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SEMESTER AT SEA COURSE SYLLABUS 

Spring 2014 

Discipline: Astronomy 

ASTR 1559-501 and 502:  Stonehenge to Hubble – An Introduction to Astronomy 

Lower Division 

Faculty Name:  Iain M. Campbell 

 

Pre-requisites: Any basic high-school science (chemistry or physics) course that dealt with 

scientific method, the notions of mass, weight, force, gravity, simple chemical nomenclature and 

basic atomic theory. 

 

COURSE DESCRIPTION 

Astronomy, one of the oldest of the sciences, is also one of the most all-encompassing — it 

comprises modern astro-physics and ancient mythology; it deals with both the largest of scientific 

scales of distance (inter-galactic space) and also with the smallest (subatomic particles); it ranges 

from the eminently practical (marine navigation) to the philosophically challenging (the concept of 

space/time, the origins of matter and the enigma of dark matter/dark energy). It is also a subject that 

makes a grand life-long avocation — an avocation that can provide pleasure to oneself, one’s 

family members and one’s friends. 

This course seeks to provide a smorgasbord of these various aspects of the subject. We will begin 

with a description of what we can see from the ship’s decks by day and by night, to wit: the Sun, the 

Moon and the planets, shooting stars, comets, stars, star clusters, nebulæ, galaxies, etc. We will 

distinguish between ‘asterism’ and ‘constellation’ and, partly in class, partly on deck at night 

(22:00-23:00 hr) as the voyage progresses, we will learn how to recognise major constellations. 

Ancient constellational mythology will be introduced. 

The second topic of the course will deal with how humankind has used celestial events practically 

to chart the passage of time — days, months, years — and to predict the arrival of the seasons. We 

will look at calendar development. As an off-shoot of this topic and as part of the course’s lab. 

work, students (in groups of two) will use a sextant to determine the position (latitude and 

longitude) of the ship on those days we are at sea. 

The third, and major, topic of the course will deal with the history of our understanding of what this 

universe of ours, actually is. We will focus on the thinking of Plato, Aristotle and Ptolemy, noting 

how their models were incorporated into the Mediæval Christian (Vatican) canon of belief. We will 

then turn to the Renaissance thinking of Copernicus, Brache, Kepler and Galileo, outlining their 

heliocentric model of our solar system. The Inquisitional trials of Galileo will be studied. The 

insights of Newton and Einstein on the nature of gravity and astronomical space-time will also be 

covered. 

The last part of the course will review the life-histories of stars, large and small, and our modern 

understanding of the ‘Big Bang’. So will our journey from “from Stonehenge to Hubble” be 

completed. 

 

COURSE OBJECTIVES 

1. To provide students a basic understanding of what our Sun/stars, our Moon, lunar and solar 
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eclipses, planets, meteoroids, comets, nebulæ and galaxies, are; 

2. To teach students to identify the major asterisms/constellations visible from the ship during 

the voyage; 

3. To show students how early astronomers allowed humankind to tell time, and to develop for 

students an history of astronomical time calculation; 

4. To teach students how, through use of a sextant, to determine ‘local noon’ any day at sea and 

thence to estimate the ship’s latitude and longitude; 

5. To depict for students how we have arrived at our current concept of what the universe looks 

like — a journey that will take us through Classical, Mediæval and modern times; we will 

highlight the heresy trials of Galileo Galilei; 

6. To explain to students how the insights of Newton, then of Einstein, deepened our 

understanding of the nature of the cosmos. 

7. To introduce students to how stars form, proceed through their long lives and eventually die, 

some in spectacular, chemical-element-forming explosions; 

8. To summarise the work of Lemaître/Hubble that gave rise to the notion of an expanding 

universe and a ‘Big Bang’. 

 

REQUIRED TEXTBOOKS 

AUTHOR: Pasachoff, Tirion and Peterson 

TITLE: A Field-guide to Stars and Planets 

PUBLISHER: Houghton-Mifflin 

ISBN #: 0-395-93431-1 

DATE/EDITION: 1999, 4th edition 

COST: US$ 19 (used copies available from Amazon.com at significantly reduced 

cost). 

Note: I will also supply at the course’s beginning, copies of my LectureNotes (full-text, not 

PowerPoint summaries) for sale ($9.00) on the ship. This practice has proved an enormous success 

in five previous S@S voyages. 
 

