Memorandum

To: Dr Susan Keefe, Chairperson of the General Education Tak Force
From: Mathematical SdencesDepartment

Re: Dep't Statemert

Date: March9, 2006

We have attached our initial repsonse to the Task Froce on the role of mathematical sciencesin the
gereral education core at Appalactian. We believe that this documert represerts our initial approachto
anidealthatN while acheivableN is a departure point for serious discussion and plaming. We will ook
forwardto the continuing developmernt of the core and our role in partnering to deliver requisite gereral
educaion to Appalachan's studerts.



The Impact and Role of Mathematical Sciences in the General Education
General Education

General educaion in universty settings frequertly derivesfrom whatis referredto asOlberalOor
OchssicalOeducaion. Gereral educaion usually is mandatedto ensure that universty studerts are
somewhat broady (liberaly) educaied. Someimesreferredto asOuiversty studiesOthis part of a
studentOeducaton is often addressed through aless-than-purposeful and disconnecied checKist of
recuired Gore curriculumOcourses While it may on paper appear that this core curriculum addressesthe
breadh issue, in marny cagsstudernts who complete agereraleducaion are not moreinsightful or better
ahble to draw on perspecivesother thantheir own.

Fundamentally, becaming an educatedindividual involveslearring to transform a volume of informaton
into knowledge and thento trarsform knowledge into wisdom. At the universdty, the first transformaion,
that of informaton into knowledge, should come about through focused study and should be anexpected
outcome from the core curriculum of gereral educaion. The second transformaton (to wisdom) comes
through purposeful action on that which is becaning known. This might also come about from the study
of core experiences but mare likely it isanindirectreault of the developmert of aporopriate dispositions
in the core that continue into upper level studies

The Departmert of Mathematical Sciencesmaintains that a core curriculum for general educaion should
provide all students with the foundation skills for informedcitizership and lifelong learning. It should
cultivate the skills, knowledge, values ard hahits that will allow graduatesto lead personally erriching
and socially regponsible lives Genreral education should engage studertsin inquiry arnd critical thinking
and provide essertial skillsin communication and reasoning. It should provide studerts with broad
experiencesfrom the maost widely emgdoyed methods and approachesto knowledge and should empower
students with a serse of how to integrate various approachtesto knowledge across disciplinary boundaries
A proper gereral education should prepare our graduatesto be compelled by learning, excited by the
connections and insights that canbe gained from applying various pergpectives and delighted by the
prospectof serious contemplation.

The Departmert of Mathematical Sciencesasserts that acore curriculum for gereral education is charged
with five major taks:

1. To acaquaint studerts with the knowledge of humanculture and of the natural world (including a
range of approachesto gaining that knowledge);

2. Tofacilitate the developmernt of sets of skills which commanly derive from a study of the
knowledge of humanculture and the natural world (for examgde, inquiry, critical and creaive
thinking sharedthrough effectve writtenand oral communicaton);

3. To fosterthe development of particular hahits of mind (rea®ning, generaizing, amalyzing,
representing, extrapolating, inferring, and conducting thought experimerts);

4. To build the dispositions that will compel studerntsto value a diversty of perspecives to evaluate
ideasand experiencesthrough the use of varied approaches ard

5. Torecanizethe univerdty general educaton asatransformative experience that helped effect
the changesdescribed above.

Whengereral educaton canacheve the above five major goals, it will have adequately contributedto a
trarsformation of the studert. Equally importart, it will have contributedto the transformaiton of the
department, the callege, the univerdty, and the broacder culture.



The Role of the Mathematical Sciences

Because they explore patterns and relationships, the mathematcal sciencesplay a critical role in the
gereraleducation of all studerts at Appalachian State Universty. The mathematcal sciencescanshow
connections amag fields of study and demonstrate commanalitiesbetweenculturesand historical everts.
To appreciate this, graduatesshould be abe to think clearly and critically about quedions that utilize
guartitative and spatial concepts and should be able to underg¢and a variety of ways that problemsfrom
realworld contexts aresolved

Accomplishing the five goals above requiresthat the core curriculum of general educaion provide
studerts with opportunitiesto develop skills usedin the mathemaical sciencesto model ard solve
problemsfrom within humanculturesand the natural world. These skillsinclude:

* Demonstrating number serse and recognizing quartitatively rea®nabe and unreasnabe
solutionsto problems

* Interpreting data basedon statistical studies underganding the role of chancein data collection
and statistical infererce, quegioning and validating assumptions, idertifying potertial sourcesof
errar, and recognizing statistical fallacies

