January 6, 2026: 
Decided on ttopic. Before the Winter break, our Science 7 class was learning about Heat and Temperature, and we found the topic interesting, and wanted to pick a project that involved heat/temperature changes.  We decided that it would be an interesting topic to compare whether hand warmers or ice packs made a bigger change as these are examples of endothermic and exothermic reactions we learned about during our science classes.

Jan 19, 2026:
Typed out materials, procedures, hypothesis, variables, and wrote out questions for background research.

Materials: 
Water, beakers, thermometers, hot packs, ice packs.

Procedure:  
1. gather materials      
2. weigh hot packs and ice packs.     
3. Fill beakers with 200 ml of water.      
4. Wait five minutes and view the temperature of the water in the beakers throughout the 5 minutes, recording the temperature every 30 seconds.       
5. repeat 3x

Hypothesis: 
We think that the ice pack will have a larger temperature difference because it is larger when you look at it.

Background Research Questions:
What is an exothermic/endothermic reaction? 
What is heat? 
What is energy? 
What is combustion/convection?     
What is the chemical reaction in a hot pack?
What is the chemical reaction in a cold pack?

An exothermic reaction is a chemical reaction that results in heat and sometimes light.
BBC. (2024, July 11). What are exothermic and endothermic reactions? BBC Bitesize. https://www.bbc.co.uk/bitesize/articles/zb7wwnb#zjynn9q
Libretexts. (2022, August 8). 7.3: Exothermic and endothermic reactions. Chemistry LibreTexts. https://chem.libretexts.org/Courses/Saint_Francis_University/CHEM_113%3A_Human_Chemistry_I_%28Muino%29/07%3A_Chemical_Reactions_-_Energy_Rates_and_Equilibrium/7.03%3A_Exothermic_and_Endothermic_Reactions?utm
Libretexts. (2022, August 8). 7.3: Exothermic and endothermic reactions. Chemistry LibreTexts. https://chem.libretexts.org/Courses/Saint_Francis_University/CHEM_113%3A_Human_Chemistry_I_%28Muino%29/07%3A_Chemical_Reactions_-_Energy_Rates_and_Equilibrium/7.03%3A_Exothermic_and_Endothermic_Reactions?utm
An endothermic reaction is a chemical reaction that takes energy from its surroundings and results in heat/energy loss.
BBC. (2024, July 11). What are exothermic and endothermic reactions? BBC Bitesize. https://www.bbc.co.uk/bitesize/articles/zb7wwnb#zjynn9q
Libretexts. (2022, August 8). 7.3: Exothermic and endothermic reactions. Chemistry LibreTexts. https://chem.libretexts.org/Courses/Saint_Francis_University/CHEM_113%3A_Human_Chemistry_I_%28Muino%29/07%3A_Chemical_Reactions_-_Energy_Rates_and_Equilibrium/7.03%3A_Exothermic_and_Endothermic_Reactions?utm
Libretexts. (2022, August 8). 7.3: Exothermic and endothermic reactions. Chemistry LibreTexts. https://chem.libretexts.org/Courses/Saint_Francis_University/CHEM_113%3A_Human_Chemistry_I_%28Muino%29/07%3A_Chemical_Reactions_-_Energy_Rates_and_Equilibrium/7.03%3A_Exothermic_and_Endothermic_Reactions?utm
Heat is energy transferred between one object to another because of a difference in temperature.
Energy is the ability to do work.
U.S. Energy Information Administration - EIA - independent statistics and analysis. What is energy? explained - U.S. Energy Information Administration (EIA). (n.d.). https://www.eia.gov/energyexplained/what-is-energy/
Combustion is a chemical reaction resulting the creation of heat and light, often in the form of a flame.
Combustion | definition, reaction, analysis, & facts | britannica. (n.d.). https://www.britannica.com/science/combustion
Convection is heat transfer through a fluid such as water or air.
Convection | definition, examples, types, & facts | britannica. (n.d.-b). https://www.britannica.com/science/convection
The chemical reaction in a hot pack is achieved through the oxidation of iron. The materials inside the hot pack are iron powder, water, salt, activated charcoal, and vermiculite. Oxygen activates the oxidization of the iron, which generates the heat.
Hall-Geisler, K. (2023, November 28). How do hand warmers work? A scientific look. HowStuffWorks Science. https://science.howstuffworks.com/disposable-hand-warmers.htm 

The chemical reaction inside a cold pack is achieved when water and ammonium nitrate mix. The liquid inside the cold pack is water, while the ammonium nitrate is kept in either a small tube or a plastic bag. When you hit the bag, the two liquids mix. The result is an endothermic reaction.
Brain, M., & Elliott, S. (1970, January 1). How refrigerators work. HowStuffWorks. https://home.howstuffworks.com/refrigerator7.htm#:~:text=The%20liquid%20inside%20the%20cold,for%2010%20to%2015%20minutes. 


