’s shadow, as can be seen during solar 
eclipses and therefore the length of the shadow of the Moon is equal to the mean distance 
between the Earth and the Moon. Thus: 
 

length of shadow of the Moon distance Earth-Moon 108
diameter of the Moon diameter of the Moon

= ≅  

 
 

 
 



 
As can be seen from the above graph, where the isosceles triangles AFE and ABC are 
similar, the ratio of AG to FE is also the same. Thus 
 

AG 108
FE

≅  

 
and since the length of the shadow of the Earth is equal to the length of AG plus the 
distance between the Earth and the Moon, we find that: 
 
 
Length of Earth’s shadow = AG + distance Earth-Moon = 108xFE + 108xMoon diameter 

 
or 
 

108 x Earth diameter = 108 x ( FE + Moon diameter) 
 

or 
 

Diameter of the Earth = FE + Diameter of the Moon  
 
Utilizing then the measurement carried out by Aristarchus and a more realistic model we 
can estimate quite accurately the diameter of the Moon. In order to measure ourselves the 
length FE we can use a photograph of a lunar eclipse, like the one below. In this we need 
to estimate how large is the shadow of the Earth falling on the Moon compared to the 
Moon’s diameter. This is the length FE in Moon diameters.  
 
How long (in cm) is the diameter of the Moon in this photograph? 
 
Diameter of the Moon:     8.2 cm 
 
Draw a curve at the edge of the shadow of the Earth on the Moon. Then draw the circle 
corresponding this arc (you can find the center of this circle by using two arc segments 
and finding the point of intersection of the perpendicular lines passing through their 
centers). Which is the diameter of this circle (in cm)? 
 
Diameter of the shadow of the Earth:    20.5 cm 
 
How many times longer is the diameter of the shadow of the Earth compared to the 
diameter of the Moon?  
 
Length of FE (in Moon diameters):    2.5 
 
 



 
 

Using the value of the radius of the Earth you found earlier, how long is the diameter of 
the Moon? 
 
Diameter of the Moon:    3626 km 
Radius of the Moon:     1813 km 
 
What is your error compared to the accepted value? 
 
Error in measurement:    4.3% 
 
From the above measurements the distance of the Moon can be estimated, following 
Aristarchus ideas. How far is the Moon from the Earth? 
 
Distance between the Earth and the Moon:    391608 km 
 
Which is the mean distance between the Earth and the Moon according to the 
bibliography?  
 
Mean Earth-Moon distance (bibliography):   384400 km 
 
What is the error in your measurement? 
 
Error in measurement:   1.9% 



The size and the distance of the Sun 
 
Aristarchus also found a way to estimate the distance of the Sun. His method relies on the 
observation that when the Moon is at first or last quarter, the angle between the Sun, the 
Moon and the Earth is a right angle as shown in the figure below.  
 

 
 

Therefore the model used contains the following elements: 
a) the Earth is spherical 
b) the Sun is at a great distance from the Earth but not infinitely large, so that the sun rays 
are not parallel to each other when they reach the Earth 
c) the Moon revolves around the Earth 
 
By measuring the angle Sun-Earth-Moon when the Moon is at the phase of the first or 
last quarter and knowing the distance of the Moon, we can estimate the distance of the 
Sun. However, this angle is very close to 90 degrees and any offset is very hard to 
measure. Moreover it is also difficult to find the exact time when the Moon is at the first 
or the last quarter, as can be realized from the pictures below. 
 

 
the first quarter 

 



 
the last quarter 

 
Aristarchus himself measured this angle to be about 87 degrees. This measurement has a 
large error. Later measurements by other Greek philosophers found this angle to 
approximately 89.5 degrees, while modern more accurate measurements yield a value of 
89.853 degrees. Therefore, according to the above graph 
 

Distance Earth-Mooncos
Distance Earth-Sun

θ =  

 
and thus, using the distance of the Moon estimated above and the modern measurements 
of θ, how long is the Sun away from the Earth? 
 
Distance between the Earth and the Sun:    152635621 km 
 
You have just measured the length of the Astronomical Unit! 
 
