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ABSTRACT 

Liberal arts colleges are an American institution valued for their small size, 

private status, tiaditional-aged student body who are primarily in a residential setting, and 

emphasize an undergraduate liberal arts curriculum. However, many have begun offering 

professional degrees as well. This study is a description of life science curricula of 82 

nationally and regionally ranked liberal arts colleges. Both life science liberal arts 

degrees and professional degrees were examined. In both national and regional colleges, 

the requirements for liberal arts degrees were composed of a higher percentage of biology 

coursework than professional degrees were. Regional colleges offered a significantly 

higher number of professional degrees than did national colleges, however. 
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CHAPTER I 

INTRODUCTION 

Liberal Arts and Liberal Arts Colleges 

The term liberal arts is as old as education itself The word "liberal" comes from 

the Latin liberalis, derived from the root liber, mearung "free." When applied to 

leaming, liberal arts refers to the arts of the mind, as opposed to the arts of the hand, or 

mechanical arts. Originally, the liberal arts included seven fields of study: logic, 

grammar, rhetoric, mathematics, geometry, music, and astronomy (Glyer & Weeks, 

1998). 

America's early institutions consisted of only a few men teaching a small number 

of prescribed courses in a type of institution that evolved into what has become known as 

private liberal arts colleges (Clark, 1987). The common characteristics of present-day 

liberal arts colleges are that they are typically small, predominantly private, with the 

majority founded in the eighteenth and nineteenth centuries. Students at these institutions 

generally are tiaditional-aged (18-21) and reside on campus. The mission is focused on 

undergraduate education with a curriculum emphasizing the liberal arts subjects: fine 

arts, humanities, natural sciences, and social sciences (Bonvillian & Murphy, 1996; 

Kushner, 1999). 

Hawkins (1999) emphasizes that the mission of liberal arts colleges has been slow 

to change because as private institutions, they are not subject to the same controls and 

pressures as public imiversities. This point establishes an important distinction. Virtually 

any college or imiversity can offer courses in the liberal arts. Liberal arts colleges are 

higher education organizations, distinct from other types of institutions. Their unique 

aspects continue to serve as a primary justification for survival (Hawkins, 1999). 



The definition of liberal arts has evolved over the past three centuries of 

American history as the needs of its citizens have changed (Table 1.1). Liberal arts was 

with few exceptions the only ciuriculum offered in American higher education's first 250 

years and complaints arose about its impractical value (Pfinister, 1984a). In fact, higher 

education in its early days in America was fairly unpopular (Rudolph, 1990). Rudolph 

identifies four aspects influencing the lack of popularity. First, liberal arts colleges were 

for the elite. Second, the curriculum focused on disciplining the mind while ftilfilling 

little tiaining in practical matters. Third, institutions were few and far apart so attendance 

was impossible for most citizens. Fourth, much of the population—farmers—could ill 

afford either financially or time-wise to send their sons off to become "gentlemen." 

By 1820, citizens were questioning the practicality of simply disciplining the 

mind. Yale's president, Jeremiah Day, with his faculty's endorsement, issued a strong 

statement about the importance of a disciplined mind that could only be brought about 

through the study of liberal arts (Westmeyer, 1997). This declaration—the Yale 

Report—^was issued in 1828. The report emphasized that disciplirung the mind was 

valuable as one could more easily go from the difficult leaming to less difficult leaming 

rather than vice versa. Day argued that disciplines giving the mind the most rigorous and 

most general exercise were the practical school subjects. Disciplines considered to meet 

these criteria were Greek, Latin, and mathematics (Church & Sedlak, 1997). The Yale 

Report quieted but did not deal the death blow to those who wanted a more ftinctional 

form of higher education. Church and Sedlak (1997) state ".. .the Yale Report subtly but 

clearly changed the rationale for keeping the curriculum classical.. .[It] set the tone and 

rationale of higher education for the greater part of the remainder of the centiary" (p. 

137). 

Charles Eliot, president of Harvard in the late nineteenth century, is often credited 

with pushing the elective system into American colleges (Rudolph, 1990). Rudolph 

fiirther asserts the years following the Civil War saw an influx of stiidents who were 

wealthier than previous students but who did not often know what they wanted as careers 

and lacked motivation. Eliot's answer to this dilemma was that a liberal arts college 

should provide three things for its students: "freedom in choice of stiidies, opportunity to 



Table 1.1: Definitions of Liberal Arts 

Author, Date Definition 

The Yale Report of l 828° 

Newman, 1852* 

Whitehead, 1929* 

Millett, 1945 

Harvard Committee, 1946 

lay the foundation for a superior education, discipline the 
mind and secondarily to provide content ("furniture") 

.. .process of training, by which the intellect, instead of being 
formed or sacrificed to some particular or accidental purpose, 
some specific trade or profession, or study of science, is 
disciplined for its sake, for the perception of its own proper 
object, and for its own highest culture... 

imparting a knowledge of the masterpieces of thought, of 
imaginative literature, and of art 

analysis and discrimination of values derived from the study 
of literature, the arts, philosophy, reUgion, and history 

cultivate into future citizens an appreciation of both the 
responsibilities and benefits which come to them because they 
are Americans and are free 

Commission on Financing 
Higher Education, 1952"̂  

Hutchins, 1953 

Harvard Educational Review, 1956 

National Endowment for the 
Humanities, 1965^ 

development of a quality of mind by liberating the spirit of 
man from superstition and ignorance while cultivating 
enduring values and the capacity of discriminating judgment 

being able to read, write, and figure and understand the great 
philosophers, historians, scientists, and artists 

inculcate the habits of the mind, breadth of interest, 
enlargement of spirit 

language, both modem and classical; linguistics; literature; 
history; jurisprudence; philosophy; archeology; comparative 
religion; ethics; the history, criticism, and theory of the arts; 
those aspects of the social sciences which have humanistic 
content and employ humanistic methods 

Barzun, 1968 

Keniston & Gerzon, 197^ 

cultivation and tempering of the mind so that it becomes 
flexible and strong 

attempt to expose students to multiple and conflicting 
perspectives on themselves and their society in order to test 
and challenge their previously unexamined assumptions. It 
strives to create conditions which stimulate students' 
intellectual, moral, and emotional growth, so that they may 
ground their skills in a more mature, humane framework of 
values 



Table 1.1. Continued 

Author, Date Definition 

Adler, 1977 

Hook, 1983 « 

Botstein, 1983 

Keller, 1983 

Levine, 1983" 

Miller, 1983* 

Astin, 1985 

Bok, 1986 

interior transformation of a person's mind and character which 
can be effected only through his own activity; believes in the 
Great Books approach 

develop powers of critical, independent thought; induce 
sensitiveness of perception, reception to new ideas, 
imaginative sympathy with the experiences of others; produce 
an awareness of the mainstreams of our cultural, literary and 
scientific traditions; make available important bodies of 
knowledge concerning nature, society, ourselves, our country 
and its history; cultivate intelligent loyalty to the ideals of the 
democratic commimity; equip young with general skills and 
techniques and specialized knowledge to make it possible to 
do some productive work; sttengthen inner resources and traits 
of character to enable one to stand alone 

skills and knowledge promoting critical thought 

integrated, large-core, four-year curriculum acquainting 
students with the fmest thought and art in the history of 
Westem culture; the latest science, mathematics, and 
technology; the world of non-Westem, nonwhite, non-Judeo-
Christian peoples and their values and languages; and the 
various modes of thinking belief, and research of our time 

synonymous with "general education" 

logical mental processes involved in thinking through abstract 
ideas 

reflects professors' interests, unorganized, unappealing 
colloquies, seminars, multidisciplinary courses 

inpart an ample store of knowledge, both in depth, by 
concenfrating in a particular field, and in breadth, by devoting 
attention to several different disciplines; gain an ability to 
communicate with precision and style, a basic quantitative 
skills, a familiarity with at least one foreign language, and a 
capacity to think clearly and critically; acquire lasting 
intellectual and cultural interests, gain in self-knowledge, and 
ultimately be able to make sound choices about their fiiture 
lives and careers 



Table 1.1. Continued 

Author, Date Definition 

Bloom, 1987 

Hirsch, 1987' 

The Challenge of Connected 
Leaming, 1991' 

Kerr, 1994 

Mohrman, 1994 

Breneman, 1994 

Vest, 1994 

Gaff, 1995 

Bennett, 1995 

BonviUian & Murphy, 1996 

Great Books approach; feeds students' love of truth and 
passion to live a good life 

shared knowledge of important people, events, and artifacts of 
culture through a national curriculum 

introduction of con^licating perspectives: issues, concepts, 
contexts, and critiques drawn from other frames of reference 
and from disputed positions within a field 

analytical and participative skills that provide a basis for 
effective citizenship in the modem world 

contributes knowledge and skills to the analysis of problems, 
the identification of connections, and the application of facts 
to real issues in our society 

intellectual endeavor stressing content over process, subject 
matter over teaching; excludes professional education 

to enable us to imderstand ourselves and the contemporary and 
historical currents affecting our behefs and our choices; enable 
us to act responsibly and with compassion 

understanding history and culture; having a famiharity with 
science and technology; and knowing principles of human 
motivation and behavior, logical and critical thinking, clarity 
of expression, and other aspects of a broad general education 

the best that has been said, thought, written, and otherwise 
expressed about the human experience 

cultivates the abilities required for work and for life - critical 
thinking, judgment, appreciation, values, communication 
skills, analytical, and conceptual ability 

Clecak, 1997 

Sullivan, 1997 

transmission of knowledge and values through careful study of 
a tradition of masterworks, from antiquity through the present 
or at least into the recent past 

consists of great ideas and accon^jlishments of our past; 
challenging assumptions; encouragement to imagine 
and strive for a better future. 



Table 1.1. Continued 

Author, Date Definition 

Rowley, Lujan, & Dolence, 1998 

Glyer & Weeks, 1998 

Diamond, 1998 

Ryan, 1998 

Neusner & Neusner, 2000 

values, visions, and vices of knowledge in ways that integrate 
them with the reservoir of human knowledge and that critique 
both their value and utility 

preparation in practical reason, problem solving, and social 
progress to better our future 

development of the intellectual, moral, emotional, and social 
dimensions of the whole person through studies in the 
humanities, social and natural sciences, and mathematics 

cultural literacy 

ethnicization of leaming bringing about particularization and 
en^hasizing the apparent differences between the new and old 
humanities; each group has its own common rationality 

" cited in Haworth & Conrad, eds., 1995 
* cited in Houston, 1996 
•̂  cited in Freeland, 1997 
"̂  cited in Hom, 1957 
^ cited in Bennett, 1995 

•''cited in Bok, 1986 
^ cited in Adler & Mayer, 1958 
''cited in Smith, 1983 
' cited in Eaton, 1995 
•' cited in Schneider, 1993b 

win academic distinction in single subjects or special lines of study, and a discipline 

which distinctly imposes on each individual the responsibility of forming his ovm habits 

and guiding his ovm conduct" (Eliot, 1911, p. 365). After a somewhat profracted battle, 

the elective system was adopted, perhaps even saving American higher education 

(Rudolph, 1990). As the elective system allowed more choice in what a student could 

take, the curriculum shifted more towards vocational tiaining (Bmbacher & Rudy, 

1997a). 

