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Activity Summary 
In this activity, students are investigating a catalysis reaction and practicing experimental design.  
Students test how catalase, an enzyme common to many foods, catalyzes the decomposition of 
hydrogen peroxide and they measure how reaction conditions change the amount of oxygen 
produced by the reaction.  This is intended to introduce students to ideas and practices central to 
the research that I worked on with members of the Krishna Sustainable Catalysis Lab, where 
researchers design reaction systems with zeolite catalysts and change parameters to improve the 
conversion of desired products.  
 
Audience 
Middle School Science 7-8 Grade 
 
Time Frame 
Set-up: 30 minutes to prep student kits (depending on the number of students) 
Activity: 40 minutes 
Clean-up: 5 minutes for students, some additional time if reusing materials is desired 
 

Objective(s) 
After completing the activity: 

1.​ Students will understand the role of a catalyst in a chemical reaction.  
2.​ Students will be able to explain the conversion and transfer of energy that occurs 

during a chemical reaction.  
3.​ Students will be able to write and test a hypothesis.  

 
Standards Addressed ​
 
Next Gen Science Standards (NRC, 2011) 

Cross-Cutting Concepts 

●​ CC5.m Students understand that energy takes different forms and can be tracked as 
it flows through a system.   

 
The Research Experiences for Teachers Activity Guides are a product of the Materials Research Science and Engineering Center at 

the University of Wisconsin – Madison Funding provided by the National Science Foundation DMR 2309000 



             

  

Disciplinary Core Ideas 

●​ PS3.B.m Energy changes to and from each type can be tracked through chemical 
changes.  

 
Science and Engineering Practices 

 
●​ SEP1.A.m Students ask questions to specify relationships between variables  

 
●​ SEP3.m Students plan and carry out investigations that provide evidence to support 

explanations or solutions 
 
 

Activity Materials 
 
Potato Catalyst 
The teacher must provide pre-cut potato pieces for each student kit.  The 2 oz cups were used to 
portion potato (and banana or other possible sources of catalase).  Pieces should be cut to 0.5-1 
cm3 size that can easily drop into the test tube.  Pieces should be as fresh as possible to promote 
the most noticeable reaction.  
 
Lab Group Kits 

Item Number per kit 

3% hydrogen peroxide  1 large bottle 

8 oz Water bottle 1 

Test tubes 3 

Stoppers 14-15mm 1 

Micropipette tips 3 

Droppers 2 

Plastic knives 1 

Toothpicks 1 

2 oz cups w/ lids 2 

12 oz cups 2 

Protective glasses* 3 

Nitrile gloves (medium)* 1-2 

Sharpie 1 

Scissors 1 
*See notes about safety below 

 
The Research Experiences for Teachers Activity Guides are a product of the Materials Research Science and Engineering Center at 

the University of Wisconsin – Madison Funding provided by the National Science Foundation DMR 2309000 

