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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.
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CS : DOGNAPP NG WORKSHOP1 1 a Sandia Outreach Program
Jeremiah M. Sears, Timothy J. Boyle, Bernadette A. Hernandez-Sanchez, Maddison R. Casillas, and Thao H. Nguyen

Fliers
cs% DoGNAppiAto

JUNIOR SCIENTIST

WILL YOUR CLASS SAVE OUR CHEMISTRY DOG?

A Free 4 hour field trip for your 4th grade students designed to give:

A fun hands on experience with NM State Science Standards

Meet national laboratory scientists & engineers

Solve a 'crime' & get ice cream

Supplied: BUSES, Safety qupment, GOODIE BAGS, DESSERT,

FUN DAY OFF for Teachers!

See us in action:

http://wwwsandiagov/news/publications/labnews/articles/2016/22-01/dognapping.html

http://cenblogorg/the-editors-blog/2011/01/csi-dcognapping-at-saridia/

❑
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CHEMISTRY MOM BO
for th igrade students all our New Mexico

JerepiiaMeal chief phain ABC

Illogical Salim/own

Analysis
The crime scene is
located and brought to
the junior scientists via
• exclusive A
mobile crime scene unit.
Ten items that do not
belong are identified
from those that belong
on a dog bed What
items dont belong?

Scientists compete to work
with the chemistry magic dog.
Experiments showcased are
foggy bubbles silver mirror
flask rainbow in a flask and
elephant toothpaste.
Experiment recommendations
are always welcomed A this
point I am unable to locate
our magic chemistry dog and
• guests become

Setyaf First

Student interaction begins with a school visit that
introduces the 'magic' we are capable of The students
help us identify the five senses and how we can protect
them to make observations This time is also used to
showcase • magic dogs and two former laboratory
workers whose habits were • to our standards Can you
identify all of the Alia's and Sam's errors beow? Are our
magic chemistry dogs ready for laboratory work?

Clue Sheets

Students then visit our house A equipped with
badges that we provide Our guests are promptly
adorned in lab coats and googles The symbols on
their badges are identified as well as the day's
instructors.

Is ALIA ready •for work? Is SAM ready for work?

What is she doing wmng? What is IIZSoing wrong?

Cr

chromium

I I

Cr
chromium

AWN IF
AWA'

Name Clearing
Turns out we have pieces of evidence from the dognapper: a fingerprint, a voiceprint, the indvdual's
eght, their background radiation readng and their fooprint. The students rotate through these five

stations •fill out their cards and are able to clear their name Once cleared, the students are sworn in as
or scientists and aide us in identifying the culprit from four possible suspects.

Suspect Identif ication Card

Fingerprint: oiceprint:

ootprint:

eft:1
Line Up:

Height

Geiger Count Levels:

Background Suspect

&.•

Will YOU help find the
CHEMISTRY MAGIC DOG?

Junior Scientist Oath

Official
Junior

Scientist

promise to
wear my safety glassel,.

eat or taste the evidence.
ask lots of tustions.
wash my hands when done.

Fibers -I

Small groups of Junior Scientists rotate through ten stations with clue sheets. Each station focuses on a
scientific concept. The clue sheets use topics from the stations for the identification of the dognapper. Have an
idea for a station? Let me know!

The answers from each station are discussed as a group The tallies from each suspect are

counted and the culprit is identified The culprit apologies for stealing the dog and is absolved

of the crime" via providing ice cream for everyone.

A members of the workshop have lunch together This time is used for the students to

review their day and allow further interaction with scientists and engineers The workshop is

completed when the students receive their ice cream.

) lick OW edgments  11 1
The CSI:Dognapping Workshop was supported by Sandia National Laboratories Lockheed Martin Center 1800
Director (Terry Aselage volunteers and donations from over 65 employees of Sandia the New Mexico State Fire

T aining Academy, and the professional societies listed here. Thank You!
Sandia
Natimal
Laboratories

LOCKHEED MARTIN

ASNk
FIV TER'Atdi TACIA141._

The Materials
Information Society

goeev
-- Science and Technology

of Piligericris, frac rfoce5, and Processfrog
The Biggest Event for the Smallest Science!