TOPICAL OUTLINE OF COURSE 

B1. M Jan.  13 Introduction to the course, to evening Deck-8 sessions and to the lab. programme.  

    Use of the sextant to determine latitude and longitude. 

B2. W Jan. 15 Entities in our sky: the Sun, Moon planets, asteroids, meteoroids, and comets. The 

    asterism/constellation distinction. The ecliptic and the Zodiac. Solar and lunar eclipses. 

Hawaii 

B3. S Jan. 18 About stars — their nature, naming, age/colour and magnitude. About nebulæ, galaxies  

    and Charles Messier. How celestial bodies appear to move in our sky. 

B4. T Jan. 21 Latitude/longitude on Planet Earth; declination and right ascension in the skies. Using the  

   Big Dipper as a celestial signpost.  

B5. H* Jan. 23 The human need to tell time — hours of the day, months of the year, prediction of the  

    seasons. The time-telling utility of Planet Earth’s daily rotation, yearly orbit around the 

    Sun, and the Moon’s orbit around Planet Earth. 

B6. U* Jan. 26 Why are there seasons? — the obliquity of the ecliptic. The use of sundials and henges.  

    The notion of a ‘week’. Attempts to reconcile the lunar and solar cycles — the Metonic 

    Julian, and Gregorian calendars. 



   3 

B7. T Jan. 28 1
st
 class test.  

Japan 

B8. W Feb.  5 Seasonal time telling through star risings and settings. On numbers — Greek, Roman 

    and Arabic. Scientific method and modelling. 

China 

B9. H* Feb. 13 Early models of our universe — those of Plato/Eudoxus/Aristotle. What they tried to do  

    and how well they succeeded. 

Vietnam 

B10. F Feb. 21 The universe-models of Ptolemy of Alexandria and the Almagistine Tables. Why the  

    Christian Church incorporated so much Classic Greek philosophy into its canon; the rôles  

   of Augustine and Aquinas. 

Singapore 

B11. W Feb. 26 The European Renaissance and the roots of the Copernican Revolution. Copernicus — a  

    man of many parts, his times and his work. 

Myanmar 

B12. H* Mar.  6 Galileo Galilei — the man, his times and his work with both a telescope and the pen.  

B13. S Mar.  8 The first great church/science confrontation; Galileo’s trials and house-arrest for life. 

India 

B14. U* Mar. 16 Brahe, Kepler and their work in support of Copernicus. Kepler’s Laws.  

B15. W Mar.  19 2
nd

 class test. 

Mauritius 

B16. S Mar. 22 The life and work of Isaac Newton. 

B17. M Mar. 24 Newton’s Universal Law of Gravity and its implications in the Solar System and beyond.   

B18. H* Mar. 27 The life and work of Albert Einstein. The nature of light/radiation. Basic relativity theory, 

    special and general.  

South Africa 

B19. F Apr.  4 A review of basic atomic theory. Fission versus fusion. Hertzsprung/Russell  

    Diagrammes. 

B20. U* Apr.  6 The birth, life and death of a small star — red giants and planetary nebulæ. 

B21. W Apr.  9 The birth, life and death of a large star, supernovæ, neutron stars and black holes. 

Ghana  

B22. W Apr. 16 The work of George LeMaîre. 

B23. F Apr. 18 Galaxies and Edwin Hubble’s expanding unverse; the ‘Big Bang’. 

B24. M Apr. 21 Philosophical questions that astrophysics raises. 

Morocco 

B25. T Apr. 29 3
rd

 and final class test. 

* Note: ‘H’ = Thursday; ‘U’ = Sunday. 

 

A set of 10-25 QuizQuestions will be posted on the ship’s Intranet each class-day. These 

questions will focus on the material covered that day in class and will provide students a 
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simple ‘active’ mechanism of self-assessing their mastery of the day’s material. I have used 

such QuizQuestions in all my undergraduate teaching for the last four-plus decades, with 

great effect according to student evaluations. I will not post answers to QuizQuestions – the 

answers are readily obtained from the LectureNotes/PowerPoint lecture slides (available on 

the ship’s Intranet). However, I will make myself available in the Ship’s Union for 30+ 

minutes every other early evening while we are at sea, to help students with any 

QuizQuestion with which they have difficulty. I will also encourage students to use 

QuizQuestions in small group review of material for tests. 

