
Grade 5 Design Challenge Quick Guide: Design an Electromagnet– Cycle 1 

Lesson Objective(s): Students will design a product that harnesses the power of electromagnetism. 

 

Materials: 

For each team of 3 students 

 Design logs, 1 per person 

 Designing materials (will be decided upon by teams and 

varies depending on the project they choose) 

 A large iron nail (about 3 inches) 

 Various other nails 

 About 3 feet of THIN COATED copper wire 

 Various other gauges of copper wire 

 Scissors to strip the wire 

 A fresh “D” size battery 

 Several paper clips  

 “One Page Ad” handout 

 “Electromagnets Data Chart” handout –has its own 

materials list 

 21 Century Skills rubric for project grading 

 

Websites 

 http://www.p21.org/storage/documents/4csposter.pdf 

 http://www.sciencebob.com/experiments/electromagnet.php 

 http://www.coolmagnetman.com/magelect.htm   

 http://www.sciencefriday.com/educational-resources/make-a-

speaker/ 

 http://www.youtube.com/watch?v=y1F5Gg4bG3o 

 http://makezine.com/projects/Styrofoam-Plate-

Speaker/#.UTo_cTf_c7k   

Websites (Continued) 
 http://www.bbc.co.uk/bitesize/ks3/science/energy_electricity_forces/mag

nets_electric_effects/activity/ 

 http://www.brainpop.com/technology/energytechnology/electromagnets/ 

 http://www.discovery.com/tv-shows/other-shows/videos/extreme-

engineering-season-1-shorts-maglev-train.htm 

 http://www.bbc.co.uk/bitesize/ks3/science/energy_electricity_forces/mag

nets_electric_effects/revision/5/ 

 http://www.school-for-

champions.com/science/electromagnetic_devices.htm#.U2KDFfldXng 

 http://www.youtube.com/watch?v=_ygmHnjNYNo 

 http://www.youtube.com/watch?v=sFC7-WVNUP8 

 http://www.harcourtschool.com/activity/electromagnets/ 

 http://www.kidslovekits.com/projects/Solenoid/index.html  

 http://www.youtube.com/watch?v=ziWUmIUcR2k  

 http://www.wikihow.com/Make-a-Wireless-Telegraph 

 http://www.diffen.com/difference/Alternating_Current_vs_Direct_Curre

nt 

 http://www.fossweb.com/delegate/ssi-foss-

ucm/Contribution%20Folders/FOSS/multimedia/Energy_and_Electroma

gnetism/electromagnet/electromagnet.html 

 http://www.youtube.com/watch?v=EIbzQ_8-aaM&feature=youtu.be 

 

TEKS: 

Science 

Ⓡ SCI.5.5A Classify matter based on physical properties, including mass, magnetism, physical state solid, liquid, and 

gas, relative density sinking and floating, solubility in water, and the ability to conduct or insulate thermal energy or 

electric energy. 

*Ⓡ SCI 5.6.A Explore the uses of energy, including mechanical, light, thermal, electrical, and sound energy. 

 

Math 

 MATH 5.1D Communicate mathematical ideas, reasoning, and their implications using multiple representations, 

including symbols, diagrams, graphs, and language as appropriate. 

MATH 5.1E Create and use representations to organize, record, and communicate mathematical ideas. 
ELPS CCRS Science CCRS Math CCRS Cross-Disciplinary 

C1A, C5B 1C1A, 1C2A 1B1A, 6B3A 1C1C, 1E2C 

 

Engineering Design Loop: For more details, refer to the overview page. 

Identify the Need: Teams of students will be challenged to design a product that utilizes an electromagnet. 

Research the Problem Teams will conduct research on electromagnetism. 

Math Connection: Students will complete collect, organize, and graphically display data on electromagnets. 

Develop Possible Solutions: Teams will use their researched information to create a basic circuit with a switch. 

Select the Most Promising Solution: Teams will plan for the design of two electromagnet devices. Next, they will decide 

which of the 2 to make into their final product.  

Construct a Prototype: Teams will build their product according to their established procedures and design a poster of it. 

Test & Evaluate: Teams will evaluate their design process and team work skills.  

Communicate their Design: Teams will present their poster and demonstrate their product to the class. 

Redesign: Teams will consider all feedback information to think about areas of product redesign. 
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