https://www.walmart.com/ip/Equate-3-Hydrogen-Peroxide-Liquid-USP-Antiseptic-32-fl-oz/530449963?wmlspartner=wlpa&selectedSellerId=0&wl13=2335&gclsrc=aw.ds&adid=22222222277530449963_161193766053_21214199653&wl0=&wl1=g&wl2=c&wl3=697173827980&wl4=pla-2348450966064&wl5=9018951&wl6=&wl7=&wl8=&wl9=pla&wl10=8175035&wl11=local&wl12=530449963&veh=sem_LIA&gad_source=1&gclid=Cj0KCQiAj9m7BhD1ARIsANsIIvC1dV1WZlCK9AiT459J815uEi5HthB40z4h6c1epE_0ifyWdBa9ZkcaApPNEALw_wcB
https://www.amazon.com/Pure-Life-Purified-Water-Bottles-Still-Bottled-Water-Minerals/dp/B00091S3K4/ref=asc_df_B00091S3K4?mcid=aac7fa1a0e573034b4062ef2f5a1bd44&hvocijid=12582850728788269094-B00091S3K4-&hvexpln=73&tag=hyprod-20&linkCode=df0&hvadid=721245378154&hvpos=&hvnetw=g&hvrand=12582850728788269094&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9018951&hvtargid=pla-2281435175938&psc=1
https://www.amazon.com/Centrifuge-Laboratory-Graduation-Container-Containers/dp/B0C1BQHK8Z/ref=sr_1_16?crid=1Z4UW2Y7DI4C9&dib=eyJ2IjoiMSJ9.-sv2GKyR6yH25OxWq_V1tRYkINTnzeYxgaYOFx3PguBt1WB1JxvFbeeQ8iYwXDYk64sSsn3HNVjJ0bw2ixlJt12-aLWhQekyH4rafk8TnthYvItnUsbvBtzOmA777ujo5NiwhbPoc9GVm_-PofPFqAzJNeueRx1p2TvJhRn3NimV7YWFNyz05WsCgubeqvMIs0_tS41fNWSf-yHvZdiQzSAvkuthlRQl-cek2NzoKmI.Qr999WVl7KurnxasGgtwvaIVvibnxxzOeYHD9uhtmNw&dib_tag=se&keywords=15mL%2Bplastic%2Btest%2Btubes&qid=1721667524&sprefix=15ml%2Bplastic%2Btest%2Btubes%2Caps%2C92&sr=8-16&th=1
https://www.amazon.com/dp/B0BX27KCLD?ref=ppx_yo2ov_dt_b_product_details&th=1
https://www.amazon.com/Pipette-Laboratory-Universal-Plastic-Pipettor/dp/B07P8LNDGF/ref=sr_1_6?crid=31OXVX4FTKGQ7&dib=eyJ2IjoiMSJ9.IN0aNwCRNONiCQpzwAVXaWPYGGKFkvLLC_gzFUR7ah6OBxxO4VetXu8e0cn-oDKR-F9yPGPH8a1iqwSGNbj2txa0jxICMJGG5gMNufHG2h0qJ9ntvXZESRof2zVaXP-dXFhcj3L4g5QnkRR41yDsLidK_tx7yw7y3iF7-X4WFGTxUBOLumWehdx7TWBDQcVEjAjmnhrSUwgkOTvCQGH6UyzWLV5m2zWWipB6iqjup1U.xKovp589UTjxVDikw1ZB1YZYtzA7JDnkKLM1ox7DvvE&dib_tag=se&keywords=10-100+ul+pipette+tips&qid=1721666183&sprefix=10-100+ul+pipette+tips%2Caps%2C76&sr=8-6