FIELD ASSIGNMENTS/LABS 

There will be two components to the course field programme: 

1. Daily when at sea and provided the sky is clear, students in groups of two will use a sextant 

to determine ‘local noon’ by measuring the altitude of the Sun 10-12 times in the hour 

bounding ‘time-zone noon’ and plotting the data. From these plots and a chronometer set to 

Greenwich Mean Time (GMT), they will be able to estimate ship’s latitude and longitude. 

The report of findings [altitude plot, calculation of local noon (in terms of local time, and 

GMT), altitude at local noon and calculated ship’s position], due 5 ‘sea-days’ after data 

collection, will constitute the first deliverable of the field progamme. 

2. Students will maintain a night-sky observation log. Typically this will cover night-time 

(normally 22.00-23.00 hr.) sessions on the ship’s Deck 8 forward when I show students how 

to find the major constellations and introduce interesting deep-sky objects found in them 

(double stars, planetary nebulæ, major star-making regions, nearby galaxies, etc.) and their 

classical mythology. It may also cover off-ship work with local astronomers, e.g. on the 

Kagga Kama overnight field-trip in South Africa. To obtain credit for an observation log it 

must document cumulatively at least 5 hours of observation. 

METHODS OF EVALUATION 

There will be three class tests in the course. Each test will be a mix of multiple choice, true/false 

and short essay questions and each will contribute 27% to the student’s final score. The 3
rd

 test, 

although given in the ‘final period’ will not be cumulative. The two field activities described above 

will contribute 19% each to the student’s final score. Final grades will be computed according to 

the following protocol: 

Calculate the class mean for the composite of all three tests and two papers, scale the composite mean to be 75%, 

and assign grades from the following table: 

   A+ (4.0 quality points)  100 - 97.6% 

   A (4.0 quality points)  97.5 - 92.6% 

   A- (3.75 quality points)  92.5 - 90.0% 

   B+ (3.25 quality points)  89.9 - 87.6% 

   B (3.0 quality points)  87.5 - 82.6% 

   B- (2.75 quality points)  82.5 - 80.0% 

   C+ (2.25 quality points)  79.5 - 77.6% 

   C (2.0 quality points)  72.6 - 77.5% (class mean) 

   C- (1.75 quality points)  72.5 - 70.0% 

   D+ (1.25 quality points)  69.9 - 67.6% 
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   D (1.0 quality points)  67.5 - 62.6% 

   D- (0.75 quality points)  62.5 - 60.0% 

   F (0.0 quality points)  59.9% and below. 

 

 

RESERVE LIBRARY LIST 

AUTHOR: Galileo Galilei (Peter Sis, translator) 

TITLE: Starry Messenger (Sidereus Nuncius) 

PUBLISHER: Knopf Doubleday 

ISBN #: ISBN-13: 9780385092395 

DATE/EDITION: 1957 

COST: US$ 9.00 at Amazon.com. 
 

AUTHOR: Galileo Galilei (Stillman Drake, translator) 

TITLE: A Dialogue Concerning the Two Chief World Systems 

PUBLISHER: Random House 

ISBN #: ISBN-13 9780375757662 

DATE/EDITION: 2001 

COST: US$ 17.00 at Amazon.com. 
 

AUTHOR: Wil Tirion and Roger W. Sinnott 

TITLE: Sky Atlas 2000.0 Deluxe, 2nd Edition - Laminated 

PUBLISHER: Cambridge University Press 

ISBN #: ISBN-13 9780375757662 

DATE/EDITION: 1998 

COST: US$ 119.95 (already in ship’s library). 

 

I will bring other books on more advanced astronomy from my own collection to the ship to be 

placed on reserve in the ship’s library. 
 

ELECTRONIC COURSE MATERIALS 

None, unless the two above-mentioned books by Galileo can only be obtained in electronic format. 

 

ADDITIONAL RESOURCES 

None. 

 

Honour Code Statement: 
On Semester at Sea the University of Virginia’s honour code prohibits all acts of lying, cheating, and stealing in an 

academic context. Please consult the Voyager’s Handbook for further explanation of what constitutes an honor offense. 

As an affirmation of commitment to this community of trust, each written assignment for this course must be pledged by 

the student as follows: “On my honor as a student, I pledge that I have neither given nor received aid on this 

assignment.”  The pledge must be signed, or, in the case of an electronic file, signed”. 