The debate on curriculum in higher education continues today and is evidenced in 

two basic approaches to undergraduate education. The first approach emphasizes the 

pursmt of knowledge for hs own sake (GaUagher, 1995; Crimmel, 1993). The second 

approach stresses the connection between undergraduate education and career preparation 

(Brown, 1995). Liberal arts colleges also have debated these two distinct approaches. A 

number of autiiors (Breneman, 1994; Delucchi, 1997) have sfressed knowledge-for-its-

own-sake approach. Others, however, argue that the point of the contemporary liberal 
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arts college is to combine professional preparation and the liberal arts (Bonvillian & 

Murphy, 1996). 

Liberal arts colleges are a uniquely American tradition (Hawkins, 1999). 

Although inspired by their English counterparts, America was so large in land mass, poor 

in financial resoiu-ces and diverse in sectarian ideals that the English partem of colleges 

composed of clusters of independent, self-govemed colleges could not be duplicated 

(Gmber, 1997). American colleges were generally established by the various sects of 

religion, each eager to frain its own ministers and gentlemen. The curriculum was set and 

frequently taught by a lone minister. Rote leaming was required which disciplined the 

mind in reason, memory, imagination, judgment, and attention (Gmber, 1997). Not imtil 

after the Civil War did great changes occur. Industrialization and urbaiuzation combined 

to create new needs from America's higher education institutions. The growing emphasis 

on science threatened the religious underpinnings of many colleges, so the private, 

religiously fimded liberal arts colleges became more numerous and set apart from the 

newly established universities (Gmber, 1997; Rudolph, 1990; Pfinster, 1984a). 

The years between the two world wars was a time of fiirther distancing between 

UTUversities and liberal arts colleges (Hawkins, 1999). As imiversity enrollment surged, 

Hawkins elaborates that small liberal arts colleges claimed their small size enabled 

greater student development. The key to this development was apparently students 

spending time with their peers in a small, physically appealing setting. Most often these 

settings were located in rural areas. Additionally, teachers at liberal arts colleges were 

not kept from their classrooms by research. After World War 11, the G.I. Bill and a more 

egahtarian attitude over who should attend college resulted in increased enrollments at 

liberal arts colleges. 

By the early 1970s, the numbers of liberal arts colleges as well as the numbers of 

their students had undergone a dovmward tiend. Hawkins (1999) outlines several 

possible reasons for the numerical decline. Greater governmental financial aid made it 

possible for more students to attend college. This brought in a wider ethnic student body 

from a more diverse economic background. The result was a decrease in how selective 

many private colleges could be. Student unrest led to student bodies of even greater 



economic and racial backgroimds. General education programs were reduced in favor of 

more relevant studies, and black studies and women's studies were added. New curricula 

had little room for compulsory physical education or chapel attendance, and dormitory 

life was no longer closely supervised. Thus, some of the uniqueness of the liberal arts 

college was subverted. 

The liberal arts college of today does not remain unthreatened as the emphasis on 

vocational preparation continues to undermine the traditional mission (Pfinster, 1984a). 

Even so, Breneman (1994) asserts that private liberal arts colleges are the best the nation 

has to offer, educationally. They have but a single purpose and that prevents dilution of 

the role they play. They do not need to foray into research or into graduate education or 

even professional education. Undergraduates are not expected to achieve expertise 

within a particular subject because most disciplines are too wide and deep to be grasped 

within a reasonable college tenure. Weingartner (1992) agrees that conversancy with a 

number of fields is a desirable goal, but to be effective gainmg familiarity with basic 

information, modes of thinking and investigating within a variety of areas is necessary. 

Bonvillian and Murphy (1996) report a list from the Council of Independent 

Colleges of five important roles small liberal arts institutions serve. First, small liberal 

arts colleges exhibit a unique and distinct institutional purpose. The purpose has been 

derived from its history, including its ideals, moral and spiritual values, dedication to 

quality, and a clear view to the futiu-e, all while placing the student foremost. Second, 

tiiese schools emphasize excellence in teaching. Teaching takes precedence over 

research. The teacher-student relationship is highly valued, both in and out of the 

classroom. Third, small liberal arts institutions place value on the moral and spiritual 

development of the student. In most instances, this is a holdover from their religious 

begiimings, and is one way the "whole person" is educated. Fourth, a student usually 

caimot overspecialize in a vocational subject because of the importance placed on liberal 

education, again playing to education of the whole student. Fifth, liberal arts colleges 

serve their region. Their smalhiess seems to inspire loyahy and pride m the geographic 

area in which they are located. While students from a wide area of the country and the 

world may be enrolled, the aim of the college is often to serve the immediate area. 
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U. S. News & World Report (USNWR) (2000) states there are 591 liberal arts 

colleges in the United States as defined by the Camegie Foundation for Advancement of 

Teaching. The Camegie classification of 1994 hsts 162 of these institutions as 

Baccalaureate Colleges I and 429 of these institutes as Baccalaureate Colleges II. 

USNWR (2000) uses the terminology National Liberal Arts College and Regional Liberal 

Arts College to represent the Camegie classification of Baccalam-eate I and II. The 

Camegie Foimdation distinguishes the two baccalaureate classifications primarily on the 

types of majors offered. Baccalaureate I colleges award at least 40% of their 

baccalaureate degrees in liberal arts fields and are highly selective in admissions. Liberal 

arts majors identified by the Camegie Foundation include English language and 

literature, foreign languages, letters, liberal and general studies, life sciences, 

mathematics, philosophy and religion, physical sciences, psychology, social sciences, the 

visual and performing arts, area and etlmic studies, and multi- and interdisciplinary 

studies (Camegie Foundation, 1994). 

Less than 40% of the baccalaureate degrees given by Baccalaureate 11 institutions 

are in liberal arts fields and these schools are less restrictive in admissions. The 

occupational and technical disciplines are agriculture, alhed health, architecture, business 

and management, communications, conservation and natural resources, education, 

engineering, health sciences, home economics, law and legal studies, library and archival 

sciences, marketing and distribution, military sciences, protective services, pubhc 

administiation and services, and theology (Camegie Foundation, 1994). 

Curriculum as an Organizational Sfrategy 

The latter third of the nineteenth century was a tune of curricular reform. As the 

German university flourished, some American educators deemed the curriculum of 

American higher education too narrow, superficial, and elementary (Oakley, 1992). Not 

only were these problems, but very little attention was being paid to the technical or 

practical side of education (Rudolph, 1990). With the increase in knowledge provided by 

the Industrial Revolution, more kinds of study were called for and "practical, pre-

vocational professional courses" were added to the curricular regimen. These courses 



enabled students to pursue opportunities in the professions (Glyer & Weeks, 1998). The 

need for specialists to work in the new industries provoked a call for vocationalism that 

universities could not resist and, in fact, promoted. Small liberal arts colleges could only 

survive by following the popular trend (Rudolph, 1990). 

By 1860, 20% of American liberal arts colleges offering undergraduate degrees 

were also offering something additional: programs developed to train for the leamed 

professions of medicine, law, and divinity (Clark, 1987). As a resuh of the boom in kinds 

of knowledge, the types of knowledge naturally settled into a hierarchy, now known as 

departmentalization. Departments were segregated into four all-encompassing divisions: 

biological sciences, social sciences, physical sciences, and the humanities (Bmbacher & 

Willis, 1997a). Programs such as pharmaceutical chemistry, engineering English, and the 

history and philosophy of education were introduced into the curricula (Rudolph, 1990). 

Students asked for and expected utilitarian but speciahzed courses (Bmbacher & Willis, 

1997a). Most colleges could not afford to ignore the increased tuition revenue and 

monies from major donors to pass up the call for professional courses. 

As the number of departments within colleges rose, the creation of the academic 

major was a natural progression (Oakley, 1992). The chaos of a totally elective system 

had to be balanced; the emerging answer was to create a major. From related coiu-ses, a 

student was expected to choose a fair distribution in which to concenfrate study 

(Hofstadter &. Hardy, 1952). Originally, as is tme now, a major allowed concenfration or 

specialization in one particular discipline. 

The concept of concentration or specialization was infroduced in this country near 

the end of the 1800s by David Starr Jordan of Stanford and Abbott Lawrence Lowell of 

Harvard (Crimmel, 1993). However, the use of the term "major" apparentiy occurred for 

the first time in the 1877-78 Johns Hopkins catalog (Oakley, 1992). Stiengthening the 

argument for a concentration within one field was President Eliot of Harvard who 

believed that by allowing a student free choice of courses, he would gravitate toward 

subject matter which would release his greatest potential (Hawkins, 1999). 

Interestingly, Crimmel (1993) reports that the "major" requirement is held as the 

most important component of a liberal education by many institutions. Pope (1995) 

10 



further explores the idea that the general education requirements of most degree plans are 

undervalued by students, perceived as vague, unfocused, and impractical. Therefore, the 

major, especially in a liberal arts field, represents what liberal arts education the student 

will actually receive. What Crimmel (1993) sees as reality disregards this idea, and 

reinforces the argument about the value of liberal arts education: 

It is a common assumption among students and parents that the 
imdergraduate "major" is important in preparing students for a useful career. 
Even though this assumption is false, and even though the career that is eventually 
chosen by most students is totally unrelated to their college "major," the college 
and the academic departments are less than candid in acknowledging this fact. It 
is common for departments to try to recmit "majors" on the grounds that a 
"major" in their department will benefit certain career goals, (p. 42) 

Several educators suggest justifications for offering a major. First, many claim 

that the "information explosion" of the current age makes it impossible to educate one in 

the liberal arts; the field is too broad and continues to expand (Taylor, 1969). Second, 

Crimmel (1993) reports a belief among many that "the most unconditioned and valuable 

form of knowledge is attainable only by specialists or disciplinary experts" (p. 43). 

Schneider and Shoenberg (1999) concur with this opinion, stating that development of a 

set of skills enabling a person to perform proficiently at his/her job likely would take four 

full years of practice and application. The third justification for having a major is 

appeasing academic bureaucracy, especially the professoriate who consider themselves as 

experts within a discipline (Lang, 1999). Finally, there are those who suggest that 

specialized knowledge is more intellectually taxing and more encompassing than liberal 

arts. Crimmel (1993) discounts all of these arguments as well as one touting the 

importance of a major in helping the students remain focused and avoiding "dilettantism" 

(p. 42). 

For the purpose of this study, the term "major" implies a field in which a student 

does in-depth study, concenfrating their studies in that area. Students choose an 

academic major or concentration for any number of reasons. The major may represent 

the student's intellectual interest, his or her family's background, parental pressure, 

career and earnings potential, and general social frends (Topper, 1994). 

11 



Liberal arts institutions have been criticized for adding majors that emphasize 

professional preparation (Bloom, 1987). While some professional majors such as 

education and business are obviously professional, therefore outside the boundaries of 

"liberal arts," some disciplines fall into both of Carnegie's liberal arts and 

occupational/technical divisions, such as theology, named by Camegie as an 

occupational/technical discipline, while religion is a liberal art. Another has been 

identified by Kushner (1999) who has found that business curriculum is successfully used 

as a competitive curricular strategy in 182 liberal arts colleges. A review of the literature 

failed to dociunent that other disciplines have been empirically studied. 

