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OUTLINE

- Mexico in the (Nano) Science
and Technology World

- Present activity on
Nanoscience Technology,
Research and Education
(universities and research
institutes)

- High-school level. The Mexican
MWM Project
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Mexico: Groups working on topics
related with Nanoscience

~ 50 groups
~ 450 researchers
~ 5 papers /yr-group
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Nanotechnology-related
Education Programs
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ARTICIES

In situ nucleation of carbon nanotubes
by the injection of carbon atoms into

metal particles
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NaNeleCh

Laboratorio MNacional de Nanotecnologia

GENERAL OBJECTIVE

National Nanotechnology Laboratory with excellence and
competitiveness for propelling:

e Skilled human resources

« Scientific and technological research in Nanoscience
and Nanotechnology

e Collaboration and support for the national academic
Institutions and business companies.



NeNeTeCh

Laboratorio Nacional de MNanotecnologia

SHORT TERM ACTIVITIES

*To promote the use of the National Laboratory
resources, among Universities and Research
Centers, In Mexico and foreign countries.

*To explore opportunities for the exchange of
researchers and students through sabbaticals,
short stays and workshops.



Education and humanities
Social and Administrative
Engineering

Study fields Health sciences

preferred by Natural and exact sciences

Mexicans Farming




The cooperative solution:
Launching the Materials World Modules
In Mexico. Starting point: Chihuahua.




The MWM group
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MWM Project.

Students and teachers participation

o _ Students Teachers (new)
Municipality
2006 2007 2008 | TOTAL | 2006 2007 2008 TOTAL

Chihuahua 341 410 403 1154 38 31 36 105
Juérez 25 311 312 648 2 34 28 64
Nvo. Casas Grandes 0 55 59 114 0 6 0 6
Meoqui 25 25 32 82 3 3 3 9
Delicias 25 56 107 188 5 3 7 15
Cuauhtémoc 26 24 52 102 3 3 6 9
La Junta, Guerrero 0 30 25 55 0 3 3 6
Parral 0 0 27 27 0 0 3 3
TOTAL 442 911 1017 2370 51 83 86 220




Manuals in Spanishv’

Mexican kits v/

MATERIALES

BI1ODEGRADABLES

Manual del Alumno

MATERIALES DEPORTIVOS
| Méouo |

Manual del Alumno
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Our next

challenge: The

Nanotechnology

Module

Scheduled Dec 12-16
Chihuahua. 240 teachers
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MNangscience—small particles with HUGE implications. Do

your students understand the scientific principles behind
this emerging field?

Students discover that physical and chemical properties of materials can
depend on their size, investigate how nanopartic'es can be made, and
detemming how to amplify small features at the nanosca's to the macrscopic
scale. They are then chalenged to design a3 working model of 3 nanoscae
imaging apparatus or model a nanoscence phenomenon.

By incorporafing eweryday matenals info science lessons. the Materials Waorld
Modules (MWM) program at Northwestern University has found the selution to
getting stwdents excited about leaming scence while he'ping teachers meet
national and state education standards.

The modu'ss are e3sy 1o organize and mexpensive to run. They can be
incorporated inte any science class because of the breadih of subjects covered
in the Activity and Design Project sections. Each modue 5 a supplements’
science unit that takes 1-3 weeks of dass trme (spprocmately 10 hours) o
complete.

Module At-a-Glance:

Activities

m Changng the Properties of Materials by

Changing Ther Size

m Searching for Manoscale Ohjects

m Manopattering in with Lithography

n Amplifyng the Manoscale o the Macroscale
Design Project

= Designing a Manoscale iImaging Apparaius

= Mode'ng a Manoscience Phenomenon

MWK will give students an cpportunity to understand the world around them n
a way they hawve never experienced before. The modules promote an
awareness of the roles science and fechnology play in society and guds
students to take increased control of their work.

MWM is designed to
Interdisciplinary
Integrates science & non-science subjects
Flexible
Muodify to your teaching sty's, students” abilty
and class time
Hands-on
Contans activities that l=ad up to nguiny-
centered design projecis
Cutting-edge
Infroduces issues on the forefront of

t=chnological research

STEM education

Seience « TeCNNalogy = Engingenng « Math

Materials World Modules by
An Inquiry & Design Based STEM Education Program al

Morthwestem University m www.materiaswoddmedules org :QJ:
B4T-467-2430 m mwmi@northwestemn edu L
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Mathematics

Orders of Magnitude = Calcuiating
Surface-in-Volume Ralios = Geamstry of
Cliose-packed Sructures = Calbration
Piots = Metric: System

= Spring-constant Calcuiations

Biology & Life Sciences
Capl

Physics & Physical Sciences
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DEfraction  Electmstatics m Lisng Mass
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Soci
Ethics and Impact of Uses of
Manatechnalogy =

Language Arts
Pubilc speaking = Waord Dervations s
Wiriling a Sclentific P

Materials World Modules
An Inquiry & Design Based STEM
Egucstion Program
MNorthee stenn University

e maierialssordmodules.om
BAT-457-2459 m mmino
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