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Conclusions

1. Integration is key; Neither supplemental
technologies nor technology vs. no technology
studies will lead do the transformation we desire

2. Design principles for good science learning with
simulations and games begin with the same

design principles for good science learning more
generally

3. The few design principles that are unique to

learning with simulations and games are really
Important
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Why Integration Is Key

e \We need empirical research results that
demonstrate strong learning outcomes
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Many design principles for good science

learning with and through technology
are the same design principles for

good science learning more generally

SCHOOL OF EDUCATION M [IVERSITY OF MICHIGAN




1. focus on fewer big ideas

“Japanese eighth-grade textbooks cover
eight topics, compared to an average of
more than 65 for U.S. eighth-grade
textbooks.” (Linn, Lewis, Tsuchida, Songer,
2000)
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2. systematic guidance In
developing more complex ideas

Content and inquiry reasoning scaffolds to
guide scientific explanations about key
science topics
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3. the ability to revisit and
deepen understandings In a
systematic manner
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www.lifemapper .org

LifeMapper

Home lpl:il_s'l‘w Data Broweser Stamnstics.

Look for your favorile species herel Type in the first few letters of the species name and a list of
results will appear. Select the species you are inlerested in and click the "Get map!” button.

Species: Ambystoma maculatum Get map! | Random Species |

= Ambystoma maculatum projection scenario: hadley diff a1f x CRU _CL_2.0Gel as kml

< Ambystoma maculatum projection scenario: hadley _diff_a2c ¥ CRU_CL_2.0Get as kml

~ Ambystoma maculatum projection scenario: hadley_difi_bla_x CRU_CL_2.0Gef as kml
[| = Ambystoma maculatum points Get as km

Lower probability s Higher Probability
Lifemapper is supported by U.S. NSF EPSCoR Grant 0553722,



http://www.lifemapper.org

Changemapper

Species: Milkvetch Build Model Analyze Model
(Astragalus cibarius) Climate Inputs What kind of
change(s) did
i you make?

Maan Temparatus
Original Value: 84
Mew vae: [BBE (increase)

What effect did

] = it have?
! Avaraga Rainfall
= Original Vale:  [1.3
Why did you pick it? toew vaue: [ (cecrease)
Is that
reasonable?

Update Model |
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Results: Achievement by Completion as Measured by
Three Tests (N= 1885)
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The few features for learning that
are unigue to learning with
technology are transformative

e Unique data gathering, modeling, sharing

e New learning arising from the social
construction of knowledge leading to new
scales for learning communities

e Role playing (e.g., kids as authorities on
their dataset)
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This area will display storm data when the mouse rolls over one of the storm dots in the track.
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Resource wealthy, educationally unfocused

@Portia fimbriata
@jumping spider

-

$Written by Andrea Jackson, University of

Michigan student
¢Classification

#*
#*
o*
o*
o*
o*
o*

Kingdom: Animalia
Phylum: Arthropoda
Class: Arachnida
Order: Aranae

Family: Salctidae
Genus Portia

Species: Portiafimbriata

oT able of Contents
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Geographic Range
Physical Characteristics
Natural History

Food Habits
Reproduction

Behavior

Habitat

Economic Importance

Physical Characteristics

#The appearance of P. fimbriatais unlike that of other spiders. They are about 1 cm
long, and have cryptic markings, tufts of hair and long spindly legs. Because of their
unusual appearance, P. fimbriata are often mistaken for detritus by both prey and
potential predators. (Jackson 1992)

®” Food Habits

oP. fimbriataare primarilyaraneophagic, meaning they eat other spiders, including
other salticids. P. fimbriata al so eat insects and the eggs of other spiders.

oP. fimbriataare predatory, and they use several methods of predation. Oneis

aggr essive vibratory mimicry, in whichP. fimbriata climb on to the web of their
victim and use their legs and palps to pluck signals on the web. They imitate the
signals of their intended victim's prey. When the victim comes close t® . fimbriata,
they make their attack.