Life Sciences 

The early American colleges based their curriculum on the liberal arts. With 

time, colleges multiplied and grew in size. The greater number of students mandated a 

modification of the classic curriculum (Brawer, 1999) and a redefinition of what 

constituted "liberal arts." It was not until the late 1800s, however, that major changes in 

ciuriculum occurred. Although it did not go unchallenged, curricular reform at that time 

was the result of various forces (Stetar, 1997). Curricular reform in the late 19"̂  century 

led to regrowth in dwindling numbers of college students in many colleges (Brown, 

1995). One adaptation many colleges made in their curricula was a restmcture that 

enabled students and employers alike to see its practicality (Brown, 1995). 

Another reform occurred because of the rise in popularity of science. No longer 

looked upon with as much suspicion, sciences provided a stimulus for increasing 

diversity in the curriculum. The skeptics of science were appeased by names of courses 

in a field named as innocuously as "natural philosophy"; the necessary equipment to 

teach sciences was called "philosophical apparatus"; the laboratories in which insti:aiction 

took place were termed "philosophical chambers" (Rudolph, 1990). 

The greater diversity led to a division among the kinds of knowledge and each 

area was large enough to require some type of organization. The discipline of Biology, 

for instance, was so splintered, that "sub-disciplines" branched off, competing with each 

other for resources: ".. .in April 1893 the Departinent of Biology at the University of 
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Chicago underwent an almost inevitable reorganization. Now instead of a Department of 

Biology there were five new departments: zoology, botany, anatomy, neurology, and 

physiology" (Rudolph, 1990, p. 400). 

The phenomenal emption of knowledge in the biological sciences since that time 

has warranted more subspecialization than perhaps any other field (Clark, 1987). When 

Clark wrote this—1987—he had evidence that a department of Biology could offer over 

30 fields to its students. Much of this growth can be fraced to the launching of the Soviet 

Union's Sputnik in 1957 and the subsequent infusion of federal funds into the science 

fields until Reagan's admirustiation stopped it (Laws, 1999). 

Weingartner (1992) posits the "conversancy with natural science constitutes an 

enormously important goal of education" (p. 40). Liberal arts colleges attempt to 

inculcate scientific thought and reasoning in their students. Perasing college catalogs, 

one could read about majors in Neuroscience and Behavior, General Science, and 

concenfration in Medical Humanities. Department titles include Natural Sciences, which 

incorporates Biology, Chemistry, Physics, and Psychology, Interdisciplmary Sciences, 

and even Science in Society. 

Advantages small liberal arts institutions have over large research universities in 

the sciences include the smaller classes in which students get more individual attention, 

the emphasis on teaching over research, and laboratories taught by the professors 

themselves rather than graduate students. In addition, there are more research 

opportunities for students and often classes linking science to social issues (Laws, 1999). 

A diversity of options exists in departments and in majors. 

The Problem 

The evolution of traditional liberal arts colleges has occurred as the country's 

educational needs have evolved. As demands, many created by competition, placed on 

higher education change, a college's mission will likely change. Financial and market 

forces compel administiators, board members, and other leadership forces within an 

institiition to do more with less (Bonvillian & Murphy, 1996). Even though fraditional 

liberal arts colleges are small, they too are undergoing organizational change to meet 
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social and economic demands. Reexamination of organizational trends in business has 

led to adaptation of ideas for the educational arena (Keller, 1983). Infroduction of 

management stiategies are meant to enhance a college's position in the marketplace 

without affecting its identity based on fraditions and heritage. 

An argument that has raged for two centuries continues to fuel contioversy. The 

quandary is over what purpose a liberal arts institution should serve. Some would aver 

these colleges are to broadly educate the student, preparing him or her for life as a good 

citizen, able to make reasoned choices. Others strongly believe any college, even a 

liberal arts college, should vocationally train its students to enter the work force or 

provide pre-professional coursework enabling its students to pursue professional careers. 

Zammuto (1986) has stated that some types of institutions are susceptible to decline. He 

declares that liberal arts institutions (as well as teacher preparatory and schools of 

divinity) are one of these endangered types. They are more susceptible because their 

specialized programs cannot keep up with student demands of broad academic and 

professional programs offered by universities. 

As previously mentioned, Kushner's study (1999) has shown that business 

curriculum is a great advantage to enticing students and enabling small liberal arts 

colleges to survive. His study reiterates that a major or concentration is required by 

virtually all schools, large or small, university or liberal arts college. Furthermore, the 

curricular title may fit the Camegie definition of liberal arts, but be organized along 

professional lines (e.g., journalism can fall under English, finance can be found in 

Economics, etc.). 

It is not enough to consider the liberal arts only from terms used to identify 

majors. Rather, a closer examination of how the curriculum is organized and how this 

organization meets the goals and objectives of the institution must be conducted. Is the 

purpose of the curriculum to promote broader knowledge and general intellectual 

growth? Is it to provide specific professional preparation? A review of the literature 

revealed that, with the exception of Kushner's (1999) study, the tme purpose of other 

majors has not been empirically studied. 
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Purpose 

The purpose of this study is to describe the curricular offerings in a specific 

discipline: the life sciences. This description will focus on how life sciences are 

organized in the liberal arts context versus professional preparatory context. To 

accomplish this purpose, information will be gathered from life science departments of 

liberal arts colleges. Examination of the curricula will focus on determining whether the 

content is fraditional liberal arts or professional. 

Research Questions 

The research questions addressed by this study are: 

1. Are the statements/goals/objectives of liberal arts colleges reflected in their 

life science curricula? 

2. In what ways have liberal arts colleges organized their life sciences to 

accommodate in-depth study (e.g., the major)? 

3. What are the requirements for the major in national liberal arts colleges? 

a. What are the requirements for a traditional biology major? 

b. What are the requirements for a professional major? 

4. What are the requirements for the major in regional liberal arts colleges? 

a. What are the requirements for a tiaditional biology major? 

b. What are the requirements for a professional major? 

5. Are there similarities in the requirements for the major among national liberal 

arts colleges? 

6. Are there similarities in the requirements for the major among regional liberal 

arts colleges? 

7. Is there a difference between national and regional liberal arts colleges in life 

science majors? 

8. Is there a difference between the respective regions among life science majors 

in regional liberal arts colleges? 
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Need for the Study 

For the past three decades, college curriculum has undergone a season of change. 

Survival of the small liberal arts college has always been a concem. "In recent years, 

there has been relatively little published academic research and even less written in the 

popular literature on the history, evolution, and survival of small private liberal arts 

colleges" (Bonvillian & Murphy, 1996, p. 9). Colleges have veered from liberal arts to 

professional education in order to survive the shrinking student population (Breneman, 

1994). Gilbert (1995) confirms this, averring curricular changes have been dominated by 

vocational and professional training. During this, the information age, select liberal arts 

colleges will be able to sustain their tiaditional role, but they will need to link this role to 

real-world professions and fields (Rowley, Lujan, & Dolence, 1998). 

Those colleges that designate themselves "liberal arts" have a perceived 

advantage, according to Hersh (1997, p. 16): "residential, devoted instmction in a broad 

curriculum of the arts and sciences, designed as a place of growth and experimentation 

for the young.. .undergraduate education at its best." He derived his opiruon from a 

roundtable discussion by liberal arts college presidents and deans at the behest of the Pew 

Charitable Tmsts. This idea is an accepted one because to many people, selectivity is 

considered a gauge of institutional quahty (Braxton & Nordvall, 1985). Most schools 

holding tightly to their liberal arts tradition must continue to do so in order to compete 

with larger, more speciahzed institutions (Bonvillian & Murphy, 1996). However, 

colleges claiming to be liberal arts colleges may actually be organizing their life science 

majors to accommodate those pursuing professional careers. Since most liberal arts 

colleges are small, they are severely threatened by loss of students. Those liberal arts 

colleges which are not designated as elite must compensate by recmiting students mto 

arts and sciences while decreasing the actual liberal arts component of their mission 

(Gilbert, 1995). Is it an untmth, then, for a liberal arts institution to herald itself as liberal 

arts when, in actuality, it offers many programs in professional fields? Crimmel (1993) 

would argue that it is not only an untmth, but outright fraud for a liberal arts college to 

make that claim. 
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Because the liberal arts are so versatile, many liberal arts colleges twist the 

curriculum in a number of ways to evade endangering the college's liberal arts status. 

Many question the ethical aspect of this distortion. Lang (1999) supports this question 

and verifies his opinion that liberal arts colleges should stand strong in their original 

mission. He feels strongly that changing to a more vocationally oriented goal would be a 

cormption of purpose: " to do so could.. .be regarded as disavowing a moral 

responsibility and repudiating their traditional role in higher education" (pp. 142-3). In 

otiier, more blatant terms, is there "tmth in advertising?" Do liberal arts colleges trading 

on their reputations as stiong liberal arts colleges actually perform the role they purport 

as their mission? 

By clarifying what is meant by "liberal arts" and what it means in today's and 

tomorrow's world, these colleges can provide evidence they offer important skills for the 

workplace (Hersh, 1997). Many believe liberal arts are the right education for this time 

because they prepare students for a compethive job market (Bonvillian & Murphy, 1996; 

Leonard, 2000). By holding on to their historic mission, liberal arts colleges will 

continue to occupy a unique luche in American higher education. 

Definitions 

Discipline: a systematic way of organizing and studying phenomena (Stark & 

Lattuca, 1993); field of stiidy (Clark, 1987). 

Liberal Arts: historically, seven fields of study: logic, grammar, rhetoric, 

mathematics, geometry, music and astionomy. hmumerable subjects have been "spun 

off these seven fields, but there is no consensus of agreement regarding which, if any, 

fields should be elevated into the elite seven (Glyer & Weeks, 1998). Liberal arts 

stiesses development of the 'Vhole person"—intellectual, moral, emotional, social— 

rather than the development of career-oriented knowledge and skills (Diamond, 1998). 

Liberal Arts Colleges: typically small, predominantly private schools, most 

founded in the eighteenth or runeteenth century, primarily residential, generally focused 

on undergraduate education specializing in liberal arts subjects—fine arts, humanities, 
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natural sciences, social sciences-in a small class setting (Bonvillian & Murphy, 1996; 

Kushner, 1999). Liberal arts colleges fall into two categories: 

Baccalaureate I Liberal Arts Colleges: primarily undergraduate colleges 

emphasizing baccalaureate degree programs. They award 40 percent or more of their 

baccalaureate degrees in liberal arts fields and are restrictive in admissions (Camegie 

Foundation, 1994). 

Baccalaureate II Liberal Arts Colleges: primarily undergraduate colleges 

emphasizing baccalaureate degree programs. They award less than 40 percent of their 

baccalaureate degrees in liberal arts fields and are less selective in admissions (Camegie 

Foundation, 1994). 

Liberal Education: education rooted in the liberal arts extending into 

investigations questioning one's identity, purpose in life, role as a citizen, trath, 

goodness, beauty (Glyer & Weeks, 1998). 

Life Sciences: studies relative to living organisms, including their form, stmcture, 

function, growth and development, behavior and interaction with all living things (Mader, 

2000). 