What is the value accepted today? 
Distance between Earth and Sun (bibliography):    149600000 km 
 
What is the error in your estimate?    2% 
 
We know, as stated above, that the angle subtended by the Sun as seen from the Earth is 
the same as the angle subtended by the Moon as seen by the Earth. Therefore, the ratio of 
the distance Earth-Sun to the diameter of the Sun is the same as the ratio of the distance 
Earth-Moon to the diameter of the Moon: 
 

distance Earth-Sun distance Earth-Moon 108
diameter of the Sun diameter of the Moon

= ≅  

 
From the above relation we can calculate the diameter and the radius of the Sun. We find 
that: 
 
Diameter of the Sun:    1413292 km 
Radius of the Sun:    706646 km 
 
You have just measured the radius of a star! 



What is the currently accepted value? 
 
Radius of the Sun (bibliography):    696600 km 
 
What’s your error?    1.5% 
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QUESTIONNAIRE ON ASTRONOMY  
 
NAME: _____________________________________________   DATE: ________      
 
Using the scale below indicate how much each of the following statements is true by 
circling the appropriate number. 

Not true at all A little true Somewhat true Very true Absolutely true 
1 2 3 4 5 

 
1. I enjoy Astronomy very much 1 2 3 4 5
     
2. I understand Astronomy easily 1 2 3 4 5
     
3. I don’t care at all to what happens beyond Earth 1 2 3 4 5
     
4. Astronomy is boring 1 2 3 4 5
     
5. I do not understand at all what happens beyond 
Earth 

1 2 3 4 5

 
6. Why Sun and Moon eclipses don’t occur approximately once a month since the Moon 
is revolting around the Earth approximately once a month? 
 
 
 
 
 
 
 
7. Why in the summer in Nea Zichni there are higher temperatures than in the winter? 
 
 
 
 
 
 
 
 
8. Can we see Venus at midnight? Explain using a drawing. 
 
 
 
 
 
 

Turn to the next page 



9. Is it possible for a Sun eclipse to occur when the Moon is at first quarter? Explain with 
a drawing. 
 
 
 
 
 
 
 
 
 
 
10. What is the phase of the Moon during a Moon eclipse? Explain with a drawing. 
 
 
 
 
 
 
 
 
 
 
Mark the following questions as Right (R) or Wrong (W)  by circling the appropriate 
letter and explain briefly your choice. 
11. In the summer solstice the Sun is at the zenith of Nea Zichni.             R              W 
 
 
 
 
12. In the spring equinox the Sun at noon is at the zenith of the equator.   R              W 
 
 
 
 
 
13. When there is summer in Nea Zichni, the Earth is at the point of its path which is 
closest to the Sun.                                                                                        R               W 
 
 
 
 



How Eratosthenes measured the radius of the How Eratosthenes measured the radius of the 
EarthEarth



Eratosthenes' biographyEratosthenes' biography

He was born in He was born in CyreneCyrene (in present(in present--day Libya)day Libya)
He lived, worked and died in Alexandria, the capital of He lived, worked and died in Alexandria, the capital of 
the the ptolemaicptolemaic EgyptEgypt. . 
He studied in Alexandria and claimed to also have He studied in Alexandria and claimed to also have 
studied for some years in Athensstudied for some years in Athens. . 
He was appointed librarian by Ptolemy the 3rd of the He was appointed librarian by Ptolemy the 3rd of the 
Alexandrian Library, succeeding Alexandrian Library, succeeding ZenodotosZenodotos (236 B.C.)(236 B.C.)
He never got marriedHe never got married
In 194 B.C. he was blinded and one year later he stopped In 194 B.C. he was blinded and one year later he stopped 
eating and diedeating and died. . 



His workHis work
He made several important contributions to Mathematics and He made several important contributions to Mathematics and 
he was a friend of the famous mathematician Archimedes.he was a friend of the famous mathematician Archimedes.
Around 225 B.C. he invented the armillary sphere, Around 225 B.C. he invented the armillary sphere, whchwhch was was 
widely used until the invention of the planetarium in 18th widely used until the invention of the planetarium in 18th 
century.century.
Around 240 B.C. he estimated the circumference of the Earth Around 240 B.C. he estimated the circumference of the Earth 
using the height of the  Sun in the summer solstice in two using the height of the  Sun in the summer solstice in two 
different geographical locations, which lied in the same different geographical locations, which lied in the same 
(approximately) meridian: in Elephantine island near (approximately) meridian: in Elephantine island near 
Alexandria Alexandria ––were the Sun was at the zenith in the skywere the Sun was at the zenith in the sky-- and and 
near near SyeneSyene (present(present--day Aswan in Egypt).day Aswan in Egypt).
He invented the system of Earth's parallel cycles.He invented the system of Earth's parallel cycles.



