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We have attached our initial repsonse to the Task Froce on the role of mathematical sciences in the 
general education core at Appalachian. We believe that this document represents our initial approach to 
an ideal thatÑ while acheivableÑ is a departure point for serious discussion and planning. We will look 
forward to the continuing development of the core and our role in partnering to deliver requisite general 
education to Appalachian's students.



The Impact and Role of Mathematical Sciences in the General Education 
 
General Education 
 
General education in university settings frequently derives from what is referred to as ÒliberalÓ or 
ÒclassicalÓ education.  General education usually is mandated to ensure that university students are 
somewhat broadly (liberally) educated.  Sometimes referred to as Òuniversity studies,Ó this part of a 
studentÕs education is often addressed through a less-than-purposeful and disconnected checklist of 
required Òcore curriculumÓ courses. While it may on paper appear that this core curriculum addresses the 
breadth issue, in many cases students who complete a general education are not more insightful or better 
able to draw on perspectives other than their own.   
 
Fundamentally, becoming an educated individual involves learning to transform a volume of information 
into knowledge and then to transform knowledge into wisdom. At the university, the fi rst transformation, 
that of information into knowledge, should come about through focused study and should be an expected 
outcome from the core curriculum of general education.  The second transformation (to wisdom) comes 
through purposeful action on that which is becoming known. This might also come about from the study 
of core experiences, but more likely it is an indirect result of the development of appropriate dispositions 
in the core that continue into upper level studies. 
 
The Department of Mathematical Sciences maintains that a core curriculum for general education should 
provide all students with the foundation skills for informed citizenship and lifelong learning.  It should 
cultivate the skills, knowledge, values, and habits that will allow graduates to lead personally enriching 
and socially responsible lives.  General education should engage students in inquiry and critical thinking 
and provide essential skills in communication and reasoning.  It should provide students with broad 
experiences from the most widely employed methods and approaches to knowledge and should empower 
students with a sense of how to integrate various approaches to knowledge across disciplinary boundaries.  
A proper general education should prepare our graduates to be compelled by learning, excited by the 
connections and insights that can be gained from applying various perspectives, and delighted by the 
prospect of serious contemplation. 
 
The Department of Mathematical Sciences asserts that a core curriculum for general education is charged 
with fi ve major tasks: 
 

1. To acquaint students with the knowledge of human culture and of the natural world (including a 
range of approaches to gaining that knowledge); 

2. To facilitate the development of sets of skills which commonly derive from a study of the 
knowledge of human culture and the natural world (for example, inquiry, critical and creative 
thinking shared through effective written and oral communication); 

3. To foster the development of particular habits of mind (reasoning, generalizing, analyzing, 
representing, extrapolating, inferring, and conducting thought experiments);  

4. To build the dispositions that will compel students to value a diversity of perspectives, to evaluate 
ideas and experiences through the use of varied approaches; and 

5. To recognize the university general education as a transformative experience that helped effect 
the changes described above.  

 
When general education can achieve the above fi ve major goals, it will have adequately contributed to a 
transformation of the student.  Equally important, it wil l have contributed to the transformation of the 
department, the college, the university, and the broader culture. 
 
 



The Role of the Mathematical Sciences 
 
Because they explore patterns and relationships, the mathematical sciences play a critical role in the 
general education of all students at Appalachian State University.  The mathematical sciences can show 
connections among fields of study and demonstrate commonalities between cultures and historical events.  
To appreciate this, graduates should be able to think clearly and critically about questions that utilize 
quantitative and spatial concepts and should be able to understand a variety of ways that problems from 
real-world contexts are solved. 
   
Accomplishing the fi ve goals above requires that the core curriculum of general education provide 
students with opportunities to develop skills used in the mathematical sciences to model and solve 
problems from within human cultures and the natural world.  These skills include: 
 

• Demonstrating number sense and recognizing quantitatively reasonable and unreasonable 
solutions to problems; 

• Interpreting data based on statistical studies, understanding the role of chance in data collection 
and statistical inference, questioning and validating assumptions, identifying potential sources of 
error, and recognizing statistical fallacies; 

• Understanding various representations of mathematical ideas, including numerical, graphical, and 
algebraic representations, so that these ideas may be applied in a variety of contexts; 

• Understanding spatial relationships and fundamental properties of geometric figures, including 
the appropriate uses of measurement and measurement tools; 

• Demonstrating an ability to use deductive and inductive reasoning to solve problems, support and 
evaluate arguments or claims, and make and investigate hypotheses; 

• Recognizing and drawing upon connections between mathematical ideas, between the 
mathematical sciences and other disciplines, and between the mathematical sciences and life 
experiences; and 

• Recognizing that mathematical thought and representation provide an avenue for disparate 
disciplines to engage in meaningful discourse. 

