Extending Advanced Geosciences
to High Schools

Via Online Programs and University Partnershlps
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I E-Learning in United States

Age is becoming less relevant

| 1/12 grade and 100-level college delivery
format is moving online

Scalable partnerships and proposed bridge
programs are moving online
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I Existing Framework

High School @ College

High school students are

mixed with undergraduates.

Virtual Schools . o .
Basic admission screening.

Only high school students in
a course for college/high
school credit. Open
admissions

Selective Programs

High school students doing
college-level expectations in
high school environment.
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I Where are we going?

University-K-12 Dual Enroll

Central Clearinghouse for Create special “honors”
Opportunities sections or courses for

exceptional students.

Virtual Schools

Expand geoscience catalog
courses in 9-12 grade.
Provide online supplements
“learning objects” to local Selective Programs for
teachers Gifted Students

Provide research/field
experiences and advanced
geoscience content




I i

xisting Opportunities

NC Virtual Public Schools

Honors Environmental-Earth
Science

Summer Ventures---App.
State and UNC-W

Field Geology
Coastal Geology

UNC Chapel Hill—Carolina
Online Courses

Intro to Geology
Violent Earth
Prehistoric Life

NCSSM

Meredith College—
Governor’s School

Environmental Geology
Intro to Climate Change
Research

Independent Research

Geology ("Mining, Energy, and
Natural Disasters as They
Relate to Geology and
Everyday Life"),

UNC Greensboro iSchool

Intro to Earth Sciences




I NCSSM Online Program

= Applied Finite Math = Genetics & Biotechnology

= AP Calculus BC = ‘Green’ Environmental
= Applications of Calculus Geology

=  Multivariable Calculus = |ntro to Forensic Science

= |ntro to Research
HUMANITIES | Experience: Climate Change
= Science, Catastrophe, & Culture AP Chemistry

= |ntro to International Relations Computational Chemistry

= Ecocriticism: Nature in Thought & Medicinal Chemistry
Writing Intro to Applied Chemistry

= [ntro to Western Political Thought & Engineering —




I NCSSM Online Program

. *Campus Visits Required

.. ... *Webvideo Conf. Required

Partners Wlth 2 LOC&I SChOOI




I Green Env. Geology Online

At Indiana University (IUPUI) At NCSSM
| 40-120 students Up to 25 students

|5 week semester |8 week semester

No synchronous components Weekly mandatory web videoconference

Optional field trips Required campus visit

~4 small projects required ~8 small projects required

Minimal feedback on assignments Individual tailored feedback on all
assignments

Age range |16-68 years old Age range |15-18 years old

Minimal participation requirements Enhanced participation requirements

/




I Online components
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Many of the key prinoples of geclogy were first described by the wealthy landawners of the
United Kinadom who had a hebby in scientiic inquiry in the 1700s and 1800s. While old, millions
of scientific experiments have proven their ideas to be correct. Since this time, geolagists have
used more moderm technology to refine the geologic time scale and unify the Theory of Plate
Tectonics. Aside James Hutton, other key eary geologists induded:

Charles Lyell (1707-1875). In
the 1800, wrote the dassic
wark Principles of Geology,
where based on examination of
rocks, determined the Princple
of Superposition and Cross
Cutting Relationships. More
information on how Lyel
formulated principles of modem
geology are explained in the
video,

Charles Darwin (1809-1882).
Knawledgeable of 1ames
Hutton's work and  colleague
that worked with Charfes Lyel
In his examination of the fossil
record and Iving animals lead to
his publishing The Origin of
Species which supported
evolution of kving species, and the process of natural selection.

