[bookmark: _p5zq3wxtu3l7]Teaching Tips | Making Memory
[bookmark: _v7gdclwtmwkl]Essential Question
How are microchips designed to balance space, cost, and consumer needs?
[bookmark: _4rgndu1zwmz2]Before Viewing
Distribute the Making Memory Activity Sheets to your students, then have them look at the first two pages of the activity sheet while watching the first 5:42 of the Chip Kids video. This will introduce them to SSD’s and their components, as well as the activity they will be doing today.
Materials
· For each group, obtain the specified number of LEGO bricks with the following dimensions, colors, and product numbers. If you use different bricks/colors than indicated in this document and the Activity Sheet, clearly explain and show the new correspondences to your students.
· 1x Green Plate, 16x16 (91405, 6) = Primary Circuit Board
· 3x Gold Tile, 1x2 (3069, 115) = Connector
· 4x Red Brick, 2x2 (3003, 5) = Controller
· 4x Grey Plate, 2x2 (3022, 86) = Power Management
· 8x Black Brick, 2x4 (3001, 11) = NAND Memory
· 8x Black Brick, 1x2 (3004, 11) = NAND Memory
· 4x Blue Brick, 2x2 (3003, 7) = DRAM Memory
· 4x Blue Brick, 1x2 (3004, 7) = DRAM Memory
· 4x Blue Brick, 1x1 (3005, 7) = DRAM Memory
Instructions
Explain to your class that they will be designing an SSD marketed towards gamers, within a budget of $150. Split them into groups and have them work through the individual phases of the activity, using the discussion questions they see to prompt their thinking and designs.
Here is what they should accomplish in each stage of the task:
· Phase 1 (Marketing): Discuss the questions, figuring out what components and features would be most important for the target audience (gamers).
· Phase 2 (Architecture): Discuss the questions, then draw up a blueprint for the SSD they intend to build.
· Phase 3 (Procurement): Discuss the questions while filling out the procurement sheet with the quantities and costs of the components they’ll be putting on their board. They can go back and adjust their blueprint if needed to stay within their budget.
· Phase 4 (Build): Discuss the questions while building the LEGO SSD according to their blueprint and procurement sheets. They may continue to make last-minute adjustments, but note the costs and quantities of the components they’re changing.
· Phase 5 (Quality Check): Discuss the questions and prepare to present their SSD to the rest of the class.
After all groups have completed all five phases and built their SSDs, have them present their designs to the class, explaining why they made the decisions they did and what makes their design ideal for a gamer looking to buy an SSD.
Your students will see the following on the third page of their activity sheet:
Phase 1: Marketing (Know Your Customer)
Goal: Think about what gamers care about most.
· What do gamers usually complain about when their computer or console lags?
· If you’re playing Fortnite/Minecraft/Roblox, what would make your experience better?
· Would you rather have more space for games or faster speed? Why?
· How much do you think reliability matters to gamers who play all night?
Phase 2: Architecture (Design the Blueprint)
Goal: Translate customer needs into components.
· If speed is your #1 priority, what component(s) should you buy more of?
· If storage is most important, what would you have to give up to stay on budget?
· How do you balance what your customer wants with the budget limit?
Phase 3: Procurement (Shopping with a Budget)
Goal: Consider trade-offs and budget constraints.
· What’s the first thing you’re putting in your cart? Why?
· Which component costs the most? Is it worth paying extra for it?
· If you spend big on DRAM, what do you have to cut back on?
· How are you making sure you don’t go over budget?
Phase 4: Build (Hands-On Assembly)
Goal: Connect abstract choices to physical builds.
· Does your SSD look like the blueprint you planned in Phase 2?
· Which piece do you think is the “most important” to your design? Why?
· Did you have to make any last-minute changes while building?
· If you had $20 extra in your budget, what would you add right now?
Phase 5: Quality Check (Testing the Build)
Goal: Evaluate design against customer needs.
· Does your SSD really solve the problems gamers care about?
· Did your final design stick to your original priorities?
· If you could go back to Phase 1, would you change your priorities after seeing the cost/build?
· How would you convince a gamer to buy your SSD instead of someone else’s?
[bookmark: _c9dxhs4ulq0k]While Viewing
Have students observe the Chip Kids work through the design process, and compare what was similar and different in their own designs.
[bookmark: _cjw964sjgdh2]After Viewing
Have your students discuss the following questions, in small groups and/or as a class:
1. Apart from your group, which group’s design did you like the most and why?
2. Could you think of a group of potential SSD buyers other than gamers, and what they might want from an SSD that would be different than gamers?
3. How are NAND and DRAM memory different? Why do you think DRAM is so much more expensive per GB?
4. If you did this activity again, would you design your SSD the same way? Why or why not?
*Making Memory is adapted from https://www.micron.com/educatorhub/courses/build-a-solid-state-drive-ssd