https://www.amazon.com/SQXBK-Disposable-Transfer-Injectors-Chocolate/dp/B09YCYD3TH/ref=sr_1_2_sspa?crid=M1RX32TCS8EI&dib=eyJ2IjoiMSJ9.mg6L1lssn5ArSi5ELZiOwoQeOG87Bnhr-DrEldcZWpz39hlDZB8RrflVVssJY6oOZSBjqP6zPJKpXYAocVF2JqNLcqV3NwjKuuj4o9S0HHwCIZmMfwULhwk0B4PU7M5pCYBnoOXpJPG1OMvXj5rpqjfNkqo2rMI7IphrF4XV36iswaETLWZlfXbaADmyN2-ArzxOjk3ffUS4HsyDfEbAp0zFQnEQsvBFr-Egs1B9JEY._SYZor5ff9C2XqMPJdT9g7Pgfe1pWeLryQMysKUnFVo&dib_tag=se&keywords=squeeze+pipette&qid=1721668998&sprefix=squeeze+pipette%2Caps%2C95&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Settings-Plastic-Cutlery-Disposable-Package/dp/B072PP4RGD/ref=sr_1_3_sspa?crid=WR7GL2SIJJD9&dib=eyJ2IjoiMSJ9.u6Um8vt6JoMFswYW9xGnHaypv0OYKYZyVcrmXT-H8iDGxrYNds47cuM3JnapEM6A97fYmgMvhbepUqmJg--pzsfo9zCgtJ512Y7WrSSfZbDJnWaFQvSfXeRX1MN7KSqyxf59eeDW7K2W5NgFnQw8SSK6qmuuz4z68MCrmTimLk_r4N93Rsa5Gul1PbJ7ua29MMl5afzQbjX1mrCHZ9TJmy2P1y8BIbynZwtHfCgYZHlVgjKWF2TwWBnJ7yvVycgHr2ijJ3YAYjmh5y0nf_D0RfpfK31ut1vODF8h4MN-79M.bbRJJ6c3L9BILj5FzWC4nqvN4ZPtpNiqOFu0NVw9woI&dib_tag=se&keywords=plastic%2Bknife&qid=1723137181&sprefix=plastic%2Bknif%2Caps%2C92&sr=8-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Natural-Bamboo-Party-Skewer-Picks/dp/B08LCMNQ14/ref=sr_1_5?crid=22H6J4SAAA1LN&dib=eyJ2IjoiMSJ9.nRuNyF-wyFA_pyLGSCxtmmN8GS_LoSx3oLks27M-rZqx7mYEpH-VGe1BcVK1zEJQLsKp04uMt0y3Zk_OFPWYSd3hmH7kxehnYDrKu7cIwMrWjBAazbJTNUPM5MBr0uB5JN0sQ7pVme4V8WvICZZDjnxalqe0tZjUKZvPalotPXJLqiyMZ5DOlZpmyIgBo13x51xyFubjOF5Mt5KyDy30Rv4KaCRm4GOuibHaEZmrvoNnzfauaFv44wYXuSmvuKVx9UMzo61pV4h0UrDf1uFytOPakbyhhlyqulXq6rPcJvk.Xeu8LlSgVEV8vH9sNBukEW7nzOniW0RjKmdQTy3lGXM&dib_tag=se&keywords=long%2Btoothpicks&qid=1721671284&sprefix=long%2Btoothpicks%2Caps%2C78&sr=8-5&th=1
https://www.amazon.com/Freshware-Plastic-Disposable-Dressing-Condiment/dp/B0CW8YQ4LG/ref=sr_1_3?crid=K4EM0EB99XI2&dib=eyJ2IjoiMSJ9.C-K9dwjvaQG7Tv5ivbAq1ajKX4VIR9bzWbrwO6X8PeqEZEI35vU58KegAHAO8I24Nc2itj-RcD_Lzfn8eDGwtbG30FEdbFV2NTv8NtKaGAqCd6yeY8YVWHJB5opJ2aadAcnlSdatBlLIxBPSYqOb0x1gRsuKj-Z46qEOwTU-_tnuU_kaJ_dUTcVr_iuRYkYSVnltm7P8LZJcyEEhaEiYp4MV5Ow2ZGBF_gthx9gXLJk.rIzddtbrjyHMDFEzj5l0tX9WB7jNgAFAt6h8FPP1404&dib_tag=se&keywords=plastic%2Bsauce%2Bcups%2Bwith%2Blids&qid=1721666438&sprefix=plastic%2Bsauce%2Caps%2C99&sr=8-3&th=1