 
 
Because of the nature of mathematical inquiry and justifi cation, students involve themselves with 
analyzing, synthesizing, and representing information regularly.  But a generative understanding of 
mathematics is also demonstrated by the ability to generalize from specifi c cases, the ability to interpolate 
and deduce about specifi c cases from general ones, and the willingness and ability to think through 
problems Ð to pose and answer Òwhat ifÓ questions. These skills, understandings, and abilities enable the 
university graduate to appreciate and use a variety of mathematical lenses, or mathematical habits of 
mind, to better learn, understand, and make connections.  This is a critical role for the mathematical 
sciences in the core curriculum. 
 
Courses from the Mathematical Sciences in the Core Curriculum 
 
The current core curriculum requirements in the mathematical sciences do not suffi ciently accomplish the 
ideals discussed herein.  A single course cannot adequately cover such a broad range of concepts from the 
mathematical sciences.  As a result, the core curriculum should be changed to require students to 
complete in-depth experiences in the mathematical sciences, specifi cally, in both mathematics and 
statistics.   Further, the mathematical concepts developed must be reinforced by courses elsewhere in the 
curriculum. The goal of connecting the mathematical sciences with other disciplines, and connecting 
other disciplines with each other, is addressed in the next section. 
 



It is important to note in selecting these experiences that some of the traditional roles of the mathematical 
sciences in the core curriculum must change.  Instead of providing prerequisite skills for courses in the 
major areas of study, the courses offered in the core curriculum should present the student opportunities 
to develop the habits of mind and dispositions that are hallmarks of the college-educated citizen.  Even 
though they overlap in some cases, the issues of general education and of preparing students for particular 
tasks are really two separate issues. 
 
The Department of Mathematical Sciences has been a leader in developing courses that target general 
audiences.  Specifi cally, the award-winning course Introduction to Mathematics (MAT 1010) was 
developed in response to the last revision of the general education core 15 years ago.  In addition, the 
department has also developed courses with specifi c audiences in mind.  Calculus with Business 
Application (MAT 1030), Basic Statistics (STT 1810), and Introduction to Statistics (STT 2810) were all 
developed in response to requests from particular disciplines.  Although these courses exemplify 
appropriate experiences for general education, the department also recognizes that some of the courses 
that currently satisfy the core requirements were not designed to meet the goals described in this 
document.  The department is committed to continue providing rich experiences in the mathematical 
sciences for all students.   
 
 
Successful Integration of the Mathematical Sciences 
 
The facility with quantitative tasks and ideas presented in the fi rst section cannot be accomplished in 
courses in the mathematical sciences alone.  Instead, mathematical and statistical concepts should be 
embedded throughout the curriculum.  Many of these ideas already are inherent within other fields of 
study, but students may not make explicit connections among them without appropriate guidance.    
 
Collaboration provides faculty members with the opportunity to deepen their own knowledge of material 
and to introduce this knowledge into the classroom.  Connections are made more explicit, and coursework 
across disciplines can coincide in such a way as to provide a fuller understanding of all fi elds of study.  
 
Rich examples from the mathematical sciences abound in other areas of study in general education.  For 
example, in history, mathematics can be seen as a driving force in confrontations between religion and 
science, and the knowledge of mathematics can be seen as pushing the development of cultures and 
economies.  Geography and the social sciences rely heavily on the mathematical concepts of 
measurement and representation.  The social sciences also are replete with uses of statistical studies 
requiring the understanding of graphical representations of data, distributions, and experimental design.  
Literature relies on mathematics to describe its structure and cadence as well as to unlock its numerical 
symbolism.  The mathematical sciences even provide effective allegories to authors well-versed in its 
language.  The sciences, of course, also demonstrate the use of mathematics to represent, describe, and 
analyze input from the real world.  Music as a field of study requires a great deal of facility with 
interpreting and productively using symbolic representation, and there are many historical links between 
music and mathematics dating back thousands of years. Similarly, the visual arts, with their focus on 
perspective, proportion, and composition, both contribute to and draw from the mathematical sciences. 
Collaboration between mathematics and other disciplines making up the core is compelling. 
 