Major: the pursuit of one subject in depth (Rudolph, 1990). 

Professional Education: provision of knowledge for the sake of occupation 

(Glyer & Weeks, 1998); teach technique and know-how rather than insight and judgment 

(Schneider, 1993 a). Two aspects addressed by this study can be divided into/jre-

professional for coursework in preparation for professional school, such as medical 

school, and terminal degree programs that offer complete preparation of a student for a 

career, such as teaching and medical technology. 

Assumptions 

Assumptions that underlie this study are: 

• liberal arts colleges can offer "majors" without endangering their liberal 

arts identity. 

• the organization of the life science major or professional preparatory 

program is in an identifiable format. 
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• USNWR produces valid rankings (see Chapter III). 

Delimitations 

In order to study only a sample of liberal arts colleges, this description is 

narrowed by 

1. including only 82 liberal arts institutions; 

2. including only private liberal arts institutions; 

3. using only material drawn from USNWR and college catalogs; 

4. coding only degree programs that have life science emphases. 

Limitations 

The most accessible and up-to-date information is provided by the USNWR 

rankings. Therefore, potential weaknesses of this study include that 

1. the publication of the rankings may not be consistent from one year to the 

next. 

2. the USNWR pages do not contain complete information of the same type on 

each college. 

3. the reporting methods may vary from institution to institution. Thus accuracy 

of information may be subjective because of those reporting institutional 

statistics. 

4. the descriptions of the course listings in each catalog are taken at face value, 

but may not be an accurate description of what some courses actually entail. 

Chapter Summary 

Liberal arts colleges are an American tiadition. There have been periods of 

upheaval and declining popularity, but they seem to rise from the ashes each time to 

remain strong. The curricula offered by these colleges may serve to broadly educate the 

mind or to prepare one to enter the professional workforce. Debate regarding the 

responsibility of these institutions continues to rage. Is it the function of a liberal arts 

college to simply enable a student to leam and become a better citizen? On the opposite 
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side are those who sanction the role of professional preparation by liberal arts colleges. 

This chapter intioduced research designed to examine this concem. 

The remainder of the dissertation includes four chapters. Chapter II is a review of 

the pertinent literature related to the evolution of the liberal arts college, how liberal arts 

colleges are used as an educational stiategy, how curriculum is used as an organizational 

sfrategy, and how life science curriculum is typically organized. Chapter III addresses 

the methodology utilized in the study. The data is analyzed in Chapter IV. Conclusions 

and recommendations for further research are presented in the final chapter. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Liberal Arts 

The liberal arts colleges of today only faintly resemble the first colleges in 

American history. Their evolution has been one of turmoil and upheaval, of controversy 

and change. To understand the importance of the American liberal arts college of today, 

one must delve into the changes that have occurred over the past 400 years. 

The university movement in Europe, particularly the University of Paris during 

the Renaissance, was a model for the English system of higher education. Oxford and 

Cambridge are the obvious results of this European phenomenon. At the end of the 

Renaissance era, however, both Oxford and Cambridge underwent dynamic changes 

forced by new manufacturing, mining, and tiansport industries characterizing the 

Industrial Revolution (Perkin, 1997). In fact, all European institutions began 

concenfrating on professional education (Bonvillian & Murphy, 1996). 

America's earliest institutions of higher education were pattemed after the mother 

countiy's (Clark, 1987), especially Cambridge (Gmber, 1997; Westineyer, 1997). 

Cambridge University was strongly Puritan, so when the Puritans of England moved to 

the colorues, they wanted their higher education institution to be as close to the 

Cambridge model as possible. Thus, Harvard College was estabhshed (Westineyer, 

1997). 

As more Europeans immigrated to North America, religious beliefs became more 

diverse. The foundling colonies had need to train ministers in each denomination, so the 

Colonial Period in America's history (1539-1789) saw the naissance of nine colleges, 

each serving a denominational need for clergy. Early curriculum, therefore, was heavily 

based in reading Scripture. Curriculum of the Colonial Period was an appropriate mix of 

the medieval arts and sciences and a continued interest in the study of literature and 

belles-letfres. There was a prescribed body of knowledge for all, and it was the liberal 

arts that had been handed down for centuries (Bmbacher & Willis, 1997a). 
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Bonvillian and Murphy (1996) quote Duryea's description of the role of the early 

college curriculum: "formed by the values, ideas, and practices of the Renaissance and 

Reformation.. .an education deemed proper for a gentlemen [sic] and.. .a knowledge of 

the classical literature as advocated by the humanists" (p. 19). Latin and Greek were 

requisites of a leamed gentlemen and scholar. Latin was the language of the law, of the 

church, and of medicine. Greek was the language in which Aristotle taught his three 

philosophies: natural, moral, and mental. The languages were the tools used to study 

Aristotle's three philosophies and the liberal arts portion of the curriculum (Rudolph, 

1990). Educators often likened the mind to a muscle that could be strengthened through 

exercise. The element used for this exercise was the classical languages. Memorization 

was excellent tiaining for the mind (Mayhew, I960). 

The liberal arts college became the mainstay of American higher education for the 

next 300 years (Pfiiister, 1984b). Its role was "conserving the existing knowledge" rather 

than searching for new (Bmbacher & Wilhs, 1997a, p. 23). Gmber (1997) asserts the 

American liberal arts college was a sectarian institution used to perpetuate a class of 

educated gentlemen. With the rigidly prescribed curriculum, its tone of moral piety, and 

its elite student body, the college was set apart from the world around it. This only 

reinforced the lack of articulation between school and career (Gmber, 1997). 

The Yale Report of 1828 was the most influential document in American higher 

education in the first half of the nineteenth century, h was written as a scathing response 

to critics of the classical curriculum that had been a part of American higher education 

history for 200 years. Its most famous sentence is "The two great points to be gained in 

intellectiial culture, are the discipline and the furniture of the mind; expanding its powers, 

and storing it with knowledge" (Haworth & Conrad, 1995, p. 73). The report ftulher 

avowed the first portion, the discipline, was the more important of the two. Discipline 

was best achieved, believed the authors of the report, by 

fixing the attention, directing the train of thought, analyzing a subject proposed 
for investigation; following, with accurate discrimination, the course of argument; 
balancing nicely the evidence presented to the judgment; awakening, elevating, 
and confrolling the imagination; arranging, with skill, the tieasures which memory 
gathers; rousing and guiding the powers of genius. (Haworth & Conrad, 1995, 
pp. 73-74) 
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This report put to rest any efforts at introducing an elective system for many years. 

America's colleges were, therefore, "unapologetically Christian, distinctively English and 

decidedly classical" (Sheridan, 1998, p. 26). 

Small liberal arts colleges multiplied toward the end of the nineteenth century. 

Astin and Lee (1972) outiine three influences of the 212 small liberal arts colleges 

established during the last half of that century. First, virtiially every religious sect wanted 

an institution of higher education to train the children of its members. Second, after the 

Civil War, the newly freed slaves had an interest in becoming college educated. Third, 

because of the industiial revolution, there was a greater demand for trained workers, and 

techiucal schools could provide that tiaining. Seventy percent of college students 

attended such colleges at the end of the century (Hersh, 1997). 

hoiucally, however, the end of the nineteenth century saw other sweeping 

changes in American higher education, the only tmly "academic revolution" that has 

occurred in the United States (Veysey, 1995). There is little controversy over who was 

the driving force for these changes: Charles Eliot, president of Harvard (Blake, 1963; 

Bok, 1986; Rudolph, 1990; Camochan, 1993; Veysey, 1995; Urban & Wagoner, 1996; 

Bmbacher & Wilhs, 1997a; Gmber, 1997; Wagoner, 1997; Ryan, 1998; Geiger, 1999; 

Wilson, 1999). Most of the stmcture of colleges and universities of today are the result 

of reforms that were launched along with development of the elective system: numbered 

courses; units of credit; the lecture, recitation, and seminar modes of instmction; 

departmental organization of leaming; and the chain of command in administiation 

(Veysey, 1995). Rudolph (1990) adds to this list concenfration and distribution and 

majors and minors. These changes seemed to answer the criticism that education was not 

practical. By choosing one's course of work, especially within a department or 

discipline, then education could be made to look very practical and applicable. 

Paralleling what was occurring in European universities during this same time 

period, American higher education began to embrace science as an important part of the 

curriculum. This led, in Rudolph's (1990) description, to change in function: 

Inevitably the American college would face up to the self-made man on 
his ovra terms and in the process discover a new purpose. In the end, it became 
necessary to argue and possible to prove, on the basis of selected individuals, that 
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going to college was a way of making more money than if you did not. In the 
very early years such an idea had not been an expressed purpose of the colleges. 
But the time came when graduates discovered that a college education as social 
investment was now of less importance than a college education as a personal 
investment, (p. 65) 

Prosperity at the turn of the century was only one reason higher education was 

enjoying unprecedented growth. The American public was becoming more committed to 

the expansion of higher education. Middle-class Americans were becoming enamored 

with the concept of being members of professions (Glyer & Weeks, 1998). The public 

also believed the nation's welfare depended on educated citizens. Therefore, colleges 

were expected to provide more utilitarian programs to meet and advance the agricultural, 

industrial, and cultural needs of the counfry (Bonvillian & Murphy, 1996). Yale itself 

began offering majors in medicine, law, theology, art, and music (Rudolph, 1990). 

These changes also altered how liberal arts were perceived. In fact, liberal arts as 

the curriculum was virtually quelled. For a time, the pendulum swomg ahnost completely 

toward the professional trairung side (Leslie, 1997). The liberal arts college was faced 

with a new threat: a call for tiaining of students to fill specific industrial needs spurred 

by rapidly developing technology (Astin & Lee, 1972). Many vocationally oriented 

schools were established during the late nineteenth century. At first, tiiese mostly private, 

church-affiliated colleges were not concemed with the upstart training schools. Liberal 

arts colleges feh confident in their role of educating the whole person. However, as 

vocational schools enjoyed success, they added humanities and social sciences to their 

curricula, increasing their numbers of students at the expense of the private colleges. Not 

only did vocational schools rob liberal arts colleges of some of tiieir clientele, the 

students in liberal arts colleges demanded their schools offer professional degrees as a 

baccalaureate option (Astin & Lee, 1972). 

Reformers in the early twentieth century, however, called for a retum to the 

liberal arts. Educator-philosophers such as Robert Hutchins and Alexander Meiklejohn 

refuted the need for vocational tiaining in the college setting and wanted to see an 

emphasis on courses reflecting more "universal, organically detemiined 'life needs'" 

(Veysey, 1995, p. 85). When the dust settled, what could be observed in American 
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higher education was a delineation of roles. Universities took on the responsibility for 

specialized training and graduate work. It was the job of liberal arts colleges to provide 

intellectual discipline, which was needed to progress into the intellectual freedom of 

university work. Liberal arts colleges were to be gatekeepers into universities by 

providing moral and intellectual preparation that would lead to higher work (Leslie, 

1997). 

After World War I and before World War II, the gulf separating universities and 

liberal arts colleges widened. More students flooded university campuses, so the smaller 

liberal arts colleges touted their small size as giving a sense of community and as a means 

of educating and developing the mind, body, and spirit. Furthermore, teachers in liberal 

arts colleges were not sucked into research so could give all their attention to the 

classroom (Hawkins, 1999). 

