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Teacher’s Guide: How Cold Has It Been? 
The STEM Context
     “Science may be described as the attempt to give good accounts of the patterns in nature. The result of scientific investigation is an understanding of natural processes………” The Massachusetts Science and Technology/Engineering Framework: 2006 (page 7)

      “In areas where data or understanding are incomplete, such as the details of human evolution or questions surrounding global warming, new data may well lead to changes in current ideas or resolve current conflicts. In situations where information is still fragmentary, it is normal for scientific ideas to be incomplete, but this is also where the opportunity for making advances may be greatest.” The National Science Education Standards: 1994 (Page 201)

Examples of Related National Science Education Standards

Teaching Standard A: Teachers of science plan an inquiry-based science program for the students.      

· In doing this, teachers develop a framework of yearlong and short-term goals for students. (Page 30)
Assessment Standard C: The technical quality of the data is well matched to the decisions and actions taken on the basis of their interpretation. 
· When students are engaged in assessment tasks that are similar in form to tasks they will engage in their lives outside of the classroom or are similar to the activities of scientists, great confidence can be attached to the data collected. Such assessment tasks are authentic. (Page 83)

Examples of Related Massachusetts Science and Technology/Engineering Framework Standards

Earth and Space Science Standard 11, Grade 6-8: Explain how the tilt of the earth and its revolution around the sun result in an uneven heating of the earth, which in turn causes the seasons. (Page 33)

Earth and Space Science Standard 1.5: High School: Explain how the revolution of Earth around the Sun and the inclination of Earth on its axis cause Earth’s seasonal variations (equinoxes and solstices).(Page 34)
Mathematical Skills included in the description of a high school Earth and Space Science Program: (Page 37)
     ( Construct and use tables and graphs to interpret data sets.

     ( Use ratio and proportion to solve problems. (Page 37)
Answers to Questions
   Question 1:  What was the average temperature on January 8th?

( -2º + 12º ) ÷2 = 5º

   Question 2:  What was the average temperature for the week?
      Students will develop a variety of strategies for arriving at an average temperature for the week.  The results of those different strategies can be compared.  An example of a strategy would be:

The average low temperature for the week = [17 + 14 + 12 + 11 + 11+ 12 + (-2)] = 65 ÷7 = 9.3º
The average high temperature for the week = (35 + 36 + 16 + 15 + 22 + 23 + 12) = 159 ÷ 7 = 22.7º

The average temperature for the week = (9.3 + 22.7) ÷ 2 = 16º

Question 3: How many heating degree days accumulated on January 8th?



Degree days = (number of days) (65ºF - average temperature)



Degree days = (1 day)( 65ºF – 9.3º)



Degree days = 55.7


   Question 4: How many heating degree days accumulated during the week?



Degree days = (number of days) (65ºF - average temperature)



Degree days = (7 days)( 65ºF – 16º)



Degree days = 343


   Question 5:  How does the present heating season (From July 1st, 2007 to January 31st, 2008) compare with a normal heating season?

                           _ x _    =   ___ HDD so far this heating season_____

                             100                HDD so far in an average heating season

                             x %  =    ___HDD so far this heating season ___  x 100

                                                HDD so far in an average season

                               x % =   ____      HDD so far this heating season____  x 100

                                                         HDD so far in an average season

                                x%  =           x 100    =        %  

   The heating season is            than an average heating season.
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   Question 6: What percentage describes how far we are through the heating season?
                           _ x _    =   _________HDD so far this heating season_____________

                             100                HDD total at the end of an average heating season

                             x %  =      __________HDD so far this heating season_________  x 100

                                                  HDD total at the end of an average heating season

                               x % =        ____      ___HDD so far this heating season_________  x 100

                                                     HDD total at the end of an average heating season

                                x%  =           x 100    =        %  

                        We are approximate      % thought the present heating season
   Question 7: How many heating degree days accumulate at McMurdo Station during an entire, average heating season?


Degree days = (number of days) (65ºF - average temperature)



Degree days = (365 days)( 65ºF – [− 2º])



Degree days = (365 days)(67º)



Degree days = 24,455


Question 8: How does a heating season at McMurdo station compare with a heating season in the Amherst area?

                        ____ 24,455 Heating Degree Days in McMurdo Station__   =  3.6
                                        6856 Heating Degree Days in Amherst

     The heating season in McMurdo Station is almost 4 times colder than a heating season in the Amherst area.

Graph interpretation skills can be developed as a part of this activity. 

   Question 9: Answers will vary based on the location chosen.

   Question 10: Some of the possible interpretations can be that the range of temperatures in the Arctic region is greater than in the Great Lakes and Northeast regions. The amount of precipitation in the Arctic locations selected for the graphs is significantly less that at the locations in the Great Lakes and Northeast Regions.
     An extension of this activity could include constructing temperature and precipitation graphs for data collected by students or from data obtained from the Internet.
