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Quantitative Concepts & Geoscience Context Good Teaching I deas from the The Website: Linking the “ good ideas’ to geoscience context
Math/Geoscience Communities

Increasingly students must use and understand quantitative | . o Methods: A methods section provides | 6,0 6 0 e %Eﬁ; covering queniaive. concets. e
representations. Over the past ten years, four workshops have explored the During the workshop in 2002, geoscientists and avariety of innovative ways to teach e presented with teaching strtegies for
importance of quantitative skills and effective methods for teaching them in mathemeaticians worked together to develop these quantitative skillsto geoscience students,  Eis methemetical conceats. are linked 1
the geOSC| ences. Early WOrkShOpS reCOgnized tWo sets Of ISSUGS _ gOOd IdeaS’ fOr teaCh|ng mathematlcal COI’]CGp’[S These include Strategiesf()r teachi ng v o | Geologle contets i R T—— appropriat_e geologic context. Shown

. : . .. : : 1. U ltiple reor tation nall _ o il S : I here are linked pages on exponential
quantitative liter acy In |ntrOdUCt0ry classes and quantitative skills In upper . USE MUItIple representatlons C enging quantitative i Sl_n | | e prpf:e”'amwlaﬂecayll functions (quant. concept; left) and
level courses - and explored the breadth of skills associated with the | Linking of multiple representations (symbols, Introductory COLI"SGGIS ana qua”“t";‘]t've'y'”(’h SR ) Doorerte st snddecn e s et ey et (| TECIOBCTVE G0 S0 DAon).

. . . . I N - I and Decey exponential decay i vd n N -- through ti ording to the equa
geosciences. Last summer, geoscientists gathered to create examples " images, numbers and wor ds) to concepts has OPICS IN UPper-level COUrses such as rr—— RO W
demonstrating how they teach quantitative skills to geoscience majors that ' been shown to Increase conceptual *Modeling- model representations and limitations | ... A S A

. HULR Hos ™ [mpamenisiteny) achlng Quantrtatwe Skllls in the Geosciences

could be shared widely through the website. The outcome of all four of the development and problem-solving abilities *Problem based approaches - linkstoJGE |~ - EARNIE e sivivon sttt

_ ) _ _ _ Shul J 5 articles dealing with quantitative skillsin context s e ! quenty =
works_hops IS a coll gboratlve. effort to devel op and disseminate teach.l ng (e.q., ultz and Waters, 2000). «EqQUALi ONS - techniques for connecting S s, | Smmm— . o
materials and strategies that link the best practices from the mathematics, 2 Use appropriate technology mathematical and geological languages et " T BERRISHTES | s o s e | s s | 1| i s
mucati On and $i ence Communiti % to the teaChi ng experti % Of gm$i erlce .TeChnOI Ogy = tU'[OI’I&leOI‘ Computer S()ftwal’e Sdertmwc_@c’;r G:nse.rzarl.lltl?:her:::?ozfsmaln concepts that students struggle with when thinking about

Calculators and computer programs give

. the spontaneity (or randomness) of radicactive decay,

faculty who are leaders in thisfield. eUncertainty - significant figures, rounding, error