Veterans of World War II greatly increased the ranks of those attending college. 

Not only did universities benefit from an influx of retuming soldiers, but smaller liberal 

arts colleges did as well. Even after the number of veterans began decreasing, the 

number of tiaditional-aged students increased. There was a new attitude about who 

should go to college inspired by the repulsion of Nazi racism. The Zook Commission's 

report declared that education should no longer be for the ehte (Freeland, 1997). A more 

diverse student body evolved. Curriculum reform centered on occupational needs, 

stiessing vocational subjects or "life skills" (Urban &, Wagoner, 1996). However, the 

liberal arts refrain remained the same: liberal education prepared one for living, but not 

making a living (Hawkins, 1999). A nationwide survey of liberal arts faculty found "they 

equated liberal arts education to a major in the liberal arts and viewed as liberal any 

discipline which offers a student an opportunity to prove his intellectual ability by 

becoming competent in a narrow discipline" (Oakley, 1992, p. 62). 

The 1970s saw a diminishing number of colleges serving a tiiily liberal arts 

function that began after World War E. Each American college was designed to provide 

for a particular constituency and they were fairly isolated from one another. Because of 

the distance, each was under the contiol of local boards of contiol. Most were too far 

apart geographically to combine and share resources or form consortia. Zammuto (1986) 
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reported the number of colleges specializing in the liberal arts decreased nationwide by 

about 40% between 1972 and 1981. This decline was not only the closing of the doors of 

institutions, but some merging of liberal arts schools, and the move away from emphasis 

on specialized liberal arts programs by other colleges (Hawkins, 1999). 

Other problems that beset liberal arts colleges included the age-old problem of 

practicality of the curriculum. The value of the curriculum was perceived to lie in hs 

usefulness as vocational tiaining. Small liberal arts schools were also most stiongly 

affected by financial woes due to fewer students enrolling in college during this time. 

Being tuition-driven, competition from other schools made them very vulnerable. As 

they looked for ways to add vocational programs, at the same time, liberal arts schools 

were fearftil of diminishing their strong points (More than Survival 1975). Liberal arts 

colleges had begun offering a combination of basic education and specialized education 

that continued to expand so that by the 1970s, over 650 degrees were identified (Pfiiister, 

1984b). 

Zammuto (1986) reports liberal arts schools of the 70s changed in two basic ways. 

First, liberal arts colleges began offering more vocational options. Second, institutions 

became much more sensitive to serving a nontiaditional student influx. The observable 

results of these changes were that (1) institutions retained their identity as liberal arts 

institutions for the full-tune fraditional student, and (2) institutions changed their 

educational purpose to emphasize vocational and professional programs to serve part-

time, nontiaditional students. Those institutions that fit neither perspective were either 

professionally oriented or institutions that were limited multipurpose. There is agreement 

among educators, however, that liberal arts colleges were endangered (Pfinister, 1984a; 

Zammuto, 1984; Gilbert, 1985; Breneman, 1994; BonviUian & Murphy, 1996). 

Therefore in the 1980s liberal arts colleges commanded less respect as viable 

higher education institutions. Even so, many refused to offer what they called 

preprofessional or other "prevocational" courses, even for teacher training (Snedden, 

1999). Winter, McClelland, and Stewart (1981) report liberal arts education of the 80s 

resulted in these competencies: (I) an increase in students' abilities for mature 

adaptation to the environment when meeting new experiences; (2) an increase in 
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stiidents' critical thinking and conceptual skills as they encountered fresh situations; (3) 

an increase in students' freedom of thoughts and actions by freeing them from traditional 

behavior and thought; and (4) an increase in stiidents' motivation for leading others by 

empowering them with a feeling of "speciahiess." 

Other liberal arts colleges realized the danger of not making professional fields an 

option for potential students (Pfiiister, 1984a). The economic condition of the country at 

that time made it ahnost necessary for students to fiirther their education beyond the 

secondary school. Not only this, but the student pool was shrinking, making every 

potential student a valuable pursuit (Zammuto, 1984). 

Contioversy persists over the proportion of curriculum that should be dedicated to 

general education, the major, and electives because most liberal arts colleges want to 

retain that identity. However, they also must adapt to the expectations of today's student 

in order to remain viable. Lang (1999) concurs, stating that liberal arts colleges have a 

difficult task in retaining their liberal arts identity when students are clamoring for an 

education that offers "attiactive vocational substance" (p. 137). Increasingly, more 

tiaditional liberal arts institutions are modifying curricula toward specialization and 

professional preparation (Gilbert, 1995). 

Rather than calling the movement vocational trairung, Botstein (1983) says his 

contemporaries would prefer the terminology "career education." Career education is 

neither vocational nor liberal education but attempts to use a student's formal education 

to achieve five goals. The student should (I) become more aware of him/herself in the 

context of a career; (2) search for possible career options; (3) choose personal career 

goals; (4) prepare for a career; and (5) be responsive to the need for retiaining or 

renewing of career skills as one's job changes. These goals are met by practical, hands-

on experiences with a reorganization of curriculum to use school resources and teacher 

tiaining. 

Professional Training and the Liberal Arts College 

Through the Medieval period, an education in the liberal arts was sufficient 

preparation for men to pursue careers in business, law, and education, and was considered 
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the mark of a well-rounded gentleman. Liberal arts, then, became a standard for higher 

education. It was during the Renaissance that the trivium and quadrivium prescribed 

particular courses in the study of arts. The trivium, or the verbal arts, humane letters, 

literary arts, and the arts of eloquence, were considered more important. The trivium, 

broadly defined, included grammar, rhetoric, and dialectic. These were exemplified as 

linguistics, critical thinking, and persuasive communication, the arts of composing, 

delivering, and analyzing written and oral communication, or even reading, writing and 

thinking. The quadrivium—arithmetic, music, geometry, and astronomy—was 

considered less practical and more fiivolous. These studies incorporated the study of 

things, of quantities, of abstractions, and symbolic representations of things such as 

numbers (Glyer & Weeks, 1998). It was also during this duration that faculties of arts 

became established in universities. At this point, the arts degree was important on its 

ovm strength, but also was necessary to men desirous of pursuing professional degrees in 

medicine, theology, or law (Perkin, 1997). 

In the Middle Ages, English students retuming from universities in France wanted 

colleges emulating those of the continent. Oxford, then Cambridge, arose as a result of 

this desire. Most influential to the development of liberal arts was these colleges' revival 

of Greek and Latin literary classics in the original languages (Perkin, 1997). French 

UTUversities of the time began concentiating on law, but other European universities still 

promoted the studium generale (Perkin, 1997). The resuhant college-universities of the 

Middle Ages became the model for the earliest Colonial institutions of higher education 

(Oakley, 1995). 

Another quality of early American colleges was their tight connections with 

religion. From Harvard on through the 20̂ *' century, hundreds of liberal arts colleges 

were established by numerous denominations. The locations m which these small 

colleges were built claimed "civilization" thus inspiring regional loyalty. Their role was 

to inculcate the liberal arts. The most important course was moral philosophy so that 

graduates could leave school with a Christian worldview. The colleges attempted to 

distance themselves from specialized studies by offering instead what they considered the 

best that had been written and said (Hawkins, 1999). 
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The subject major is only about 100 years old. It could not come about before the 

elective system and disciplinary departments. The addition of electives produced an 

explosion of options in curricula (Bmbacher & Wilhs, 1997a). One should bear in mind, 

however, the major (or concentration) only refers to an institutional practice, not an 

educational outcome (Weingartner, 1992). 

The nineteenth century saw sporadic, sometimes successftil attempts at 

professional education (Rudolph, 1990). Benjamin Franklin and Thomas Jefferson were 

champions of the move before it became popular or accepted (Veysey, 1965). The 

development of the university system in America also occurred during the same century. 

The imiversity system provided a means by which education was made available to the 

masses, not just the elite students associated with liberal arts colleges (Bmbacher & 

Willis, 1997a). Perhaps the most important stimulus toward vocational tiaining was the 

emerging land-grant movement. In order to remain competitive and viable, universities 

also had to offer professional curricula. The universities sought to obscure the 

boundaries between vocational and professional tiaining, which only increased the 

difficulty small liberal arts colleges had in competing with the larger institutions 

(Rudolph, 1990). 

However, Stetar (1997) asserts that the classicists were against the idea of 

producing merchants, lawyers, farmers, or doctors as these fields were too narrow and too 

hmited as a goal of higher education. Rather, the classicists wanted to "develop broadly 

cultured, symmetrical men" (p. 251). Vocationalism threatened the idea of higher 

education by turning colleges into "workshops, and leaming into technical training" (p. 

251). Furthermore, Stetar (1997) argues that proponents of mental discipline expected 

development of character and strengthening of Christian values. 

Colleges were to be institutes of liberal (arts) education and universities were to 

provide professional tiaining and graduate school. Thomas Hill, as quoted by Veysey 

(1965) felt that "colleges must.. .carefully segregate liberal education from the taint of 

vocationalism" (p. 8). At this time, few professionals even attended college before they 

undertook professional training. But it was the professions themselves demanding more 

thorough preparation of students that changed the way professionals were frained. These 
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changes were initiated and propelled by three forces: state examining authorities, 

associations formed from practitioners, and associations of professional schools 

(Bmbacher & Willis, 1997a). Conflict over training was especially keen in medicine 

(Leslie, 1997). 

World War I provided a huge impetus for continuing change within American 

higher education. Earlier, Eliot had been a vocal proponent of the elective system as a 

way of making education practical (Veysey, 1995). After the war, one of the first 

reforms was the intioduction of business as a valid discipline of study. As a way of 

remaining competitive, small liberal arts colleges added business courses into their 

curricula. To attest to the significance of the curricular move, Antioch College's 

enrolhnent jumped from 75 students in 1920 to over 700 just six years later, after adding 

a work-study business program (Bonvillian & Murphy, 1996). 

Stark and Lattuca (1993) name five components composing each discipline: 

the substantive component (assumptions, variables, concepts, principles, and 
relationships); the linguistic component (the symbolism through which elements 
are identified and relationships defined and explored); the syntactical component 
(the searching and organizing process around which the discipline develops); the 
value component (commitments about what is worth study and how it should be 
studied); and the conjunctive component (the relation to other disciplines), (p. 73) 

Review of curricula is an ongoing process. Institutional mission, not faculty 

interest, is the driving force behind the review. Neusner and Neusner (2000) believe that 

intellectual specialization (disciplinary study) is the foundation of all of higher 

education's shortcomings. Critics object to American curricula as diffiise and aimless, 

robbing a college of its sense of community. Furthermore, professors teach too little and 

with little passion for education. Rather, departmentalism and disciplinary loyalties 

prevent a college from having shared goals, values, and meaning. 

But Whitehead, as quoted by Houston (1996) espouses that technical (e.g., 

vocational) and liberal education are not antithetical. He believes technical education is 

inadequate without liberal education and liberal education is worthless without a 

technical component. Glyer and Weeks (1998) further promote the idea that integration 
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of liberal studies and professional education is mandatory to prepare the future's 

practitioners. 