* Understanding various represertations of mathematcal ideas including numerical, graphical, and
algebraic represertations, so thatthese ideasmay be appliedin a variety of contexts;

* Understanding spatial relationships and fundamertal propertiesof geametric figures including
the appropriate usesof measiremert and measiremert tools;

* Demonstrating anabhility to use deductive ard inductive reasoning to solve problems support and
evaluate argumernts or claims, and make and invegigate hypotheses

* Recanizing and drawing upon connections between mathematcal ideas betweenthe
mathematcal sciencesand other disciplines and betweenthe mathematcal sciencesard life
experiences and

* Recanizing that mathemaical thought and represertation provide anavenue for disparate
disciplinesto engage in meanngful discourse.

Because of the nature of mathematical inquiry and justification, studerts involve themslveswith
analyzing, syntheszing, and represerting information regularly. But a generative understanding of
mathematcsis also demamstrated by the ahility to generalizefrom specffic cages the ahility to interpolate
and deduce about specific casesfrom general ones and the willingness and ahility to think through
problemsbto pose and arswer Qvhat ifOquedions. These skills, undergandings, and abilitieserate the
universty graduate to appreciate and use a variety of mathematcal lenses or mathemat cal hahits of
mind, to better learn, underdand, and make connections. Thisisacritical role for the mathematical
scierncesin the core curriculum.

Courses from the Mathematical Sciences in the Core Curriculum

The currenrt core curriculum requiremertsin the mathematcal sciencesdo not suffi ciently accomplish the
ideds discussedheren. A single course camnot adequately cover such a broad range of concepts from the
mathematcal sciences As areallt, the core curriculum should be changedto require studerts to
complete in-depth experiencesin the mathematical sciences specificaly, in both mathemaicsand
statistics.  Further, the mathemai cal concepts developed must be reinforcedby courseselsewherein the
curriculum. The goal of connecting the mathematical scienceswith other disciplines and connecting
other disciplineswith eachother, is addressedin the next section.



It isimportart to note in selecting these experiencesthat some of the tradtional rolesof the mathemaical
sciencesin the core curriculum must change. Instead of providing prerequisite skills for coursesin the
major areasof study, the coursesofferedin the core curriculum should present the student opportunities
to develop the hahits of mind and dispositions that arehallmarks of the college-educatedcitizen Even
though they overlapin some cases the issuesof general education and of preparing studerts for particular
taks arerealy two separate issues

The Departmert of Mathematical Scienceshasbeena leackr in developing coursesthat target gereral
audiences Specifically, the award-winning course Introduction to Mathemaics (MAT 1010) was
developedin reonse to the lag revision of the gereral education core 15 yearsago. In addition, the
department hasalso developed courseswith specffi c audiencesin mind. Calculus with Business
Applicaion (MAT 1030), Basc Statistics (STT 1810), ard Introduction to Statistics (STT 2810) wereall
developedin regonse to requeds from particular disciplines Although these coursesexemgify
aporopriate experiencesfor gereral education, the departmert also recaynizesthat some of the courses
that currertly satisfy the core requiremerts were not designedto meetthe goals describedin this
documernt. The departmert is committedto continue providing rich experiencesin the mathematcal
sciercesfor all studerts.

Successful Integration of the Mathematical Sciences

The facility with quartitative tasks and ideaspresertedin the first secion camot be accanplishedin
coursesin the mathemaical sciencesalone. Instead mathematcal and statistical concepts should be
embkedded throughout the curriculum. Many of these ideasalread/ areinheren within other fields of
study, but students may not make explicit connections amang them without appropriate guidance.

Coallahoration providesfaculty members with the opportunity to deegentheir own knowledge of material
and to introducethis knowledge into the classroom. Connecions aremace more explicit, and coursework
acraess disciplinescancoincide in such a way asto provide a fuller underganding of all fields of study.

Rich examdesfrom the mathematcal sciencesabound in other areasof study in gereral educaion. For
examgde, in history, mathematcs canbe seenasadriving forcein confrontations betweenreligion and
science,and the knowledge of mathemat cs canbe seenaspushing the developmert of culturesand
ecanomies Geaoggraphy ard the social sciencesrely heavily on the mathemat cal concepts of
measiremert and representation. The social sciencesalso arerefdete with usesof statistical studies
requiring the underganding of graphical representations of data, distributions, and experimertal desgn.
Literaurerelieson mathematcsto describeits structure and cadence aswell asto unlock its numerical
symbolism. The mathemaical scienceseven provide effective allegoriesto authors well-versedin its
language. The sciences of course, also demanstrate the use of mathematicsto represert, desribe, and
aralyzeinput from therealworld. Music asafield of study requiresa great deal of facility with
interpreting and productively using symbolic represertation, and there aremary historical links between
music and mathematcs dating back thousands of years Similarly, the visual arts, with their focus on
pergecive, proportion, and composition, both contribute to and draw from the mathematical sciences
Coallahoration betweenmathematicsarnd other disciplinesmaking up the core is compelling.