https://www.amazon.com/Plastic-Drinking-Disposable-Cupcake-Drinks/dp/B092YYWB6J/ref=sr_1_2_sspa?crid=R08POCHIAZTU&dib=eyJ2IjoiMSJ9.11FxGJ2Z4iPYawDjt1MQVHIS5cCgaOsiF7sEO8vDMo0SHrm-qJ91Q3Ybjsh3qipTxzu-6aJVMi-xF8HWGdN69x8EG7T05fanieG_3RYRsPbQi_yUut091sChJKJM8LSQpkfiYG_vM2falLbVd_nWWtqyqmFsQ6AJCtuskZ-m9uQDV0hvMtgqWdzqqzE94Yu8RFy3zDntIBRtvL0Qfzbl44x633iUnR_CcQ130CBrxQY9N5vwr-bZZtxdQHif67QBdk2k-804StHgAb7bJJmI3hOF7uscrIUDOX0Qat-uNIg.mD7R0IonzqoNgZVPaarJGs_UpnWjq9X5Zz844icNt_U&dib_tag=se&keywords=recyclable%2Bplastic%2Bcups%2B12%2Boz&qid=1723138096&sprefix=12%2Boz%2Bplastic%2Bcups%2Brec%2Caps%2C116&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Saysurey-Goggles-Scratch-Glasses-Protective/dp/B0D3HW4J7T/ref=sr_1_90_sspa?crid=3RQMTI9O9LQN1&dib=eyJ2IjoiMSJ9.gOgIVp_L42Ae9020j0sJkJj2dcoK_oy5w_voraoSPppcFF2l0NEKW-fZjlFK_Vv9cjPtRfhvbcwyrpD49K3OfC2QKJY4gprCJY04u2BlKPY3BXNKR47pf1K1aF47AzSS5oi42B-CJ-e-_CRmnEmEC4NLetbXRPPeqVROmC1Y4areNiU9Dji0rjzpiwUIomvWJEnXRv1QwFFdbGopYpJN5kV0CzoI6PQY2hUIlWgezEV55fuQ-EAdcndy8o46r05xSEiJO_KdMr1bH_OUrLyr1vBOkBc7-zD2fXqvLzJvVXo.RJo4NMX36EWmSAtrYmwxEaCrpyEWRhJOp9isn3ndAak&dib_tag=se&keywords=plastic+lab+goggles&qid=1721683922&sprefix=plaastic+l%2Caps%2C104&sr=8-90-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.com/Supmedic-Nitrile-Disposable-Powder-Free-Latex-Free/dp/B0C9SBFGZR/ref=sr_1_6?crid=2ML2Y6OD947J3&dib=eyJ2IjoiMSJ9.2pR0LJ8UbBUBSLSa2-K5WkQ9pnjG0ThDAxRQ9sd9y6Lo9iwYyNVmVSLVFf9y2taJz-16Z0Qu1PKyh5rAoUYz9i3PMDATT-Mk_fxEYvEuN4-50wyXfxptLVhwLFHL-S5shuefhL7psv06pK088iXDiai9VVONrw5S8UKHateTWEOOlYm31GqY05h0R0Y86Ho-vBXD0lgNucA4wdAVdl0uHqrlOedy_Fm0sYd1tXIUnol7_5vAmCUXhL0_Fm71TJrWg_vhZ3o5QNjY3ccyFU3rYm7hJzI1LYd09_TDHa1tVb0.v_xlAicDc6NYWCVp1uMZdsN0r8NVxP1dzQ2CKAHPTKk&dib_tag=se&keywords=nitrile+gloves&qid=1723139546&sprefix=nitril%2Caps%2C110&sr=8-6
https://www.amazon.com/Permanent-Markers-LAZGOL-Waterproof-Supplies/dp/B09ZTK8WCK/ref=sr_1_3_sspa?crid=1L4P3A0UH5X05&dib=eyJ2IjoiMSJ9.7Ubmam-W0RMbujvObafHEQBeo8xvB4tzRC5zymByW3dYuZr4Cw67Z6bz6YSwQNWXAFklEhOKGCQoZjJdEkFU-8P_aj2ZP7RLUHS2y21z_3SDiuWpl4uiJYhT4rGsOLxxJw5r5Ghrnh_eqpEYSZSMTgr44LOY3KFBqRcimrem7j7sECdyg0vfv8c_uE32139htlxuQSuIbT31m7P8XY3SDD80s__QAASZlYKM_d62DB1Mnh1OQmfU4RqCa9zRG_WS8wwoSQzsuNwiuSnxAFaVqm-oCEs8Kucl-olygr9cXJ0.oCIBCSq_dZ2hhIWLgvMpv9E2nSHsM1wGtK3Busj3TN4&dib_tag=se&keywords=sharpie&qid=1723139765&sprefix=sharpie%2Caps%2C99&sr=8-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/dp/B0CKPLFBDV/ref=twister_B09GXM1HHL?_encoding=UTF8&psc=1