This new century will see greater demands placed on the ability to solve 

problems, to think critically, and to be able to reason as the envirorunent continually 

changes. If the role of liberal arts education includes development of the whole person, 

then there must be a combination of liberal arts and professional training to produce 

effective citizens (Mohrman, 1994). Glyer and Weeks (1998) argue that current 

professional studies programs promote responsible living and quality of life, directed 

toward a life of service to society. This is not solely the ftmction of liberal arts colleges. 

They further affirm professional education is incomplete without imparting stiategies to 

students for satisfactory lives, working with integrity, responsibility, and compassion. 

Conversely, a liberal arts education is imperfect without preparation of students to thrive 

in the professional arena. They continue to support the merger between liberal arts and 

professional education by maintaining that the professions strengthen the liberal arts by 

intioducing "real world" experiences into the classroom. One example is the move that 

has been made by many states, including Texas, to train teachers in a subject field, not in 

education. Another example: the American Association of Medical Colleges is 

encouraging applicants to have a broad academic background rather than an overly 

focused science major (Mohrman, 1994). 

Even though choosing a major is something virtually every student does today, 

there is still contioversy over how meaningful majors actually are. Schneider and 

Shoenberg (1999) scathingly blast concentiating in one area: 

.. .even as scholarship reconfigures knowledge in increasingly intersecting and 
polycentric designs, students in arts and sciences fields are still socialized not 
only into the rhetoric of 'the discipline' but also into the operational assumption 
that they have no need or responsibility to mtegrate their leaming across muhiples 
domains of inquiry and practice, (p. 30) 

Burton Clark (1984) says, "Disciplines, after all, are only different ways of looking at the 

same reality" (p. 48). However, the major-subject system has been the most continuous 

featiire of today's curricula (Veysey, 1995). 
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Nonetiieless, consideration must be given to the idea that the major dominates 

undergraduate education and by wielding the single most intellectual influence coerces 

ideological domination (Weingartner, 1992). Schnieder and Shoenberg (1999) reinforce 

this idea, arguing that the high number of students choosing professional majors do not 

have cormection with larger societal, cultural, historical, or ethical questions. Regarding 

the importance given the major, Schneider (1993a) quotes the Association of American 

Colleges: 

The undergraduate major.. .everywhere dominates, but the nature and degree of 
that concentration varies widely and irrationally from college to college. Indeed, 
the major in most colleges is little more than a gathering of courses taken in one 
department, lacking stmcture and depth, as is often the case in the humanities and 
social sciences, or emphasizing content to the neglect of the essential style of 
inquiry on which the content is based, as is too frequently tme in the natural and 
physical sciences. The absence of a rationale for the major becomes 
tiansparent.. .where the essential message embedded in all the [catalogue] prose 
is: pick eight of the following, (p. 46) 

Nevertheless, most educators would agree something like a major is needed in the 

modem academy. 

Majors, with their inherent stmctured introduction to a specific field, are needed 

but are not sufficient to the kind of liberal leaming many feel the academic world should 

offer (Schneider, 1993a). Neusner and Neusner (2000) suggest the major be made the 

primary path to a liberal education. This would resuh in at least three changes. First, if 

the major is at the center of liberal education, then established categories of general and 

specialized leaming in college study will occur. Second, if the major is the focus, then 

the center of curricular and educational change is the department rather than the college. 

Third, the halhnark of a liberal education is "less the study of many subjects than an 

attitude about leanung, a resourcefuhiess grounded in awareness of where knowledge 

comes from and how it is made" (p. 189). Schneider and Shoenberg (1999) suggest that 

goals for leaming within the major should incorporate the development of general and 

integrative understandings with those of discipline-specific perspectives and skills. Ways 

this is being exemplified in today's colleges include programs using writing-across-the-
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curriculum, oral communication skills, quantitative reasoning, and second-language 

tiaining (Schneider& Shoenberg 1999). 

Liberal arts are being elevated in the curriculum, even in professional programs 

(Gaff, 1995). Gaff (1995) fiirther states two reports—the Holmes Group and the 

Camegie Forum on Education and the Economy, both released in 1986—suggested 

particular programs forsake the undergraduate major and require instead a baccalaureate 

degree in liberal arts, then ask their students to pursue pedagogical tiaining. Gaff 

additionally cites a report from the American Association for the Advancement of 

Science (1990) entitled The Liberal Art of Science that recommended half the curriculum 

in both two-year and four-year institutions be devoted to liberal arts (of course, they also 

thought it be necessary that one-fourth of these courses be in the natural sciences). 

Increasing the pressure to retum to a liberal arts emphasis have been two leading 

conservative educators, Allan Bloom and E. D. Hirsch. They both have strongly 

advocated a retum to liberal arts to the exclusion of vocational tiaining. Bloom (1987) 

supports rebuilding the "great books" curriculum as he averred colleges do not have 

enough to teach their students to justify keeping them for four years. Too many courses 

are part of specialties rather than general cultivation. Increasing knowledge and 

specialization have emptied the college years of value. Preprofessional students, such as 

premed students are "tourists in the liberal arts" (p. 370) and the students' stiong desire to 

get into professional schools is so obsessive it "tethers their minds" (p. 370). Hirsch 

believes there is a body of information needed by all Americans to function effectively in 

society. It should be the role of educators and philosophers to define what that body 

should be (Eaton, 1995). 

Vest (1994) says the problem with specialization is it leads to fragmentation of 

knowledge. Science especially has been reductionist in nature and has increasingly 

become more narrow. There are disciplines and subdisciplines and specialties. This only 

separates the field from other fields and uhimately leads to an "mtellectual tower of 

Babel" (p. 15). Fragmentation makes h difficuh to more precisely define "liberal arts" 

(Mark, 1994). Additionally, students often want to finish their general education 

requirements as quickly as possible and then delve into a major that sounds like the job 
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they plan to pursue: accounting, prelaw, medicine, dentistry (Maimon, 1993). This only 

fiirther divides educational components rather than integrating the liberal arts and major, 

stiengthening the argument that specialization is fragmenting education (Green, 1993). 

Specialized knowledge limits expertise for a student because the curriculum is too 

narrow. Because of the narrow curriculum, diversity is subverted and the number of 

altemate ways of knowing is too few (Neusner & Neusner, 2000). Perry (1957) agrees: 

Specialized knowledge is comparatively illiberal because it limits the 
movement of the mind, and excludes the altemative interpretations of any subject 
or situation which might be made in the light of a broader context. It also 
habituates the mind to some specific technique, and so unfits it for dealing with 
more than one subject matter... (p. 28) 

The American Liberal Arts College in the 21^' Century 

What keeps liberal education in America vibrant are the qualities that set liberal 

arts colleges apart. As was previously mentioned, one of these facets is the small size of 

most liberal arts colleges. The Council of Independent Colleges (CIC), which supports 

the initiatives of small private institutions in the Uruted States says, as quoted by 

Bonvillian and Murphy (1996): 

A common myth suggests that small colleges—supposedly lacking 
economies of scale—are by definition less efficient than larger institutions. This 
is false. In a detailed economic analysis of institutions enrolling fewer than 1000 
students, an American Council on Education study failed to find data to support 
this conclusion: 'The decision of the most appropriate size for a liberal arts 
college should not be made on economic or financial grounds.' (pp. 32-33) 

Its small size can also provide a competitive advantage. The CIC fiirther asserts: 

Small colleges, unencumbered by bureaucracy and having fewer 
administiative obstacles, can readily adapt to change. People can exchange 
information quickly and decisions can be made swiftly. Innovations can be 
implemented rapidly. In this environment, a single individual—an imaginative 
president, for example—can wield significant influence over an institution. It is 
far more difficuh to alter the course of larger institiitions. Presidents of small 
colleges are like sailors of a single ship, tacking this way and that, catching the 
winds of opportunity, trying to round the buoy first—and safely. At small 
institutions, leadership has a real chance to fimction. (Bonvillian & Murphy, 
1996, p. 33) 
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Small student population may enhance other distinct qualities of the institution. 

Coined "institutional saga" by Burton Clark (1984), the combination of history, tradition, 

values, and ideology of community combine to uniquely flavor the institution and small 

liberal arts colleges may demonstrate this concept more than other types of colleges. 

This special culture is cultivated and preserved in part because of the small number of 

faculty and students (Townsend, Newell, & Wiese, 1992). 

An important component of this culture is faculty. Because of the emphasis of 

teaching over research, faculties can concentrate on their students, enhancing the sense of 

community (Bonvillian & Murphy, 1996). Small student-faculty ratios are an additional 

important cormection between small size and importance of faculty (Breneman, 1994). 

Private liberal arts colleges also are autonomously controlled. Breneman (1994) quotes 

Astin on the value of private over public control: 

Attending a private institution greatly increases the student's chances of 
interacting with faculty, participating in campus government, becommg familiar 
with instmctors in the major field, and being verbally aggressive in classes. 
Students at private colleges are also more satisfied with classroom instmction, 
faculty-student contacts, closeness to faculty, and the institution's reputation. 
Students at pubhc colleges are somewhat more satisfied with the administration, 
variety of the curriculum, and emphasis on social life. Most of these effects on 
satisfaction are attiibutable to the smaller size of private colleges, (p. 6) 

Another compelling feature of small liberal arts colleges is their selectivity and 

their residential life (Breneman, 1994). Some of the most selective colleges in the 

countiy are private, liberal arts colleges. Most also have a high percentage of then 

students in residence on campus. Even so, these students are not all members of the 

wealthy majority population. There is similarity in proportion of minorities each enrolls 

and private colleges enroll approximately twice as many students from families with a 

relatively low annual income (Breneman, 1994). 

Liberal arts colleges face tiie same social forces any otiier college in America 

does: "new and challenging frontiers of knowledge and communications, dramatic new 

leaming tools, maintenance and obsolescence, global considerations, increasingly diverse 

constitiiencies and thefr growing service demands" (Lang, 1999, pp. 138-139). Does this 

specifically imply offering professional preparation or professional training along with 
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liberal arts? In a survey by Hersh (1997) in which he asked respondents to rate 

importance of kinds of knowledge, he found that 40% of respondents placed "leaming for 

leaming's sake" as the lowest of four categories of importance of education (following 

"career skills," "personal values," and "life skills"). The survey also revealed that a 

majority of respondents believe the reason to attend college is to prepare for a prosperous 

career. Respondents to the survey also felt liberal arts colleges should teach skills for the 

workplace. 

Schneider and Green (1993) propose that a majority of college students in the 

United States choose preprofessional and professional majors over arts and science 

(liberal arts) majors. Many small private liberal arts colleges will survive due to 

dedicated alumni and parents of students who value the benefits of traditional liberal arts 

education. Some believe that the demand for liberal arts education will decline as 

information age leamers try to find altemate ways to gain their education and realize 

these institutions do not offer the fields of interest these students want (Rowley, Lujan, & 

Dolence, 1998). Indeed, Kerr (1994) calls for educational systems outside universities to 

adapt to the new technologies and higher skills demanded by them. 

Life Science Majors 

h was in the mid 1890s that Johns Hopkins Medical School, Harvard Divinity 

School, and Harvard Law School were the fnst institutions to requhe a baccalaureate 

degree before admission. Not surprisingly, most conflict over tiaming was in medicine. 