Scie on - s
xplanstian ta tha prncipies of gecl
‘and used by Dandn. Windows:

William Smith (1769-1835). & survayor and engineer, ha often examined rocks uncovered
while canals were under construcbon. He or similarities b I
in certain layers in the same rock-cut and different rock cuts across the country. He formulated
the Principles of Biologic Succession and laid the foundation for creating detailed geologic maps to
compare earth materials at different locations on Earth

Thess scientists and many other scentists not mentianed here halpad to formulats thess key
ideas in sarth soience:

Rock Cycle: The rock cycle is 3 combination of

ideas from early geclogists. Early geolagists
recognized that rocks can form by rystalizing
out of molten liquid, from the break down of
other rocks, or from the heat and pressure of
the earth. You wil leam more about the rock
cycle in another lecture.

Bowen's Reaction Series: 4 saentist named
Bowen recognized that minerals would
arystalize out of molten rock in a specific
sequence, based on the temperature of the
molten rock, and the chemistry of the
minerals. In reverse, he noted minerals would
it within 3 rack in the reverse sequence.

Geologic Time: James Hutton
was one of the first scholars to
populanze the idea that
geologic evidence supported a
very old earth. During the early
18005, geologists around
Europe pisced together the
initial geclagic time scale,
diading ancent time into distinct
penods based on the similar
relationships seen within
European rocks. Charles Lyell, a
Iawyer tumed geologist,
published volumes of evidence
supporting Hutton's case. After
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Did I Break the Law? Earfier, we leamed
hypothases anly bacoms theoriss or law when
they stand up ta years of scentific inquiry.
Well, since there is no gaverning board wha
says "that's 3 theory” or that’s 3 law” many
impartant scientific ideas are known as.
principles—they ars important ideas that
everyone agrees upon as a basis of conducting
science. For example, there is no “Law of the.
Periodic Table” or “Theory of Cigarette Smoking

Hazards™—but they are bath prindples the

entire scientific community sgrees upon.

SUPDO Futlon's case. Ute
the discovery of radioactivity,
sciertists hive pinported that
the earth is 4.6 billkon years old.
o will laarm mara Mot
kg tima i arother section
of this course.

Law of Driginal Sedmert rocks, under of granity,
are ongnaly deposited in horizontal or near horizontal Livers. The mportance of this rule is tited
rodks o fodded rodks indicate that earth processes such as mountain bulding have moved the
rocks since they were deposted, See the animation beiow for an example

Law of Superposition: Given rocks that are deposited horzontally (at), wi know the rocks on
tha bottom are clder, the rocks on tha top are youngar, Think of 3 cake: we know the cake was
Bakid bifors the iong wid placed o0 top. See thi anmation bilow for an examphe

Law of Cross Cutting
Relationships. To
imagine this rule,
imagne you put a plece
of tape on  tie fMoor in
a latchwen. Then you take
& marker, and draw
across both the tile floor
and the tape. If
anmanng sles waliad
nto the room, they
could guess that 4) the
itchen tile floor was
present before the tape
and marker B} because
v marker orosses the
Boor and the tape, the
tape must have been on
the floor befora the
marker was dran
Officaily, & meand &
declogc feature that
Cuts across of
penetrates another
geologe material st be pounges than the geekoge: materisl & panetratus. Sen the snmaticn
Below for an examphe

In the animation
(heled to the right),
please learn mone
sboukt thae nubes by
icking:

. “Conkents” if
that i th only
option on the
sreen,

7. Chagker 7
“Eanrth Materials
as Tme
Keepers™

3. Please watch
fisteny interact
wikh Eh:

i, Relative
Dating
Principles Aremation

. Unconfermities Animation

4. Chek the play button to see the anmation... the sudio narration sutomatically plays
without the animation. YOU must start the animation.

