Astronomical Time Keeping Reading (intended primarily for teachers)
Keeping track of time is more complicated than you think. Did you know that the Earth spins once on its axis (turning 360 degrees) every 23 hours, 56 minutes, and 4 seconds? Did you know that the 7-day week is based upon the names of planets? Did you know that the Moon goes around the Earth in about 27.3 days, but the length of the lunar month (full moon to full moon) is about 29.5 days. Did you know that the length of the year is NOT the amount of time required for the Earth to go once around the sun? It’s close, but not exact. Do you know that the average length of the year is 365.242199 days long? 

Because the Earth goes around the Sun every 365.242199 days, astronomers introduce the concept of a leap year every fourth year. That is, if the year is evenly divisible by 4 with no remainder (e.g., 2012/4=503), it will be a leap year – a year of 366 days. We add the extra day after February 28th. Hence, February 29th comes around only once every four years. This gives an average year of 365.25 days. This is calendar year too long by 0.007801 days per year. After 400 years, this error accumulates to 3.1204 days. As a result, astronomers require that any century year evenly divisible by 400 (e.g., 2000/400=5) will be a leap year but other century years will not be leap years. By these rules, the average number of days per year will be 365 + 1/4 − 3/400 = 365.2425 days. Our current calendar (more rules) is accurate to one day in about 68,000 years.

The length of the year upon which we base our calendar, 365.242199 days, is not the period of time required for the Earth to go once around the Sun with respect to the stars (the sidereal year). It’s close, but not precise. The year upon which we base our calendar is known as the tropical year. The tropical year is the period of time from the beginning of one spring to the next (when the Sun passes the same way twice over the Earth’s equator which is in the tropical zone of the Earth). If we kept our calendar on the basis of the Earth’s motion around the Sun, our months would slowly slip with respect to the seasons. Hence, July would fall in another season such as spring, winter, or fall. These two years are different from one another due to the wobbling of the Earth on its axis – much like the precession of a top. The complete wobble takes some 25,800 years, and different stars serve as “North Star” over the course of the centuries. 
The Moon takes 27.3 days to orbit the Earth with respect to the stars (sidereal period), but 2.2 days more (29.5 days, the synodic period) to go through a complete set of phases. Due to the orbital motion of the Earth, the Sun moves toward the east among the background of stars (tracing out the ecliptic) at a rate of about 29 degrees per lunar month. The Moon moves toward the east at a rate of 13.2 degrees per day. To travel the extra 29.1 degrees to catch up with the Sun, the Moon has to travel an additional 2.2 days (2.2 days x 13.2 degrees/day = 29 degrees). The period of time most closely associated with the Moon’s phases is the “moonth” or month.

The days of the week are based on the names of the planets in different languages: Sun – Sunday; Moon – Monday; Tui – Tuesday; Woden – Wednesday; Thor – Thursday, Friya – Friday and Saturn – Saturday. The days in Spanish are even a better indicator: lunes (Luna – Monday), martes (Mars - Tuesday), miércoles (Mercury - Wednesday), jueves (Jupiter - Thursday), viernes (Venus – Friday), and so on.
The Earth spins once on its axis with respect to the stars every 23 hours, 56 minutes approximately. Because the Sun moves toward the east along the ecliptic just under one degree per day, the Earth needs to spin an additional 3 m, 56 s to bring the sun back to the same place in the sky. Hence, our 24-hour day is based on the Sun returning to the same place in the sky from one day to the next (or approximately so – it’s never that easy!).