He proposed that it is possible to travel along a parallel He proposed that it is possible to travel along a parallel 
circle starting from Iberia and reach India, by sailing circle starting from Iberia and reach India, by sailing 
along the Atlantic Ocean. along the Atlantic Ocean. StravonStravon, who salvaged and , who salvaged and 
made this theory known to us, also added that during made this theory known to us, also added that during 
this journey one might meet unknown areas of land. this journey one might meet unknown areas of land. 
He also invented a way of calculating prime numbers, He also invented a way of calculating prime numbers, 
known as Eratosthenes' riddle.known as Eratosthenes' riddle.
The term Geography is attributed to EratosthenesThe term Geography is attributed to Eratosthenes



The measurement of the The measurement of the 
circumference of the Earth by circumference of the Earth by 

EratosthenesEratosthenes
One of the most important experiments ever accomplished One of the most important experiments ever accomplished 

in human history was the measurement of the in human history was the measurement of the 
circumference of the Earth by Eratosthenes in 3rd circumference of the Earth by Eratosthenes in 3rd 
century B.C. Eratosthenes heard that in century B.C. Eratosthenes heard that in SyeneSyene (present(present--
day Aswan) the sun at noon on the summer solstice day Aswan) the sun at noon on the summer solstice 
casts its rays vertically and illuminates the bottom of a casts its rays vertically and illuminates the bottom of a 
well. At the same time in Alexandria the sun's rays form well. At the same time in Alexandria the sun's rays form 
a 7a 7oo angle with the vertical direction. He then measured angle with the vertical direction. He then measured 
the distance between Alexandria the distance between Alexandria –– SyeneSyene and estimated and estimated 
with remarkable accuracy the circumference of the with remarkable accuracy the circumference of the 
Earth.   Earth.   



Our measurementsOur measurements

Eratosthenes used a very simple model for the earth and Eratosthenes used a very simple model for the earth and 
the sun according to which   the sun according to which   
A) the earth is spherical since its shadow on the moon is A) the earth is spherical since its shadow on the moon is 
cyclical and because of the way a ship cyclical and because of the way a ship dissappearsdissappears in the in the 
horizon when sailing away from a horizon when sailing away from a harbourharbour andand
B) the sun lies at an infinitely long distance from the B) the sun lies at an infinitely long distance from the 
earth so that the sun's rays reach our planet parallel to earth so that the sun's rays reach our planet parallel to 
each other.each other.



Measuring the length of the shadow of an obelisk and the Measuring the length of the shadow of an obelisk and the 
height of the obelisk at noon of the summer solstice in height of the obelisk at noon of the summer solstice in 
Alexandria, Eratosthenes was able to estimate that the Alexandria, Eratosthenes was able to estimate that the 
run's rays reached the Earth at a 7,2run's rays reached the Earth at a 7,2oo angle.angle.



Then, from the analogy:Then, from the analogy:
Distance Distance SyeneSyene –– AlexandriaAlexandria =   =   7.27.2oo

Circumference of the Earth            360Circumference of the Earth            36000

he was able to estimate the circumference of the Earth and he was able to estimate the circumference of the Earth and 
its radius, after the distance its radius, after the distance SyeneSyene –– Alexandria was Alexandria was 
measured by special walkers and found about 805 Km.measured by special walkers and found about 805 Km.

From the above, the circumference of the earth is 40,250 km From the above, the circumference of the earth is 40,250 km 
and the radius of the earth is 6406 km.and the radius of the earth is 6406 km.



In Libyan Sahara, in Al In Libyan Sahara, in Al JaghbubJaghbub oasis there is a well with oasis there is a well with 
water, where it has been found that every year, on the day of water, where it has been found that every year, on the day of 
the summer solstice, the light from the sun falls straight into the summer solstice, the light from the sun falls straight into 
the well without casting shadows from the well's sides. At the the well without casting shadows from the well's sides. At the 
same day (June 21st), from a photograph taken in same day (June 21st), from a photograph taken in DraviskosDraviskos
we repeated Eratosthenes experiment using the analogywe repeated Eratosthenes experiment using the analogy

Height of the tree      Height of the tree      = = Radius of the Earth               .Radius of the Earth               . (1)(1)
Length of the shadow     distance Length of the shadow     distance DraviskosDraviskos--Al Al JaghbubJaghbub



We found that the height of the tree is We found that the height of the tree is 
8.5 cm, the length of its shadow is      8.5 cm, the length of its shadow is      
2.4 cm and using to 2.4 cm and using to GoogleGoogle Earth we Earth we 
measured the distance measured the distance DraviskosDraviskos--Al Al 
JaghbubJaghbub and found it to be 1,865.85 km and found it to be 1,865.85 km 
as shown in the picture below.as shown in the picture below.