             

  

Activity Materials cont. 
Student Experimental Design Materials  
 

Parameter Tested Suggested Materials Notes for Teacher 

Temperature ●​ Electric Kettle for 
hot water bath 

●​ Ice for cold water 
bath 

●​ Fill the water bottle reactor chamber 
with hot or iced water to create a bath 
for the test tube.  

●​ If using a microwave to heat a water 
bath, do not microwave the water 
bottle for longer than 20 seconds to 
avoid melting.  

Concentration ●​ Food coloring ●​ Useful to differentiate the hydrogen 
peroxide from water in the test tubes 

●​ Students can see the result of dilution 
more clearly. Provide a separate 
vessel to create a 2x and 4x dilution. 

Catalyst  
Surface Area 

●​ Plastic knife 
included in 
materials list 

●​ Students can cut the potato pieces in 
half in one test, and mash the potato 
in another test 

Catalyst Type ●​ Banana 
●​ Carrot  
●​ Avocado 

●​ Pre-cut pieces to the 0.5-1 cm3 size 
●​ You may require groups to test this 

option + another parameter 

Recycled Catalyst  None ●​ Students will need to run the baseline 
experiment again to test recycling 

 
 
Safety 
 
The hydrogen peroxide (3% wt) is safe for household use and can be safely disposed of in a sink. 
Spills can be safely cleaned with a paper towel and disposed of in regular trash. Give directions 
about appropriate and safe handling of this chemical, including caution about exposure to eyes 
and skin. Include directions to wash hands or flush eyes with water in case of exposure.  
 
Protective lab glasses and gloves should be provided at the teachers discretion. In the activity, 
one student has the role to handle the hydrogen peroxide; gloves should be provided to this 
student.  If your classroom does not have an eyewash station, then you may provide glasses out 
of an abundance of caution.  

 
The Research Experiences for Teachers Activity Guides are a product of the Materials Research Science and Engineering Center at 

the University of Wisconsin – Madison Funding provided by the National Science Foundation DMR 2309000 

https://www.walmart.com/ip/Mainstays-1-7L-Electric-Kettle-Color-White-New-Condition-Model-MS8400778514-3/5158672824?wl13=2335&selectedSellerId=0&wmlspartner=wlpa&gStoreCode=2335&gQT=1
https://www.amazon.com/Spice-Supreme-Assorted-Colors-Yellow/dp/B00GNHIBZU/ref=asc_df_B00GNHIBZU?mcid=917167ab493e381b9222943f57d81a02&hvocijid=1486961159897680108-B00GNHIBZU-&hvexpln=73&tag=hyprod-20&linkCode=df0&hvadid=692875362841&hvpos=&hvnetw=g&hvrand=1486961159897680108&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9018951&hvtargid=pla-2281435181698&th=1


             

  

Activity Instructions 
 
Set-up  
Lab groups should be 3-4 students. Determine the total number of kits needed when planning 
time to set-up the activity.  A standard pencil case works really well to hold all of the materials 
except for the water bottle. One prep period (40-60 minutes) is plenty of time to prep kits for all 
classes that the teacher might have in a school day.  
 
Important Steps to prep student kits: 

1.​ If you are using food coloring, add drops to a separate vessel with hydrogen peroxide. 
Add enough color so that a change will be noticeable with dilution (2-4 drops).  

2.​ Label test tubes with “Water” or “H2O2” with a sharpie. Overall,  you will need twice as 
many H2O2 tubes.  