#P. fimbriataare specialists at catchingcursorial salticids Most cursorial salticids
don't build typical webs, but they spin orb-like nests out of silk.P. fimbriatamake
vibratory signals on the silk of the nest. When the salticid pokes its head out to
investigate, they attack. Thisis called nest probing.

#Another type of predation used by P. fimbriatais cryptic stalking. In this method,
the hunter moves very slowly. If the salticid turnsto face it,P. fimbriatapullsits
palps back and out of the prey's view and freezes. In this positionP. fimbriata
resembles a piece of detritus Other jumping spiders of the genusPortia exhibit
aggressive mimicry, nest probing, or cryptic stalkingP. fimbriatais the only species
that exhibits all three behaviors.P. fimbriata al so displays species specific predation
tactics. The jumping spider Euryattus (species unknown), is sympatric withP.
fimbriata in the rainforests of Queensland (Jackson 1985, Jackson 1998)
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Transforming the Animal Diversity Web

lodd i 1 of ¥ ]

Iniversity of Michi || n Mussgum af ; F‘@ Kids I'|q;:ir'_-.-' of Diverss SI.;"'?:'."iE'".; o
L 5!!?\:'1
Diversi Web| .

Abgut Us 1‘ Spedal Topeoy =& Teaching € A Animal Hames 5" HEID

Strichuresd Inapairy Ssarch

Critter Catslag Field G ucles FReseardh Resaaure e Absiut Us Glossary Helg
3

Home Kingdom Anamalia Cheedata Fylum Vertebrata lzss Amphiia
or- Caascianba amily Ambystomatdae Epedie .du |h-|-.lnm.'| [ T=T] R

Critter
Ambystoma maculaturm 1.
spotted salamander {._-a t d lxjg

[ tetormation ” (i) (A e Spotted salamander

u amphibians ! v maculatim
) J m Laanden
o i sis LalamEsdery What do they oo ke
L | C\a - Achilt dpotted salamdsders are 15-75 o in Lotsl leagth, ars fesnales tend Ko be larger i

than
makes. Compared to other salamanders, the body 15 stout with a Broacdly reunded srouk.
 shckies of the: ead are oilen swallen 2K e hae e s, The legs are larpe ar
By Lauiven Pefersi) and Gasrpe Hammond e Thee ihickirs of the Fead are often Swollen ak the badck of the ja e legs are large and
ICEUres stromg with four to five toes,

Geographic Range

&irgy T AnETis
ety Classification When they teave thedir pond:, spotied salamanders are Black, dask brown, oF dark grey an
v MMty thedr backs, and the belly of thede salamanders is & pale greyish-Bloe, The comsmon namse

Spotted salemanders ane found In eastem North America, Thelr rangs extends
from Blowa Scotia ang the Gasps Peninsula west to the northern shore of Lake Ak
b ta southsrn easkurm Texes, The spatbed iiar Caiisky cames fram teo rows of yellve or crange spots wiich run from the hesd to the end of the
rdar |6 absent From most af seut lersay, e Fraide Paninsula in e e et Sea also Lail. Sgatted salamarders with no spols are semetimes found, but are very rane.
, masterm Noeth Carclira, and the Deimana Perinsula. () i
& ke o by @ T
Blogeographlc Reglons: S miryatoms o
wapetic B Mnatie G mATH T

ted salamanders have poizan glands in their skin, mostly on their backs and tails
Thesie glamde raleass o stichy white oo liguid when the animal & threstened.
Habitat

When baby spotted salamanders hacch. they have Tront legs (unlike Trog tadpolesy, frilly
aMmaTders are most abundant in decldeawss bottomland forests along rivers, but can ke found red gills o Lhe sides of thefs neck. ard their bodes ane dull green on 100 and very pale,

f the clmate iz sufficie damp and thers ame winbke for almist white, unchernesath, Their Lail are greer too, and have ltke dark specs or Blolches
5@ thay spemd mest of thalr tma hiding in kal Wter, un n e or o1 thEm

