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BACKGROUND

¢ 2-week summer nanoscience camp
30 middle school students

RESEARCH QUESTIONS

University of Michigan

More sophisticated understanding
of size-dependent properties

« How emergent science foster students’ Learning Goals | /AN | Learning Activities Assessment
ability to connect knowledge across topics in
traditional disciplines that are important for N -
nanoscience? Surface and Properties _ : .Lessor.n 3: Surface and ?ropert{esl
« How can interdisciplinary, inquiry-based, out- « provide evidence and Contextualization: Students discuss and explain the quickest method of drying a t-shirt in the sun. Student groups
of-school activities impact student learning support this evidence through compete t_O design
about the fundamental concepts of size and explanation that the reason Exploration: Students compare the diffusion rates in different size agar cubes and watch an online animation of }anc: explain tthi
scale and size-dependent size may affect the properties |™ ] salt dissolving to connect the microscopic / nanoscopic level to their macroscale observations. Then they :S e w;ay oTeece
properties of matter? of materials involves the fact arrange ice cubes in different ways to maximize and minimize melting time. omemace 1€
+ How can we effectively that smaller objects have more E:?;no.ua:r:g;f;ey
nt learnin i i . . . . . .
assess student lea nng surface aval!aple for reaction Reflection: In groups, students revise their explanations of the chocolate melting experience and how to best dry designs
in out-of-school settings? Kosher salt  Table salt than larger objects el :
Lesson 2: Identifying Properties
Contextualization: Students observe and explain the chocolate melting comparison, lycopodium powder Students propose
Size and Properties demonstration, and methanol and platinum demonstration. and enact a plan to
. . - expedite the solution
« provide evidence and explain of ?:omstarch
how the size of materials may | m Exploration: Students participate in inquiry stations to experience how size affects the properties of matter. N
affect some of the properties — Effect of Alka Seltzer size on water reactivity peantits In warer.
and interactions between — Effect of salt crystal size on dissolving time
materials — Effect of teacup size on the behavior of contained water
— Effect of sugar crystal size on attraction to contact paper
— Effect of aluminum size on CuCl, reaction
Reflection: Students describe what each of the experiments had in common, and draw some conclusions.
Lesson 1: Identifying Properties
Contextualization: Students experience and explain Kool-Aid/red water properties. Students write and
enact a plan to
Exploration: Students use tools to investigate the properties of groups of chemically similar materials that differ in measure/compare
Identifying Properties nanoscale structure. two substanges
« characterize and distinguish Materials Investigated Properties Investigated (sz)(ijdaa) ﬁ_lngntl)alebteled
materia_ls . meaSU(ing i — Physical Appearance | Conductivity | Reaction to Magnet | Density | Other hottlos.
evaluating several different Happy Ball (Neoprene) and Sad Ball (Norbormene) v v v v v
properties Seltzer and Perrier v v v " v
Memory wire and stainless steel wire v v v v v
% Reflection: Students describe all of the properties and the measurement of properties of a particular material.
Less sophisticated understanding
of size-dependent properties
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