By this time, proprietary schools had virtually captured all of the market from 

apprenticing. Colleges were competing directly with medical schools for the same 

students. Colleges began to offer some preparatory courses that quahfied students for 

advanced standing in many medical schools (Leslie, 1997). 

In 1910, the president of the Camegie Foundation hhed Abraham Flexner to look 

into the problems of medical education, even though Flexner knew very little about 

medical education. Flexner was a schoohnaster who had studied in Germany, but knew 

he did not want to teach in an American college. While in Germany, he wrote a book 

entitled Thp American College that was highly critical of American higher education. 
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After intensive study of American medical education and numerous interviews, he made 

his report outlining criticisms and reforms he felt necessary to correct the wrongs. "If the 

sick are to reap the ftill benefit of recent progress in medicine, a more uniformly arduous 

and expensive medical education is demanded" (Lagemann, 1997, p. 398). His ideal 

medical college was to consist of two years of college science with laboratory in the basic 

medical sciences and two years of advanced hospital-based training in clinical practice. 

Thus, preprofessional health programs were bom. Medical schools looked more 

favorably on students who had pursued a premedical curriculum of chosen courses in 

science, such as chemistry and biology (Bmbacher & Rudy, 1997b). 

Of the three areas within liberal arts—^natural sciences, humanities, and social 

sciences—college graduates are least familiar with the natural sciences, says Weingartner 

(1992). Furthermore, he reports, there is strong agreement among educators that natural 

science is quite important. It is the most elaborate and successftil intellectual product of 

the past 500 years, with tiemendous strides being made in the last century. While interest 

in majoring in the humanities, the fine and performing arts and social sciences has 

declined over the past few decades, interest in majoring in biological or physical sciences 

has at least remained stable. Also there has been a surge of interest in the health 

professions (Dey & Hurtado, 1999). 

The most current tiend in undergraduate science reform began in 1987. The 

"Neal Report" issued by the National Science Board sought to make programmatic 

changes necessary to achieve excellence in science education (Laws, 1999). Many liberal 

arts colleges use research courses as capstone courses and are able to send many of their 

students to graduate school and many are leaders in curricular reform (Laws, 1999). 

Weingartner (1992) reminds his readers of the acceleration of sciences' technical and 

specialization aspects. Just the term "science" suggests all types of permutations: 

astronomy, biochemistiy, biology (or cell biology, evolutionary biology, microbiology, 

molecular biology), psychobiology (the physiological branch of psychology), chemistry, 

geology and physics. 

Stark and Lattuca (1993) cite Kuhn's theory that different disciplines rest on 

different cognitive frameworks. Tests of this theory showed science faculty are in more 
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agreement in what constitutes course content that are social science faculty. This 

agreement should lead to specific strategies for increasing curricular coherence, but what 

occurs in the life sciences is that sequences of courses are reflections of the faculty's 

interest and tiaining. Students, on the other hand, can be at a disadvantage because 

students come in with different backgrounds, abilities, and interests. 

Perhaps more than in any other area, there is.. .a disparity between the 
natural propensities.. .of the faculty and the educational needs of undergraduates. 
The challenge of faced by undergraduate institutions is that of finding ways to 
assist and support its science faculty to carry out this mission. That charge is as 
difficult as it is important. (Weingartner, 1992, p. 41) 

Vest (1994) says it is time to seriously consider the sciences and technology as an 

important component of liberal education and address the symbiosis between social 

scientists and humanists and sciences. Davis (1995) argues there is actually no gulf 

between science and liberal arts. Mohrman (1994) advises that liberal arts and 

professional tiaining are both necessary since most college students will end their formal 

education with their baccalaureate degree. Liberal arts education, then, in today's 

educational arena, is often considered the enhancement of the whole person—intellectual, 

moral, emotional, social—through studies in the humanities, social and natural sciences, 

and mathematics (Diamond, 1998). 

Chapter Summary 

"When one considers the various institutions of American society, the private 

liberal arts college stands out as one of its great success stories" (Breneman, 1993, p. 86). 

The tenacity with which it has hung on tells of its importance in American educational 

culture. In sphe of being an embattled institution, it retains the characteristics that have 

set it apart for ahnost 500 years. Even so, many institutions have added to or modified 

their liberal arts curricula for professional preparation. Life science majors often plan to 

go into health fields or related careers after graduation. Because of perceived incongmity 

between liberal arts and professional preparation (Hersh, 1997), liberal arts colleges must 

promote their dual roles in order to survive. 
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CHAPTER HI 

METHODOLOGY 

To gain an understanding of the research on the life science curriculum in liberal 

arts colleges, an ERIC database search was completed for the years 1960 to 2000. The 

search revealed 5837 articles conceming the liberal arts and 7514 on liberal education. 

Liberal arts colleges have not been addressed as frequently, with 4314 listings in the 

ERIC database. Only 14 of the liberal arts college listings appeared to link the life 

sciences to baccalaureate liberal arts colleges. There is a wide range in the topics of these 

14 documents, from premedical education to a course in sea appreciation. None of the 

articles reviewed addressed any conflict between a dichotomy of professional and liberal 

arts offerings in the hfe sciences curricula of liberal arts colleges. 

In his study of business education in liberal arts colleges, Kushner (1999) adheres 

to the premise that colleges are deliberate in how they present their curriculum to 

students. Students, in turn, often make their college choices based on which institution 

appears best to serve their career needs. Examples of career orientation in the life 

sciences include programs or majors such as premedicine, biology education, and 

medical technology and physical therapy. If career preparation is important to the 

student, institutions that arrange the curriculum toward careers will appear more 

attiactive than will a college or university with only tiaditional biology majors. 

In this study, the life science curricula at 82 liberal arts colleges were examined. 

These institutions were included in the 2000 edition of "America's Best Colleges" 

(USNWR, 1999). USNWR rankings are based on two foundations: statistically valid 

quantitative measurements of academic quality and impartial views of what the staff of 

USNWR considers important in higher education. These measurements usually come 

from the institution itself, but are ascertained for accuracy by USNWR. The three steps 

used in ranking are: (I) separation of colleges according to mission and region; (2) 

assimilation of data from each college incorporating up to 16 indicators of academic 

quality with each factor assigned a weight (Appendix A); and (3) ranking of colleges in 

each category against their peers calculated from their composite weighted scores. The 
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top school is assigned a score of 100 and other schools' weighted scores are calculated as 

a proportion of that top score. The schools are enumerated into the top 40 for national 

liberal arts colleges and the top 30 for each region of liberal arts colleges; the remainder 

are grouped into tiers. The categories to which colleges are assigned are similar to the 

Camegie Foundation Advancement of Teaching system (Graham & Morse, 2000) 

(Appendices B and C). 

Ranking of colleges and universities is not a new concept. Of the several 

rankings that have appeared in the last 20 years, USNWR is the most pubhc. USNWR 

began its ranking of colleges in 1983 (Stuart, 1995). One of the common complaints 

lodged against USNWR is the great weight they place on academic quality, when 

academic quality is a hard concept to define (Kamens, 1974). However, those responding 

for their institutions to USNWR know the strengths and weaknesses of other institutions. 

Additionally, USNWR is open to experts and officials of higher education who may 

make suggestions regarding changing the methodology. While changing the 

methodology may create a question about volatility in the rankings, changes in the 

educational system mandate changes in the ranking methodology (Morse & Gilbert, 

1995). 

Statistical integrity in the USNWR ranking is maintained through a multistep 

system to ensure the tmthftihiess of the data. First, the statistical questionnaire submitted 

to the officials of each school undergoes rigorous annual review. Second, USNWR 

employs information provided by the Integrated Postsecondary Education Data System 

(IPEDS), which provides standard definitions. Third, the database flags information that 

appears to be inconsistent or incorrect. Fourth, the database also has a variance check to 

determine any institution's changes from one year to the next. Fifth, as a means of 

checking veracity of data, USNWR works cooperatively with other rating services. 

Sixth, if data is reported inconsistently from one college to the next, USNWR contacts 

the schools in an attempt to report the same data. Seventh, even if a school refuses to 

respond to the questionnaire sent out by USNWR, the magazine still includes the college 

in the ranking tables. Finally, each school is asked to recheck for accuracy the data sent 

to USNWR (Morse & Gilbert, 1995). 
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Research Design 

Content analysis of college catalogs was the major strategy used in this study. 

The purpose of content analysis is to objectively, systematically, and quantitatively 

describe the phenomenon of interest - in this case, life science curriculum (Gall, Borg, & 

Gall, 1996). 

Gall et al. (1996) define five steps as components of content analysis: 

1. identification of documents relevant to the research; 

2. specification of research questions to be addressed by the analysis; 

3. selection of the sample to analyze; 

4. development of a category-coding procedure; and 

5. analysis and interpretation. 

The following sections will outline these five steps and how they were undertaken. 

Identification of Documents Relevant to the Research 

The documents relevant to this research were the college catalogs that identify life 

science majors, indicate specific requirements for the life science major and give brief 

descriptions of all the courses offered. 

To begin this research a database of information was constmcted on each of the 

82 colleges in the sample. The material for this database came from college catalogs. To 

evaluate the life science offerings at the liberal arts colleges in the sample, (1) the 

statements of purpose or the objectives of the department were examined so that (2) 

discrimination could be made between what constitutes whether a major belongs to 

liberal arts or to professional preparation, (3) courses within the life sciences were 

categorized into "fraditional," "professional," or "other," (4) the number of hours 

required to complete the major or concentiation were tallied, and (5) the actual course 

requirements to complete the degree were calculated. 

Traditional courses were considered to be those courses that convey information 

that is typical of a life science course, such as General Biology, Microbiology, or 

Genetics. Professional courses were those whose titles suggested professional 

preparation or if the course description mentioned professional preparation. Examples 
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included "Scientific and Medical Terminology" described as "designed to provide 

sciences and preprofessional health majors with a basic knowledge of the linguistic 

principles inherent in the specialized vocabulary of medical science" (Asbury College 

Catalog, 2000) and Histology, intended to "prepare pre-medical, pre-dental, pre-

veterinary, and nursing students for advanced study of medically oriented biology 

systems" (Columbia College Catalog, 2000, p. 44). Other courses did not include typical 

information conveyed by more biologically oriented classes and included biochemistry 

classes listed under the biology department. Limnology was another frequently 

encountered course listed in the "other" category because it was not strictly biological in 

content. The determination of these kinds of decisions was by consensus of the trio who 

coded the courses and the majors so had a first-hand look at the variety of courses and 

majors offered by the schools in the study. 

Specification of Research Questions to be Addressed by the Analysis 

Research Question One 

Are the statements/goals/objectives of liberal arts colleges reflected in their curricula? 

To answer research question one, the colleges' statements of mission, purpose, 

goals or objectives were compared to the type of courses offered. Classifying course 

types lead me to conclusions about how the curricula of each college fit with the mission 

of each college, whether tiaditional liberal arts or professional or both. 

Research Question Two 

In what ways have liberal arts colleges organized their life sciences to accommodate in-
depth study (e.g., the major)? 

