Leap Years and Calendars	HE005 scoring rubric


Math Domain


�
(�
Number/Quantity�
�
Shape/Space�
�
Function/Pattern�
�
�
�
�
�
�
�
�
�
�
�
Chance/Data�
�
Arrangement�
�
�
�
Math Actions (possible weights: 0 through 4)


�
4�
Modeling/Formulating�
4�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
4�
Inferring/Drawing Conclusions�
4�
Communicating�
�
Math Big Ideas


�
�
Scale�
�
Reference Frame�
�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
(�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
2000*�
Monday�
�
2001�
Wednesday�
�
2002�
Thursday�
�
2003�
Friday�
�
2004*�
Saturday�
�
2005�
Monday�
�
2006�
Tuesday�
�
2007�
Wednesday�
�
2008*�
Thursday�
�
2009�
Saturday�
�
The days of the week for January 1 are shown in the table at the right. Note that the day of the week progresses forward by one day each year (because 365 ( 7 has remainder 1) except around leap years when there is a two-day jump.


If one looks at just the leap years, one notices a backward progression by two days. The chart would continue with 2012 beginning on a Tuesday, 2016 beginning on a Sunday, 2020 beginning on a Friday, 2024 beginning on a Wednesday, and 2028 beginning on a Monday. Thus, the next time the two month calendar in question 2 could be used would be in the year 2028.


On average, a regular year has 52 1/7 Wednesdays, while a leap year has 52 2/7 Wednesdays. In a leap year, the two “extra days” (beyond having 52 of each day) must occur on adjacent days in the week. Thus, if a leap year is known to have 53 Tuesdays, there’s a 50% chance that there are also 53 Wednesdays; the answer to question 5 is 52½.


Since the Julian calendar fell behind by 11¼ minutes each year, it took only 128 years to fall behind by 1440 minutes which is a full day. Over 15 centuries, the calendar fell more than 11 days behind. When various countries adopted the Gregorian Calendar, they skipped about this many days to catch up. In Great Britain and its American colonies, the date September 2, 1752 was immediately followed by September 14, 1752.


�
In the Gregorian Calendar, the average year is 365 and 97/400 days long, which is the same as 365 days, 5 hours, 49.2 minutes. This calendar is accurate to within half a minute per year, so it will take thousands of years to accumulate a day’s error.


Various leap year schemes might be considered for a Martian calendar, such as one leap day every three years, or three leap days every ten years. To determine the accuracy of these schemes it is necessary to research the length of the Martian “year,” carried out beyond one decimal point.








�
Things to consider in scoring the Leap Years and Calendars project





For all student work, pay particular attention to:


Whether the student understands the structure of our present Gregorian Calendar, including the behavior of the days of the week in leap years, and the difference between this calendar and its predecessor the Julian Calendar.


Whether the student accurately answers questions comparing calendars and astronomical movement.


Whether the student can apply his/her understanding to create new calendars meeting stated specifications (a Martian Calendar) or his/her own carefully stated specifications (an alternate Earth Calendar).


How the student combines explanations, charts, and calculations to present coherent and complete ideas.


Some students may weigh different alternative calendars, discussing their positive and negative qualities.


A few students may independently gather astronomical data and develop appropriate calendars to fit the data.
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