Feb 1: Went through and did the experiment, analysis, created data graphs.
See book pages attached for rough data
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Hotpacks
	
	0
	30
	60
	90
	120
	150
	180
	210
	240
	270
	300

	Trial 1
	22.0
	22.0
	22.1
	22.1
	22.2
	22.2
	22.3
	22.3
	22.4
	22.8
	23.0

	Trial 2
	21.9
	22.0
	22.1
	22.2
	22.4
	22.5
	22.5
	22.8
	22.9
	22.9
	23.0

	Trial 3
	22.0
	22.0
	22.1
	22.2
	22.4
	22.8
	22.8
	22.8
	22.8
	22.8
	22.8



Coldpacks
	
	0
	30
	60
	90
	120
	150
	180
	210
	240
	270
	300

	Trial 1
	21.8
	21.8
	21.6
	21.5
	21.2
	21.2
	21.1
	21.0
	21.0
	21.0
	20.9

	Trial 2
	21.8
	21.5
	21.1
	21.0
	21.0
	20.8
	20.7
	20.5
	20.2
	20.2
	20.1

	Trial 3
	21.6
	21.2
	20.9
	20.8
	20.8
	20.5
	20.2
	20.1
	20.0
	20.0
	20.0



Comparison:
We took the final temperature and subtracted the initial temperature to get the temperature difference.

We only took the positive or absolute value, because we were interested in change, not if it was positive or negative.  The hotpack temperature change was positive, the cold pack temperature change was negative.

We took the temperature change difference and divided it by the mass of the hot pack or cold pack in the trial to get temperature change per gram.

Our parents helped us use Microsoft Excel to complete these calculations.
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	Trial 1
	Trial 2
	Trial 3

	Temperature Change per gram Hot Pack
	0.016155089
	0.017799353
	0.01300813

	Temperature Change per gram Ice pack (Absolute value)
	0.006512301
	0.006329114
	0.011764706
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The hot packs had a larger impact on the temperature of the water.


Analysis:
The hot packs and the cold packs had about the same temperature difference, about 1 degree Celsius. This means that the hot packs had a larger impact on the temperature of the water because it’s mass was so much smaller.










Sources of Error:
· Had to sometimes stabilize the beaker on the hot pack and cold pack, so my hand was touching the top of the beaker sometimes.  This could have heated it up.  Next time, I would try to tie the hot pack and cold pack to the beaker, or use a box to keep things standing up.
· We did not have a lid on our beaker which meant that some of the heat could have escaped and it was not close to a closed system.  This would have impacted our temperature changes slightly.  Next time, I would try to keep it more contained.
· The air in the cold pack made it difficult for the beaker to be touching the cold within the pack.  This could have reduced the impact on the temperature change of the water.  Next time, we could try to tie the cold pack to the beaker, or perhaps remove some of the air once the reaction was started.



February 13, 2026- research, did applications/extensions.
Applications: Make the ice packs smaller/safer by dissolving different chemicals in water. This might make the ice packs last longer and be smaller.
Ammonium Nitrate dissolved in water is also an endothermic reaction which could maybe be used instead.
Extensions: You could see which chemical reactions would make the ice packs last longer, or see which ones have the largest impact on human skin, instead of beakers of water. Next time I would do the project with a human test subject to see what happens on human skin instead of water.









Sources: 
BBC. (2024, July 11). What are exothermic and endothermic reactions? BBC Bitesize. https://www.bbc.co.uk/bitesize/articles/zb7wwnb#zjynn9q
 U.S. Energy Information Administration - EIA - independent statistics and analysis. What is energy? explained - U.S. Energy Information Administration (EIA). (n.d.). https://www.eia.gov/energyexplained/what-is-energy/ 
Libretexts. (2022, August 8). 7.3: Exothermic and endothermic reactions. Chemistry LibreTexts. https://chem.libretexts.org/Courses/Saint_Francis_University/CHEM_113%3A_Human_Chemistry_I_%28Muino%29/07%3A_Chemical_Reactions_-_Energy_Rates_and_Equilibrium/7.03%3A_Exothermic_and_Endothermic_Reactions?utm
Exothermic and endothermic reactions - student academic success. (n.d.). https://www.monash.edu/student-academic-success/chemistry/carbon-based-fuels/exothermic-and-endothermic-reactions 
Combustion | definition, reaction, analysis, & facts | britannica. (n.d.). https://www.britannica.com/science/combustion
Convection | definition, examples, types, & facts | britannica. (n.d.-b). https://www.britannica.com/science/convection
Hall-Geisler, K. (2023, November 28). How do hand warmers work? A scientific look. HowStuffWorks Science. https://science.howstuffworks.com/disposable-hand-warmers.htm 
Brain, M., & Elliott, S. (1970, January 1). How refrigerators work. HowStuffWorks. https://home.howstuffworks.com/refrigerator7.htm#:~:text=The%20liquid%20inside%20the%20cold,for%2010%20to%2015%20minutes. 
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