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 Bloomingdale, Michigan 

 

 Public High School – 350 students 

 

 Introductory chemistry course 

 

 All Juniors take chemistry A and B 

 

 Lab is designed for chemistry students of all 
levels 



 Address misconceptions in the area of 
thermochemistry 

 

 Prevent students getting lost in math without 
understanding its purpose 
◦ 88.3% do not meet benchmark in math (66.8%) 

 

 Increase student engagement 

 

 Practice experimental design 



 Heat is not a measurable concept 
◦ (Yeo, 2001) 

 

 Heat and temperature are the same thing 
◦ (Erickson, 1985; Viennoit, 1997) 

 

 



 Present students with a situation they find 
intriguing 

 

 Give them access to a source of the necessary 
information 

 

 Ask them to design and carry out experiment 

 

 Students produce a journal article type report 
as their final product 



 A plane has crashed and passengers are 
stranded on island 

 Students are members of Coast Guard Rescue 
Team 

 A man is having a heart attack but rescue is 
going to be delayed 

 How can you save the man? 

 



 Find quantity of heat that must be extracted 
from the man 

 Information available: 
◦ Mass of man 
◦ Specific heat of human body 
◦ Temperature of normal human body 
◦ Temperature the man needs to be cooled to 

(students must find in article) 

 

q=ms∆T 



 



 Determine the number of cold packs needed 
to induce hypothermia without killing patient. 

 Materials available: 
◦ Temperature Probe 

◦ Instant Cold Pack 

◦ Electronic Balance 

◦ Styrofoam Cups 

◦ Stirring Rod 

◦ 100 mL and 400 mL beaker 

◦ Scissors 



 Design experiment 

 Manage resources 



 Record Procedure 



 



 Collect and Record Data 



 



 Determine the energy change in Joules when 
1g of ammonium nitrate is dissolved.  

 Determine the energy change in Joules for an 
entire cold pack.  

 Determine how many of your cold packs you 
will need to use to induce therapeutic 
hypothermia in the patient.  

 The cold packs on the plane contained 200 
grams of ammonium nitrate each. How many 
of those cold packs should be used to cool 
the patient?  



 Student reviews procedures and data of a 
student from another group. 

 
◦ Was their experiment presented in an 

understandable way? 

◦ Did they approach this differently from you? 

◦ Could you learn anything from them? 

◦ Why do your results differ? 
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