3.​ Fill test tubes (Day 1: 1 water, 1 H2O2 and Day 2: 2 H2O2)  A dropper with 
measurements is very helpful to fill the test tubes with equal amounts (~3 ml).  

4.​ Prep 1-2 extra kits for demonstration and to replace any damaged pieces.  For example, 
students might struggle to pierce the stopper or bend a pipette and need a new one.  

 
Introduction (5 min) 
Introduce the activity with a discussion exercise(see Turn&Talk) to recall what students have 
learned about energy transfer/ conversion/ and storage. Students should be familiar with the 
concept of a chemical reaction, but the concept of a catalyst may be new and must be described.  
 
Necessary background information is reviewed in Student Facing Slides and included on the 
Handout for each day.  
 
Activity Day 1 - Building Apparatus and Baseline Experiment (35 min) 
 
Student Facing Slides (slides 1-19) 
Day 1 Handout / Handout Sp. 
Day 1 Instructions for the Apparatus 
 

1.​ Turn & Talk: Energy Transfer/Convert/Store (5 min) 
2.​ Introduce Catalysis (5 min) 
3.​ Build the Apparatus (10 min) 
4.​ Baseline Experiments - Control and H2O2 (15 min) 
5.​ Work on Discussion Questions  (5 min) 
6.​ Clean up (5 min) 

 
 

 
The Research Experiences for Teachers Activity Guides are a product of the Materials Research Science and Engineering Center at 

the University of Wisconsin – Madison Funding provided by the National Science Foundation DMR 2309000 

https://www.amazon.com/Plastic-Closure-Capacity-Storage-Organizer/dp/B0B9NMGRFF/ref=sr_1_35?dib=eyJ2IjoiMSJ9.a6w23zmtO2pSrJfff3dTor5b20ympeAhh3oUNa_cqPOLZzNb8l2iHrXMdJwxTrU4zQXxIy0gHzDZz14KHJMpol4GaGevU61ewEapx9JuKK52dIPDIi7_TGNUkKo0JYgxAX8FAGvv_6hcnBfPDjUVz05GiKaEb9LukIxNNkG5pGi2YnYA6oS_ka2aF3zYztEcKuImlWYaCCgDgOmgLlbzr5YsTIqmuEYJK2DJVxobkOvISbtXUTHNdcilkImIxEqV4oXyQGlin65PvL-8O_N_5slV5V_6LS9F549K6v0gQZq7pBecXTa7x5gdnPXLv-hK_PKf3j27DR_DmvN-aDLshYYmntOxREnCBlCY7moC2HylxpI1WtW5_dVfu-wZnpi_Pdjl9cewhPj-RQciUmuPJ2soTK9ireAlFUdDESn-McFOtZYMgLkKScj4M6MZfhMf.OgaL0UNdmSE5CYk0ZvPs2rbraBCui764cz-ucGOErPw&dib_tag=se&keywords=pencil%2Bbox&qid=1735837721&sr=8-35&th=1
https://www.amazon.com/Droppers-Silicone-Medicine-Dropper-Projects/dp/B08LK7HKV3/ref=sr_1_3?crid=VA9CHZSVCPLV&dib=eyJ2IjoiMSJ9.XdzdbPMxYiZ5q7ZlxxMWMrwk3a5eBHaVGjRR7s1VN0BI_IrzGeGowCPt-Yt_gGJKCHrlh-mxnFxMddZgnUtou5OwKqZBBxjysUf8gAFCJ6jamNzzowwatJFeMxxa9zRWhFbMhJ3G-PKm4dP2_2747ag-5l0UEBfi8pVpBll-zifEkj3WTHqOflpUbdEVX-yZ74iLVGJsHF2tKZ1OTbRtMZpcxdxmD7TMzPqNI-QydwQ.k_DqBlrgx_ZRkeEalcSgoITZQYtp1LsF9igBzQycKS0&dib_tag=se&keywords=bulb+dropper+5+ml&qid=1735838006&sprefix=bulb+dropper+5+ml%2Caps%2C106&sr=8-3
https://www.amazon.com/Droppers-Silicone-Medicine-Dropper-Projects/dp/B08LK7HKV3/ref=sr_1_3?crid=VA9CHZSVCPLV&dib=eyJ2IjoiMSJ9.XdzdbPMxYiZ5q7ZlxxMWMrwk3a5eBHaVGjRR7s1VN0BI_IrzGeGowCPt-Yt_gGJKCHrlh-mxnFxMddZgnUtou5OwKqZBBxjysUf8gAFCJ6jamNzzowwatJFeMxxa9zRWhFbMhJ3G-PKm4dP2_2747ag-5l0UEBfi8pVpBll-zifEkj3WTHqOflpUbdEVX-yZ74iLVGJsHF2tKZ1OTbRtMZpcxdxmD7TMzPqNI-QydwQ.k_DqBlrgx_ZRkeEalcSgoITZQYtp1LsF9igBzQycKS0&dib_tag=se&keywords=bulb+dropper+5+ml&qid=1735838006&sprefix=bulb+dropper+5+ml%2Caps%2C106&sr=8-3
https://docs.google.com/presentation/d/1iZuvSh9Z5lDArz9RQJRzK-2L8suNAGaf/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1hGlk_4uDD5gDkG9HQRaddrZ_Pf_kqYo_/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/presentation/d/1iZuvSh9Z5lDArz9RQJRzK-2L8suNAGaf/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1hGlk_4uDD5gDkG9HQRaddrZ_Pf_kqYo_/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1IX_zJ7lJDm4I08FelzvDRE96F3DcqmNh/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1Q3JiFIunKwJPFsS6puHwF3uiYuv7kC5H/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true