From relation (1) we estimated the radius of the earth to From relation (1) we estimated the radius of the earth to 
be equal to 6,608.3 km and in the question "how much be equal to 6,608.3 km and in the question "how much 
are you in error compared to the accepted value" we are you in error compared to the accepted value" we 
found that our error is 232 km.found that our error is 232 km.



The following students          The following students          
participated:participated:

BabouBabou TheodoraTheodora
NikolaNikola ApostoliaApostolia
AvramidouAvramidou PanayiotaPanayiota
LiaouriLiaouri CleonekeCleoneke
DeliolanDeliolan TheodoraTheodora
AydiniAydini MigenaMigena



THE ENDTHE END



ASTRONOMICAL ASTRONOMICAL 
MEASUREMENTS IN MEASUREMENTS IN 
ANCIENT GREECEANCIENT GREECE

Section studied:

The size and the distance of the MoonThe size and the distance of the Moon



AristarchusAristarchus' theory' theory
•• The Earth is spherical The Earth is spherical 
•• The Sun lies at an infinitely long The Sun lies at an infinitely long 
distance from the Earth and its rays distance from the Earth and its rays 
reach the Earth parallel to each otherreach the Earth parallel to each other

•• The Moon revolves around the Earth The Moon revolves around the Earth 
so that at some point it lies in the so that at some point it lies in the 
Earth's shade and eclipses occur.Earth's shade and eclipses occur.



Based on this theory we implemented Based on this theory we implemented 
our studyour study

The mathematical formula which guided us in The mathematical formula which guided us in 
all our measurements isall our measurements is::

Diameter of the EarthDiameter of the Earth = = FE FE + + Diameter of the MoonDiameter of the Moon



MeasurementsMeasurements

•• The shadow of the The shadow of the 
Earth is 2.5 times Earth is 2.5 times 
greater than the greater than the 
diameter of the diameter of the 
MoonMoon



MeasurementsMeasurements

•• The Diameter of the Earth is 3.5 times greater The Diameter of the Earth is 3.5 times greater 
than the Diameter of the Moonthan the Diameter of the Moon



MeasurementsMeasurements

•• We used the Diameter of the Earth from We used the Diameter of the Earth from 
the results of the previous group: the results of the previous group: 
6603 km6603 km

•• The Diameter of the Moon isThe Diameter of the Moon is 3773 3773 km km 
•• The distance Earth The distance Earth –– Moon is Moon is 

approximately 108 times larger:approximately 108 times larger:
407.499 407.499 kmkm



Accepted values for our Accepted values for our 
measurementsmeasurements

•• The Diameter of the Moon isThe Diameter of the Moon is 3476 3476 kmkm
•• While the distance between the Earth and While the distance between the Earth and 

the Moon isthe Moon is 384.403 384.403 kmkm

Notice: We had a relatively small deviationWe had a relatively small deviation



THE ENDTHE END
THANK YOU FOR YOUR ATTENTIONTHANK YOU FOR YOUR ATTENTION !!!!!!

StudentsStudents: : 
Daphne Daphne DimitriadouDimitriadou
ZoeZoe DrossopoulouDrossopoulou
KalamariKalamari KiriakiKiriaki
MoutsiouMoutsiou StefaniaStefania
PagonaPagona ChrysanthiChrysanthi
CharoupaCharoupa MariaMaria



The size and the distance of the Sun

The first estimate of the distance of the Sun and 
its diameter was carried out by

Aristarchus of Samos



Aristarchus of Samos

He was a Greek astronomer and mathematician. 
He is the first scientist who suggested the 
heliocentric model of the Solar System, 
positioning the Sun instead of the Earth in the 
center of the then known universe.



Distance and size of the Sun

Aristarchus observed the motion of the Moon 
through the shadow of the Earth during an 
eclipse of the Moon. He estimated that the size 
of the Earth is 3 times greater than the diameter 
of the Moon.