Mathematics, as an abstract discipline, facilitates discourse among diff erent areas of study.  While the 
revelation that the mathematical sciences play an important role in most fields of the university 
experience is not unexpected for many students, they are perhaps less cognizant of the fact that the 
mathematical sciences connect those fields to each other.  For example, in understanding the relationships 
between physics and chemistry, the guiding principles are fundamentally mathematical.  Recognizing and 



understanding the role that mathematics and statistics play in connecting the world is an important part of 
the general education.     
 
 
Barriers to the Realization of These Ideals 
 
With any endeavor involving the university as a whole, the architecture of the system in which change is 
to occur must also be examined.  If the proposed changes are to be successfully implemented, the 
challenges presented by the current infrastructure and resources of the university must be addressed. 
 
In recent years the universityÕs finances often have been strained, forcing departments to closely consider 
the economic impact of interdisciplinary collaboration or changes in coursework requirements. Sharing of 
courses or faculty members between departments requires a decision about which department receives 
credit for student hours generated.  The incorporation of mathematical ideas into other subject areas 
requires a commitment on the part of faculty in those disciplines.  However, collaboration within the core 
is a two-way street and necessitates a commitment of the mathematical sciences to other disciplines.  The 
Department of Mathematical Sciences currently provides historical perspectives of mathematics, 
extensive speaking and writing experiences, and links to other disciplines such as business, the social 
sciences and the sciences.  Faculty development workshops may further facilitate the inclusion of general 
education components in our courses. 
 
It is anticipated that the implementation of this proposal will increase the use of computers and other 
technologies, requiring allocations for updating existing or creating new computer labs.  Classrooms may 
have to be restructured or refurnished to provide needed technology and instructional environments that 
would facilitate the kinds of interdisciplinary work that results from purposeful collaboration.  A primary 
concern in the Department of Mathematical Sciences is that the existing computer infrastructure is below 
standard, even for current classes.  For example, six statistical software packages are supported by the 
university, yet none of the standard mathematics packages are similarly supported.  Providing innovative 
materials to make inclusion of more conceptual mathematics into a wide range of courses easier and more 
effective seems unlikely to occur under the current system.  This hurdle is definitely surmountable but 
requires a substantial increase in institutional support. 
 
In addition to financial support and equipment, there is a human resource cost to implementing these 
recommendations. The proposed increase in the required statistical coursework for a large number of 
students cannot be met by current staffing.  The Department of Mathematical Sciences would need to hire 
additional statistics faculty.  These increases in faculty must come primarily from full-time employees 
hired from outside the Boone area, as the town is unlikely to provide a suitable pool of individuals 
qualifi ed to teach the required courses.  
 
Finally, and perhaps most importantly, faculty members in many departments experience diffi culty in 
connecting with others who have similar research interests.  The current system makes it diffi cult for 
faculty from various units on campus to meet and share areas of interest or expertise.  In addition, 
university service opportunities often are too focused on the task at hand to allow opportunity for other 
discussions and networking that result in working relationships and collaborations. It is undoubtedly true 
that a large number of faculty are willing to work together in interdisciplinary endeavors, but they may 
not be able to find one another. 
 
Conclusion 
 
The Department of Mathematical Sciences proposes that the core curriculum be revised to meet the goals 
of general education as outlined above.  The core curriculum should provide a foundation upon which 



advanced disciplinary study can build as well as provide understanding and appreciation of varied 
perspectives in the quest for understanding.  The habits of mind that derive from a purposeful study of the 
mathematical sciences contribute greatly to the goals of the core.  It  will take reformulation of programs, 
focused attention to broad university goals, and a commitment from the department, the college, and the 
university to provide the support necessary for general education program to be transformative.  In return, 
the improved general education program will enhance the effectiveness of university courses, the 
potential for purposeful service, and the insightfulness of scholarship.   
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