             

  

Activity Day 2 - Writing and Testing a Hypothesis (45 min)   
 
Student Facing Slides (slides 20-29) 
Day 2 Handout / Handout Sp.  
 

1.​ Turn & Talk - Recall the purpose of the experiment (5 min) 
2.​ Class discussion - Where does the energy come from? (5 min) 
3.​ Groups decide on a test parameter and Write a Hypothesis (10 min) 
4.​ Students Experiment (20 min)  
5.​ Clean up (5 min) 

 
Activity Day 3 - Assessment (35 min) 

 
Student Facing Slides (slides 20-29) 
Day 3 Assessment / Assessment Sp.  
 
Optional: make a few experiment stations/kits available to groups that need to finish their trials 
 

1.​ Arrange groups and distribute needed materials from the previous class period.  
2.​ Turn&Talk: What happened in your experiment? (5 min) 
3.​ Class discussion - Reflect on learning targets  (5 min) 
4.​ Assessment:  

Students create a bar graph comparing their experimental trials. Then answer some 
questions about the results and energy transfer/conversion. (20 min) 

5.​ Clean up (5 min) 
 

 
Post Activity (30 min) 
If reusing materials, test tubes should be rinsed with soap and water and allowed to dry before 
storage.  Hydrogen peroxide should be stored away from light and at room temperature.  
 
Refer to Safety Data Sheet for handling and storage.  
 
 
Assessment 

 
Formative assessment questions 
Activating prior knowledge:  

1.​ What is one example of energy transfer? 
2.​ What is one example of energy being converted into a different type? 
3.​ What is one example of energy being stored* to be used later?  *hold/keep 
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https://docs.google.com/presentation/d/1iZuvSh9Z5lDArz9RQJRzK-2L8suNAGaf/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1DKZDxbYgSOXzixdadfh0zoWuMTDYJyXg/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1uzZU04uvXrj0wX4seBcqn6-D2D_6GW7T/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/presentation/d/1iZuvSh9Z5lDArz9RQJRzK-2L8suNAGaf/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1txO_Kdu-zrSnjXRWVA4ShqSIfzh0LArA/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1i0P2ocy0xAbfbzW1AKXPYamUZlGXbVnV/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://www.fishersci.com/store/msds?partNumber=H312500&productDescription=HYDROGEN+PEROXIDE+3%25+USP+500ML&vendorId=VN00033897&countryCode=US&language=en