students dynamic means to gaining intuitive propagation, precision and accuracy
| " < th b dditional disciol under standing of connections among multiple
'o continue this work, there will be two additional disciplinary .Ml representations (Pea, 1987). Bty Aty bt ettt e e
worksnops In the summer of 2005 (geomorphology and atmospheric i Using Popcon to Simulate Radioactive : G e T R T
» . - - o - Eca ‘}’ will decay. Statistical pr'DDgDIit}-‘ is the only thing W.E Ir:'.aﬂ krl'u::w E}I-clactl'y'. Often
science). Faculty participating in these workshops will develop further 3. Work in groups O Teaching Resources e e e S e
. . . . . . . . . . '." ; g - - _ . . . ;Zer Cgall"l begin to CGmEIEhi:: th;tllt IE r:ndom and spontaneous, they end up
examples of instruction in upper division courses for dissemination via the @  Numerous studies show that student learning . Popping popern inyur s s n excln and Activities: a sl e —
- e - - S Ol s enhanced when students actively engage in P ) " to lustrate both the spontaneity and - A TUllY e e ot e
website. Workshop participants will bring an activity that has been used D o e e soceed it edcive .
successfully in their teaching, refine this activity based on reviews by other and discuss quantitative exer cises with other R — chable database of teaching .
sarticipants, and create the :supporti hg materials for the website. Further b= 4 @ students (e.q., Ahmadi, 2002) . £ Lgel R resources covering a variety of quantitative skills in geoscience context can
’ ' = ’ | ot secy also be found on the website. These examplesinclude
information about the workshops will be found on the website in mid- 4. Do in-depth problems that |ast more than one day e e va—— learning goals, context for appropriate use, teaching
\]anuary- Real —World pr Oblems are rarely” ml Vm” in fh?::z:tmf:;?:;nnnmatmn I usug E?iffi;'r::;fi:”Rmem R - e o oo nOteS and mate”als ar]d Other UserI re%urces. AII Of
one class period. Giving students problems e — ;“j:f — the mat?r | ;\ls pFOV(;de_ mC;fde thﬁgl Information abOULthe
that span several class periods allows them to | gl | e D e vl
What do we mean by quantitative skills? e 126 and develop ussiul probiem ity poges i || SNSRI and effectively. Most of the materials are complete
Geoscience faculty teach quantitative skills in two fundamentally different SOIVING SIS s ity for | | st SO il i S downloadable and easily adapted to a number of
. . . . . . t t Y .
contexts. At the introductory level, faculty teach quantitative skills to students 5. Place mathematical concepts in context (above) e an upper. | | Lesing con — | courses offered in departments all over the country.
who may encounter little science later in their academic career. Thus, Finally, students learn quantitative concepts vl ardise for a) | emmmamermmame The examples range from introductory material, such
g : : C : - : : . climatology  course o T ——— as exercisesranforci ng basic guantitative skills,
emphasis Is placed on increasing quantitative literacy - the ability to function mor e effectively when faced with problems (right) are represent- +Tocamine e sty o mo praicors o ot o . ’ :
in a number-rich society. In upper level courses, faculty focus on specific that have context to which they can relate stive of sy and| | e | CoIVINES USIN T2 (B NG DECK-0f-The-ENVE 0P
. . y . PP . ! Y . > . . Y <y . ' exe“t"ihse pag%fftgtl%”d calculations to upper level exercises for courses like
mathematical skills _W|_th|n | the subdisci pll_nes of _geosu ence, preparing .| Geoscience disciplines can provide many gﬂmsveveb%lf' ive :.; Climatology or Geochemistry.
students for the quantitative rigors of a career in geoscience. examples of context. | Ll ’

Why teach guantitative skills in a geoscience context? Student Resour Ces: Thispart of the site provides

The geosciences provide a rich resource of context for teaching quantitative concepts. The geosciences provide numerous examples of links to sites written by the mathematics community on a T s et o o o v S0 ey e
interesting real-world problems that emphasize a number of important quantitative skills (including numerical manipulation, graphical ‘;ta{ Le"}’ of qua”“ta“\(’je tOPI'CS- : ftuzle;t-s C;”_'ea; 4 Oar;;he';tf?wn i | temeim i choiiee et o reasesservuret oty
_— . " . . . L . AT eir own pace and explore the relationship of mathematics petwies " ™™ | Gidant naeds to gt tham back up to specd.
abilities, problem-solving and critical thinking). As both the geosciences and society are becoming increasingly quantitative, it isimportant to 0 their Courses P P bdebegilomElohess

prepare quantitatively literate citizens at all levels of the geoscience curriculum. The geosciences provide exciting opportunities to increase
the quantitative literacy of all students.
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