¥iga an chck: “Contents” to retum to the main meny,

kst Upsdated: Bustemie ]
WG Schosl of Fuance wnd Mats. Sgrions § 3008 The Trum



I Synchronous Components

@ Elluminate Live! - rn'ssn'u_Green_Env Geulug}-

File Session View Tools Window Help

W B[S

& Participants

¥l ¢y ) @ # O 4 Partidpants 1l
Wi #y i, &) # O &k T3Rm 1 il
b & 4 O & |- JonathanWiliams i
Y & 4 O @ |-jonele darica
W & 4 O & |-KatieFinegan
U @ 4 £ & L Ryanwhittington
& 45 U ® /O @Rn2
W & 4 O i |- Claire Dayton
Y & # £ i |- Fiona Shine
W & 4 O i |- HelenGiles
W & 4 O & |-Sandy Stone E
W & 4 O & L Taylor Cody
8 ¢y b @ /O & @Rm 3
U @ # O @ | Chri Thomas (Moderator)
Y &) 4 O & |- carsonfish
b & 4 O @ |-jolyssa
b & S O K
W & 4 O kL tiffanyyoung
{'5 Yy b &) # O & TRoomi B
W ¢y i) @ / O 4 Z3Room2 Il
4 iy
14 Participants
&) Chat
Show |l '_. @

Taylor Cody: too slow =p

K3: Haha, wil Ms. Feeney be there before she turns into 3 mouse?
K2: right on

tiffanyyoung: hey mr thomas what should i do if you start sounding like a
chipmunk.. my connection is faling me

Taylor Cody: or 3 black bear? like a black sea-hear?

Taylor Cody: Mo KJ, they're black
KJ: *snicker* like my soul E

Moderator: ONE MORE MINUTE AND WE WILL REJIOIN g
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Draw arrows to show the relationships between each stock and flow. Compare this diagram to

of the handout, which shows the rgd?cycie in a circujapattesmastead.

Igneous Rocks
A

/’_’___,a 7 Erosion/Weathering

Sedimentary
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I Collaborative Projects