Distance and size of the Sun

Using Eratosthenes' estimation of the 
circumference of the Earth of 42,000 km, he 
conjectured that the Moon has a circumference 
equal to 14,000 km. Today it is accepted that 
the Moon has a circumference equal to    
10.916 km.



Distance and size of the Sun

Aristarchus observed/claimed that the 
sun, the moon and the earth form an 
almost right angle at the moment of 
first or the last quarter phase of the 
moon.



Distance and size of the Sun

Aristarchus estimated that the angle 
Earth-Moon-Sun was 87 degrees, using 
geometry correctly but with 
observational errors.
He concluded that the Sun was 20 times 
further from the Earth than the Moon. 
In reality the Sun is about 390 times 
further than the Moon.



Distance and size of the Sun

He noticed that the Moon and the Sun have 
approximately the same apparent size in 
the sky when viewed from the Earth and 
concluded that their diameters must be 
proportional to their distances from the 
Earth. Thus he conjectures that the Sun 
had a diameter 20 times greater than the 
diameter of the Moon, which is 
computationally sound and logical, but is 
also in error (since it is founded on data 
which are in error). Nevertheless, his 
estimation indicated that the Sun is clearly 
larger than the Earth.



Our measurements

We used modern estimations of the angle 
Earth-Moon-Sun at the moment of the 
first or last quarter phase of the Moon:

φ=89,853ο

and used the results obtained from the 
other groups and the relation:

Distance Earth-Moon
Distance Earth-Sun

cosφ =



Our measurements

For the distance Earth-Sun we found:
155,907,054.1 km

which is very close to the accepted value
149,600,000 km

This distance is called 
1 Astronomical Unit (1 A.U.)



Our measurements

Thus the Sun is 390 times further away 
than the Moon and according to 
Aristarchus' observations it has 390 times 
greater diameter than the diameter of the 
Moon.

Using Aristarchus' observations and the 
measurements of the other groups we 
find that the diameter of the Sun is

1,470,593 km



Our measurements

Our results are very close to the 
accepted value of 

1,391,000 km

We have just measured the radius of 
a star!



THE END

Participating students
Gerakis Ioannis
Goumagias Ioannis
Karipian Christos
Mitsios Christos
Moutaftsis Ilias
Skederi Jenis
Filippou Fotis



Student views 
• This project is a fantastic experience 
because you can learn a lot of things. 
Such as we learn about astronomy and how 
ancient Greeks measured the size of the 
Earth. We learned about telescopes and 
observed the Sun, the Moon and Saturn. 

 
• I like looking at the sky. Learning more 
about astronomy and using a telescope was 
really exciting. I learned many exciting 
things and how to use the shadows to 
measure the radius of the Earth. I taught 
my brother and his friends at junior high 
school about it when we presented there! 
I hope we will make more night 
observations in the future. 

 
 

• I was amazed  that we measured the radius 
of the Earth by measuring our shadows. I 
also liked watching Saturn and the Moon. 
I thought that the Earth is away from the 
Sun in the winter and near the Sun in the 
summer. But it’s the opposite! And 
Columbus was not the first one to say 
that the Earth is round. 

 
 

• In this project I learned how to measure 
the radius of the Earth, the Moon and the 
Sun and how to recognize common 
constellations. I enjoyed very much to 
learn about the stars and the sky. My 
father has a telescope and we never used 



it. I will use it to observe the things I 
learned. I liked that our school has a 
telescope and want to make more 
observations. It’s a pity that it snowed 
in our trip to Kastoria and coyld not 
observe anything. 

 
 

• This is a very exciting project. We 
watched the Saturn with the rings, the 
Sun with sunspots and the surface of the 
Moon. We also learned how to measure the 
radius of the Earth and the distance to 
the Sun. After the project I study 
pictures to identify the craters of the 
Moon such as Aristarchus and 
Eratosthenes. 

 
 

• I like astronomy and after the project I 
like it more. I learned many new things 
about the Earth, the Moon, the Sun, the 
stars and the constellations. We observed 
the Sun, the Moon and Saturn. It was 
fantastic. Too bad it was cloudy in the 
summer festival. Our teachers said we 
will observe more this year. 

 
 

• In this project I learned about 
astronomy. I liked observing with the 
telescope and look forward to observing 
again. I liked to measure the shadows, 
too, but didn’t like to present to the 
other children.  
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