Adul spatted sal

Like most Ambyshoma salamanders, sp
pools that lack fish, Thay olten use [emaos

d salsmanders lay their eggs in fresh water, but anly in ponds. and
wovernal poals, )

Saime ke physical features: oo

pohuanam

These animals are Pound In the fallowing types of habitsh
S - - frestwrabe B

Termesirial Biomes; X ¥

Forest 8 Spatted salamanders are found in eastern Horth America. Their range extends from Mo
Scotia and the Gaspa Porinsula west to the narthern shore of Lake Superior, and south to

Anustic Ripmes &

Sl el il T & smgthern Georgia and castemn Texas, The spotbed salamander is absent from mast af

southem Hew Jersey, the Prairie Pendnsula in Blinots,

Delmarsa Penirsila

eastiern Morth Caroding, and the

Physical Description

Adult spotted salamanders are 15-25 om in total length, ard females tend to be

Mass
larger than males, Compared to other salamanders, the body is stout with a 1254 g [average) 7
' Biogeographic ROghors: qeoctlc pare).
Eroadly rounded snoul, The sides of the head & F'.l. ocwnllen @1 the back of the (045 az] == -
Jaw, Thi legs ane large and strang with four to five 1 3 [Estenial Seiroe: Anége]




Both Sites Created from One Template

] Sites

Show All [tems - i Agdul spetted wismpnders are 1535 ¢m in total length, and fermabes tend bo be Wrge than maes. Compansd

_ Database

T F'l'l}l'Eit_E'll Dese ri ptian

]
ather saimanders, the body I stout with a broadly rounced snout. The sides of the head are often swollen at the back l : lven
of the [aw. The legs are lamge and sorang &~ * 8

‘i I aodience checkboxes .

OO O

e | CONtent

drnu of the bady & large,

£ ADW

> Thee backgrownd color of metamorphosed
:] ADW 30 nalf and undersurisse of the livid are & pale daty gray. On efher wde of the mid
i raund, yelltne o Grango spot. The spots may vary in number from 24 1o 45, ahd thi
=j www . blokids.umich.aedu rows running along the sides from the head bo the tail. Uinspotbed individuals oo oocur bt

Featuring

4 & & & £ “<* Hatchprocess < _ <« <« _ “_ * .7 <

i, H0000; Pririsin, 15998

When they losve Eheir ponds, spotbed salamanders ane black, dark brown, or dark grey on their babigs, and the belly of created
ts which run

i e Reseieg G o Evzsge Myt

these salamarders is 3 pale greyish-blse. The commeon name comes from twe rows of vellow or oran
friorm the head 5o The and of the tel. Spotted salamandars with Ao SpSSE are sometimed Tound, But &g

L1
Spothed salamarders have polson glards in ther skin, mostly on their backs ard Eals. These glands release a sticky

wihite loxis Iguid wheh 1he animal i Chreatengd

il

¥
=' #] Kids' Inguiry of Diverse Species
K Search

Critter Catalog Fhetd Guldes Raearch Resourors Akt Ls Gloweary Help

Birdrrese Kingdam Asimalia:
Amghibians  [nsects

Arihropods Mammals
Biirgs Mollusics
Bony Fishes  Repliles
Echinoderms - Sharks
ard gthers

SCHOOL OF EDUCATION M IVERSITY OF MICHIG!




Transformation from Resource Rich Stuff to Learning
Ecology for Complex Thinking About Key Science

Universal Design Principles for Good Learning

1. fewer big ideas

2. systematic guidance for deep thinking about focal concepts

3. the ability to revisit and deepen understandings in a systematic
manner

Unique Principles

4. unigue data gathering, modeling, sharing

5. new learning arising from the social construction of knowledge
leading to new scales for learning communities

6. role playing (e.g., kids as authorities on datasets)
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Why are simulations essential?

Harvest essential, unique dimensions of the
technology towards deep thinking about core
science and strong empirical outcomes
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