T e i - AT e

o, P - v S
. afader] R o g
High | Madom | Low Wiler Werp | Soowwhst Bol  |Wale' Very | FomewhstLmded ot  Wisler Very | Somewhsl Nol
W Lomded lvded  Ledted Loveted Larvataed Uded Levted  Lted
West 194 S a1 A Mb 18 L¥] 108 L] 15 B in
= Wb MWd &3 38 54 |36 (Wi |73 TP i aa
ettt by ) o i 8o L b 3 Pt 2 i 1 = |ma 13
: oy r n 3
Frtam In Goeen Everoomental Ceckig 2 L o4 = =) 14
Imbobe: Grvem Semtear [4) P W Rkl TS T LS00
Project Results e W ix it tusking wne ratus o
act atcemnt tha foboamy Lok b i
3 ok Bl The LN Condte ki i 30wl miiopeend whnch o e R bt o el b bt ASmiliTiet i o gk
1.8y B i why B et Guasas ] Gnst
o
e what Groep werk s metesr complened and haw you dimided the Lk werk imang group Mo
oot
€ e 10 08 s e T ponr
ik e S 1 abeve 1o 08 s Fag o i el
e
L What iype of land uses aee saggested foc thwie 3001 do they good Tor lamig Noresiry or ot par ominatonst 0 ot Sy
sl 1
B - [rrr— - -
Lobicky P
O
Poplar
[ Leiog P
Fak Lolaly Pre campapon: | Owbegwna | Sepnc
Areas utts aeed | wthont bavemerts | abiorpton bekd st
Trade vmal commercial | sanary lanchd Fbdors
Blaypoonts gel | paskdng e and L 4 Sty
Earsayy | smeanraperg . Comsterd Chumsiey
el Loksisly Fr 1 s
-
Techvategs et
4 Creatm b
) - - s e e
bt e e b= P v
Gk i b T e 7 B
" Wihes pou company The tan map maget 0w, § i§ claar That poky. utable for 1 don resembie but terpriingly thacy boundars win the
By, Sareigem Rt et et FES . ey TN
tastate fix iy ad trnds 30 o the prarks theudd e busbdng = 1 1paed e ey The sinthatn
gt v 5 4 o
e pa Epaachart cam sty Eth actuta in dn miTaceg may
Ly Lozt P . - -
o Spamrs 2 G S Bibd 0 th hodmation in M 5l vy whit el Kablaty” wosld b & mattans e, Fe g Be
errtya e Tovkor Cady ooy o ek 40 ey
] RO y v B iaaed on the dsil Ryt in e South Quadtan, & Bam optioes for rumsel Ratiten. Fhe ol sury
e ol it That Tae bett rps F oenst weakd be sedee [ T e
= ey e srwacyim plaie slong th TIream Fatrenyg Magh the Quadhan
QR —— L ppeerl bgm (30 me mCOrE sl B guiieng Dedurass o potrsiel Teeed 2l o e
ervromenil edisten pank Dent ponts dor Lekprpaes for nases for s i}
Nl Lobicly Pre Covg and pnc . | Dwelings without o Gyl o Thy weitandy (ould be sprporgind win the gart Dy 1engly legeing them where thy carently are sad the forests coukd De predively cut
e o vt | it e o ¢ e rides i bnves) Sancht i plece B Serve i el areas The path i e park seukd e Thrcugh Thess ot
o mwn:f‘ Nk 10 Bk the WLESNT 10 S Hobewy L CRBH, TaveY Than Oy Saing e Arom 3 chitand of Sy wer fanons O
roady and et it oy Carnem P B RS it OOkl S50 B b PR (ORI TR TR T RS 100 LR TR ek 07 O Thal wé I D0gh Il Fdetr Called “Tha
Saperal
2 Crpa "
Nell g et | Dweling wihbl | - by e
Tebates Sanet
Botaon e Snoishah
Bermudagrai ainch dbifh grous Marmier M i Suey SHNL, CAoop [ FCormnd the S50 quidien §i Th st Nukatly plics 157 B "Dhhes”
et v Attt il Fhg wsat Pl e libies ciondian T i i d o fise W ot S S0 DN AL W LPSEn DuRIser
[ Gran el Leitlaiy e e spacis (reen spoon propls woulk inneract ween, S 3 ol pori and 23 actural bt s pevple conmor wolkyouchi, sediwe conthded the ey
pren— Seartgpam, dmerican
Speamate
r— B P L -
ool v oy et 0100 SpacHy addining ot (oinciding iaach pariion of and aking up mory Tuan X of e i
Raads and Seets pirvemerts of roady aned & ha §
of thw g Thart T prmriemesl Dot thowd De Dol upos The Sauth quadeen
2 174 Lt Lt} 0 DOe19m B ot Sus .ot iy Nt ] P [0 L By Coartal st o
il bt si " Thee uariiter wern 4918 0 e groug by ) B 2 00pam) 3-8 £ Clane) aad % & 8 (WD Shar feesheg Thase Gueshons, we weried 25 2 5ros Teowgh
“';’”‘““' ik ol s Lt o T P o i S et T poeTpipInsancs 1 BEESbLN wheh QBT EN i e BOIE Eatitils PO the COMSPEION, At § UGN B msth, RISN S0l hed SAG
ppear 10 R T Beast T e 4 b x -
3. Wt s the urrant issc e i wach Gt aecd M okl thvs land e tange § the park wer Seeioo EE—— DA 104 SASL W SLRS BATARTH NS D it DABOTAY weissid ok e utimaitd chast —_—
0 urban, sic
51 - Forer-rban i Rabursl REGER, KOsy~ Tl BCHS 3 By
Eat - forem-uian o namatal RSDARL. houtts—iand 10adH of buddbage schocl-Sudsngi
Soutn - Forst-nital ipacst howns -Bullings o res
Eaii - St Dougonal Panl—Tat bounes —Rokdnga {otem-nmanal Rabast
3 W*W‘ ""-‘\ i



Face to face components




I Where should educators be going?

— NC Geological
University/Industry Survey Outreach
Experts (Video)
K-12 University
North Carolina Online Partnershi
MSUAS IS g Resources i
Studies Geoscience Textbook for

High School Students

Best Practices

NC Museum of from K-12
Natural Science Teachers
Videos

A University Outreach

(App State Rx Garden)
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I Where should educators be going?

Science
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