Chemisty for Life°

This work was supported by the outreach program at Sandia National aboraores. Sandia National Laboratories is a multi-msson laboratory managed and
operated by Sandia orporation, a wholly owned subsidiary of Lockheed Martin orporation, for the U.S. Department of nergs National Nuclear Security

Administration under contract DE-AC04-94AL85000.

Workshop

Nearly 500 students from New Mexico public schools were
surveyed to identify their science interest and retainment of
workshop concepts The effectiveness • the workshop
was evaluated by a 14 question survey given to the
students before (Survey #1 immediately after the
workshop urvey #2 and two months after the workshop
(Survey #3 Percentages shown were calculated based
• the number • correct answers vs the total number of
answers within a given survey number and question.
Science self assessments saw an initial increase For all
• one • the station related questions the presented
material yielded retained information.

Science & Engineering Survey

r Name a ';c- lent-1st or engineer that you have met and
talked to

Name soroe of the science activities you have done

Which of these is worn during a science ''

a_ Siniglasses
b Hat
c. Safety glasses
d. Cape

1

Which has the highest viscosity?

a. 2‘fill
b. Ketchup
c. Water
cL Orange juice

Lemon juice is a...?

a_ Base
b. Oil
c. Acid
d. Animal

When are you around radiation?

. Only when you get X-rays
b Only when you eat ice cream
c. Only at power plants
ci_ All the tune

What t),pe of fiber is nylon?

a Synthetic
b. Natural
c. Imaginary
Dog

•
Which of these is longest?

a. Nanometer
b. Centimeter
c. Pencil
d. Meter

W
.

hich of these is  magnet attracted t?

Wood
b. Steel
c. Carbon dioxide
d. Ice

Which of these is a eas at room temperature?

a. Ice
b. Carbon dioxide
c. Wood
cL Steel

Name a living thine too small to see vath your naked
eye

. What color is nanogold?

How good are you at science?

® 0 0

AWFUL OK GREAT

How much do you hIe science?

® 0 0

YUCK! OK WAH0000!

1
80
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0 Who do you think looks guilty? 0

TAKE A OTE! 

Suspect 1:

Suspect 3:

Suspect 2:

Suspect 4:

Lab
Station

Clue
Questions

Suspect
Questions

Suspects

1 2 3 4

Gases What are the states of matter?

olid liquitl and gaS
Can you see a GAS? sometimes

Who uses DRY ICE? X X X I X

How small is NANO?

What Color is NANOGOLD?

Who can make
nanomaterials?

Were there enzymes in the pill?

Can you see enzymes?

Who has enzymes

d RADIATION: man made or natural?

What caused the detector to click?

Who uses radiation?

Popcorn What table do chemists use?

Is ammonia an ACID or BASE?
What is the pH of lemon juice?

Who likes acidic drinks?

Magnets A magnetic material produces a
Are all metals magnetic?
Which metal is magnetic?

Who uses magrwtic
materials?

Fibers Dog hair: NATURAL or SYNTHETIC?
What kind of polymer is smooth?

Who wears nylon clothes?

Yuck What was the white powder?

Is it hard to synthesize YUCK?

Who had white powders?

Glow Do all ROCKS glow in the dark?

What do you need to make rocks gow?

Who makes fluorescent
materials?

Secret Messages Black light message:_
Chemical indicator
message:

Based on the number of
clues WHODUNNIT

Science Self Assessment and Interest Se
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PlOt of responses to scientific interest/ ability questions
from the same survey given at (a) pre- (survey 1 (b) post-
(survey 2 and (c) timed (survey 3) intervals • denotes

x denotes science interest.

Science Questions
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Survey Number

Plot of information garnered by the same survey given at (a)
pre- (survey 1 (b) post- (survey 2 and (c) timed (survey 3)
intervals. • denotes answers with the general trend of a
positive pateau, x denotes answers with the general trend of
sequential growth, • denotes answers with the general trend
of a paraboa and A denotes answers with the general trend
of a negative plateau.

Please don't write your name