             

  

Formative assessment questions 
 
After activity:  

1.​ How do you know that energy is in the system? What type of energy do you notice? 
2.​ Did the oxygen (bubbles) come from the Hydrogen Peroxide (H2O2) or the Water 

(H2O)? How do you know?  
3.​ Where did the energy that you observed come from?  (Hint: was it transferred from 

somewhere? or converted from one form into another?) 
 

Summative assessment, including presentation of student data:  
Assessment / Assessment Sp.  
 
After student-designed experiment:  

1.​ Was your hypothesis correct?  
2.​ If you wanted the reaction to produce more energy, what would you recommend for a 

future experiment? 
 
Background/Prior Knowledge 
No special background or prior knowledge is needed to prepare, construct, or facilitate this 
activity.  The materials needed are accessible, affordable, and safe.  
 

Supplemental Materials 
 
Student Facing Slides 
Day 1 Handout / Handout Sp. 
Day 1 Instructions for the Apparatus 
Day 2 Handout / Handout Sp.  
Day 3 Assessment / Assessment Sp.  
 
 

Scaffolding 
Before doing this activity, an introductory lesson could be added to allow more time for students 
to learn/review vocabulary. Previous understanding of reactions and catalysts can help middle 
school students grasp the purpose and significance of the experiment. 
 
An important scaffold during the activity is a teacher’s kit to demonstrate the techniques and 
construction of the apparatus.  Scaffolding of the experimental design steps is important and 
included in the “Day 2” Materials.  Writing a hypothesis and gathering needed materials can be a 
good checkpoint where the teacher can offer guidance before students begin their own 
experiment.  
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https://docs.google.com/document/d/1txO_Kdu-zrSnjXRWVA4ShqSIfzh0LArA/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1i0P2ocy0xAbfbzW1AKXPYamUZlGXbVnV/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/presentation/d/1iZuvSh9Z5lDArz9RQJRzK-2L8suNAGaf/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1hGlk_4uDD5gDkG9HQRaddrZ_Pf_kqYo_/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1IX_zJ7lJDm4I08FelzvDRE96F3DcqmNh/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1Q3JiFIunKwJPFsS6puHwF3uiYuv7kC5H/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1DKZDxbYgSOXzixdadfh0zoWuMTDYJyXg/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1uzZU04uvXrj0wX4seBcqn6-D2D_6GW7T/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1txO_Kdu-zrSnjXRWVA4ShqSIfzh0LArA/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true
https://docs.google.com/document/d/1i0P2ocy0xAbfbzW1AKXPYamUZlGXbVnV/edit?usp=drive_link&ouid=101203200067023090437&rtpof=true&sd=true


             

  

Extensions 
Another way to conclude the activity and assess student learning would be through short oral 
presentations about the group's results. Students could create different products to use in their 
presentations (i.e. poster, slides, one-page memo, comic strip, zine) .  
 
It is possible to adapt the experiment apparatus to allow for collection of the oxygen gas by 
bubbling it through water (See Additional Resources below). Measuring the volume of gas 
produced would allow for students to practice a variety of analysis techniques.  
 
 

Additional Resources 
 

Activate: 
A Catalyst and the Rate of Reaction 

This lesson outline includes demonstrations like the Elephant’s Toothpaste that the teacher 
can use to introduce the topics and specific reaction in this activity.  

 

Extend: 

Gas Collection (9th or 10th grade) 

The novel apparatus used in this activity can be combined with some plastic tubing and 
parafilm to collect the oxygen gas that is produced in the hydrogen peroxide decomposition 
reaction.  After measuring the volume of oxygen produced, High School chemistry students 
could perform stoichiometric, mass balance, and percent conversion calculations. 
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