Mathematcs asanabstract discipline, faciitatesdiscourse among diff erert areasof study. While the
revelation that the mathematcal sciencesplay animportart role in most fi elds of the universty
experienceis not unexpectedfor mary studerts, they are perhaps less cognizart of the fact thatthe
mathemat cal sciencesconnectthose fields to eachother. For example, in underganding the relationships
betweenphysicsand chemistry, the guiding principlesarefundamentally mathematical. Recagnizing and



underganding the role that mathemaitcs and statistics play in connecting the world is animportart part of
the gereral education.

Barriers to the Realization of These Ideals

With any endeavor involving the universty asa whole, the architecture of the systemin which changeis
to occur must also be examined If the proposed changesare to be successfully implemented the
challengespresntedby the currernt infrastructure and resourcesof the univerdty must be addressed

In recert yearsthe universtyOdinancesoften have been strained, forcing departmerts to closely consider
the ecanomic impactof interdsciplinary collaboration or changesin coursework requirements. Sharing of
coursesor facuty membersbetweendepartmerts requiresa decision about which departmert receves
credt for student hours gererated The incorporation of mathematicalideasinto other subjectareas
requiresa commitmert on the part of facuty in those disciplines However, callaboration within the core
isatwo-way streetand necesitatesa commitmert of the mathematical sciencesto other disciplines The
Departmert of Mathematcal Sciencescurrertly provideshistorical pergectivesof mathemaics,
extersive speaking and writing experiences and links to other disciplinessuch asbusiness, the social
sciencesand the sciences Facuty development workshops may further facilitate the inclusion of gereral
educafon componertsin our courses

It is articipatedthat the implemertation of this proposal will increa® the use of computersard other
techhologies requiring allocaions for updating existing or creaing new computerlabs. Clasrooms may
have to be regructuredor refurnishedto provide needed technology and instructional environmernts that
would facilitate the kinds of interd sciplinary work that reaults from purposeful collaboration. A primary
concernin the Department of Mathematcal Sciencesis that the existing computer infragructure is below
standard, evenfor current classes For examge, six statistical softwarepackagesare supported by the
universty, yetnone of the standard mathemat cs packagesaresimilarly supported. Providing innovative
materials to make inclusion of more conceptual mathematicsinto a wide range of courseseaser and more
effective seansunlikely to occur under the currert system. This hurdle is definitely surmountable but
requiresa substartial increag in institutional support.

In addition to fi nancial support and equipmert, thereis a humanresource cost to implemerting these
recanmerdations. The proposedincrease in the required statistical coursework for alarge number of
studernts camot be metby currert staffing. The Departmert of Mathematical Scienceswould needto hire
additional statisticsfacuty. These increagsin facuty must come primarily from full-time employees
hiredfrom outside the Boone area, asthe town is unlikely to provide a suitable pool of individuals
gualifiedto teachthe required courses

Finally, and perhaps mast importartly, faculty membersin mary departmerts experience diffi culty in
connecting with otherswho have similar ressarchinteregs. The current systemmakesit diffi cult for
facuty from various units on campus to meetand share areasof intere$ or expertise. In addition,
universty service opportunitiesoftenare too focused on the task at hand to allow opportunity for other
discussions and networking that result in working relationships and collaborations. It is undoubtedy true
thatalarge number of facuty are willing to work togetherin interd sciplinary endeavors, but they may
not be able to find one arother.

Conclusion

The Departmert of Mathematical Sciencesproposesthatthe core curriculum be revisedto meet the goals
of gereral education asoutlinedabove. The core curriculum should provide a foundation upon which



advarceddisciplinary study canbuild aswell asprovide underganding and appreciation of varied
pergpecivesin the qued for underganding. The hakits of mind that derive from a purposeful study of the
mathematcal sciencescontribute greatly to the goals of the core. It will take reformulation of programs
focusedattertion to broad univerdty goals, and a commitmert from the departmert, the callege, and the
universty to provide the support necessary for general education program to be trarsformative. In return,
the improved general education program will erhancethe effectiveness of univerdty courses the
potertial for purposeful service,ard the insightfulness of scholarship.
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