Question two was answered by categorizing majors as "liberal arts" or 

"professional" and tabulating the majors into a matrix that sorted them into the category 

that best described the nature of the major. I was able to use this information to discem 

similarities and dissimilarities in the names of majors for both categories of liberal arts 

colleges. 
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Research Question Three 

What are the requirements for the major in national liberal arts colleges? 

a. What are the requirements for a traditional biology major? 

b. What are the requirements for a professional major? 

Four pieces of information were used to answer question three and were entered 

into a database. The major of each of the sample colleges was identified in their 

respective course catalogs. The courses were then coded into the three categories within 

departments. The requirements of the major were calculated. Then actual course 

requirements for the degree were tallied which enabled me to convert the biology 

component into a percentage of the total requirements for the degree. The means and 

standard deviations for the total requirements and the percentages were also calculated. 

Research Question Four 

What are the requirements for the major in regional liberal arts colleges? 

a. What are the requirements for a tiaditional biology major? 

b. What are the requirements for a professional major? 

The same procedures used to answer research question three were used to answer 

research question four. Means, medians, and modes and standard deviations were 

determined for each of the four regions and for all regions together. 

Research Question Five 

Are there similarities in the requirements for the major among national liberal arts 
colleges? 

Research question five was addressed by analyzing the courses entered in the 

matrix used to answer question three. In addition, the mean for each course type was 

computed. The analysis enabled me to draw conclusions about the consistency among 

the colleges. 
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Research Question Six 

Are there similarities in the requirements for the major among regional liberal arts 
colleges? 

To answer this question, the same procedures to answer question five were 

conducted. Further calculations were done showing the actual comparison of each region 

for each course type. 

Research Question Seven 

Is there a difference between national and regional liberal arts colleges in life science 
majors? 

Question seven was answered by combining the data gathered for questions two, 

three, four, five, and six. A two-sample t test was performed to check for significant 

differences in percentages. An ANOVA was done to determine if significant differences 

occurred between the two categories of schools. 

Research Question Eight 

Is there a difference between the respective regions among life science majors in regional 
liberal arts colleges? 

Question eight was answered using the combined data gathered for questions two, 

three, four, five, and six. Two ANOV As were calculated to find any significant 

differences in percentage of biology to complete the degree among regions and if course 

type was significantly different. 

Selection of the Sample to Analyze 

The population of liberal arts colleges (Baccalaureate I and II) numbers 591. Of 

this number, 162 are Baccalaureate I (National liberal arts colleges) and 429 are 

Baccalaureate II (Regional liberal arts colleges) (USNWR, 2000). The sample was 82 

private liberal arts colleges drawn from the USNWR "Best Colleges" designation. The 

complete list is found in Appendices B and C. Since data was compared between 

national and regional colleges, approximately half tiie sample was national colleges and 

half was regional colleges. USNWR listed the top 40 national liberal arts colleges. 
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Because of ties, there were actually 42 institutions in the 2000 rankings. To include a 

similar sample of regional institutions, the top 10 from each region—^North, South, 

Midwest, and West (40 in all)—were selected. The top 10 in the Westem region 

included two public colleges, so they were excluded and the next two private institutions 

on the ranking list were added. Thus, the sample represented 26% of nationally ranked 

liberal arts colleges and 9% of regional institutions. 

The nature of this research—emphasizing depth over breadth—is such that, 

according to Gall et al. (1996), "determining sample size is entirely a matter of judgment" 

(p. 236). The selection of these 82 colleges is purposeful sampling, the goal of which is 

to choose cases most likely to be "information-rich" relative to the phenomenon being 

studied (Gall et al., 1996). This purposeftil sampling is more flexible than random 

sampling necessitated by purely quantitative research while providing information-rich 

data. The full list of the sampled colleges, both national and regional, is in Appendices B 

andC. 

Development of a Category-Coding Procedure 

The online version of USNWR was employed for listings of the top national and 

top regional liberal arts colleges. For each college, there is a link that lists the important 

demographics. One of the further links is the catalog for the college. For any college 

with incomplete online material, I attempted to access a hard copy of the most recent 

college catalog to ascertain the same information. The USNWR is considered to be an 

acceptable source for designation of reputation. Since reputation is an important 

recmiting tool, appearance in the top schools list is undoubtedly an aim for many liberal 

arts colleges (Kushner, 1999; Braxton & Nordvall, 1985). 

To determine whether the majors matched the liberal arts definition or the non-

liberal arts professional preparation, or both, the mission or statement of purpose of the 

college was used (Appendix D). The coders looked for key words or phrases that 

emphasized the aim of the college, or in some cases, the department itself For example 

the Williams College catalog (2000) states ".. .the Biology major is specifically designed 

to provide a balanced curriculum in the broader context of liberal arts, it is also excellent 
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preparation for graduate studies in medicine and the life sciences." The Davidson 

College catalog (2000), on the other hand, asserts "Biology majors are introduced to a 

broad range of biology, but individual students may select courses that emphasize 

departmental stiengths in medicine and allied health, biotechnology, ecology, and science 

education." The nature of the major was then categorized as either "liberal arts" or 

"professional" (Tables 3.1 and 3.2). 

As I examined the life science majors offered by the 82 colleges, I separated the 

courses of both liberal arts life sciences majors and professional majors (both pre

professional and terminal degrees) into four categories of majors: traditional (general 

biology), life science majors (neuroscience), professional (health science fields) and 

"other," in the event we should encounter a life science course that did not fit any of the 

first three categories (we did not). Traditional majors included Biology, Zoology or 

Botany, while life science related majors included, for example. Molecular Biology or 

Biopsychology. Professional majors consisted of those related to healthcare-related 

emphasis such as Medical Technology as well as preparation of teachers of science. A 

matrix was used to sort the four majors (Tables 3.3 and 3.4). This matrix model was 

based on the Kushner (1999) matrix designed to categorize business courses. Each major 

was tabulated in only one cell. The matrix design was a way to go beyond the 

department title so the majors could be divided into the four categories enumerated 

above. We found 43%> of majors offered by nationally ranked schools were tiaditional 

majors, 54% were life science related majors, and almost 3% of majors were professional 

in intent. In regionally ranked colleges, 48% of the majors were deemed tradhional, 20% 

life science related, and 32% were professional in nature. 
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Table 3.1: Nature of the Major: Nationally Ranked Colleges 
Number ofLife Science Majors Offered 

College 

Swarthmore 

Amherst 

WiUiams 

Wellesley 

Haverford 

Middlebury 

Pomona 

Bowdoin 

Wesleyan 

Davidson 

Grinnell 

Smith 

Claremont McKenna 

Washington and Lee 

Mount Holyoke 

Vassar 

BrynMawr 

Colby 

Colgate 

Hamilton 

Trinity 

Bates 

Macalester 

Liberal Arts 

1 

2 

1 

4 

2 

3 

3 

2 

3 

1 

2 

2 

4 

3 

2 

2 

1 

1 

4 

3 

2 

4 

2 

Professional 

1 

47 



Table 3.1. Continued 

College 

Barnard 

Colorado 

Coimecticut 

Oberlin 

University of the South 

Bucknell 

College of the Holy Cross 

Kenyon 

Lafayette 

Union 

Franklin and Marshall 

Scripps 

Whitman 

Sarah Lawrence 

Dickinson 

Bard 

Lawrence 

Occidental 

Liberal Arts 

3 

3 

3 

3 

1 

5 

3 

4 

3 

2 

4 

2 

1 

1 

2 

4 

2 

2 

Professional 

1 

1 
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Table 3.2: Nature of the Major: Regionally Ranked Colleges 
Number ofLife Science Majors Offered 

College 

North 

Stonehill 

Susquehanna 

Elizabethtown 

St. Anselm 

Le Moyne 

Lebanon Valley 

Regis 

Grove City 

King's 

Messiah 

South 

Berea 

Berry 

Lyon 

Emory and Henry 

Roanoke 

Mary Baldwin 

Asbiuy 

Columbia 

Maryville 

Eastem Mennonite 

Liberal Arts 

1 

1 

2 

3 

2 

3 

1 

2 

3 

1 

1 

2 

2 

2 

2 

4 

1 

2 

1 

2 

Professional 

1 

4 

1 

1 

2 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

1 
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Table 3.2. Continued 

College 

Midwest 

Hillsdale 

St. Mary's 

Taylor 

St. Norbert 

Principia 

Ohio Northem 

Otterbein 

Augustana 

Bethel 

Simpson 

West 

Albertson 

George Fox 

Texas Lutheran 

Oklahoma Baptist 

Carrol 

LeToumeau 

Pacific Union 

Oklahoma Christian 

Schreiner 

College of Santa Fe 

Liberal Arts 

1 

2 

3 

2 

2 

4 

3 

1 

3 

2 

1 

1 

4 

1 

1 

2 

2 

2 

2 

1 

Professional 

2 

1 

2 

1 

1 

2 

1 

1 

1 

2 
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Table 3.3: Matrix for Coding Life Science Majors: National 

Department 
Name 

Biology 

Natural 
Science 

Other 

Nature of Major 

Traditional 

37 

2 

7 

Life Science 
Related 

36 

5 

16 

Professional 

3 

0 

0 

Other 

0 

0 

0 

Table 3.4: Matrix for Coding Life Science Majors: Regional 

Department 
Name 

Biology 

Natural 
Science 

Other 

Nature of Major 

Traditional 

37 

5 

13 

Life Science 
Related 

17 

2 

4 

Professional 

25 

4 

7 

Other 

0 

0 

0 

The coders employed another matrix similar to the first (Tables 3.3 and 3.4) to 

enter each course (Tables 3.5 and 3.6). Course listings were taken at face value as 

indicators of the content the course purports to convey. Each course was coded into the 

categories previously mentioned. This description of data collection is consistent with 

the steps outiined by Gall et al. (1996). Each course was tabulated in only one cell. To 

tiack the number of hour requirements necessary for the major, the database of majors 

and their course requirements provided the information needed. It was entered into a 

very simple matiix shown in an abbreviated form in Tables 3.7 and 3.8. 
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Table 3.5: Matiix for Coding Life Science Courses: National 

Department 
Name 

Biology 

Natural 
Science 

Other 

Nature of Course 

Traditional 

722 

55 

143 

Professional 

32 

2 

15 

Other 

157 

8 

43 

Table 3.6: Matrix for Coding Life Science Courses: Regional 

Department 
Name 

Biology 

Natural 
Science 

Other 

Nature of Course 

Traditional 

521 

74 

162 

Professional 

73 

11 

32 

Other 

77 

8 

25 

Table 3.7: National Colleges: Requirements for Degree; 
Percentage of Degree Made of Biology Courses (Abbreviated Form) 

College 
Swarthmore 
Amherst 

Williams 
Wellesley 

Haverford 

Major 

BIO 
BIO 
NS 
BIO 

BIO SCI 
NS 

BIO CHE 
ENVSCI 

BIO 
NEU/BEH SCI 

BIO 
8 
7 
4 
9 
8 
6 
5 
8 
13 
10 

Credits/Hours 
Supporting 

4 
4 
8 

na 
2 
6 
9 
na 
3 
8 

Remainder 
20 
21 
20 
na 
22 
20 
18 
24 
16 
14 

Total 
Credits Hours 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 

% of Total 
BIO 
25 
22 
13 
28 
25 
19 
16 
25 
41 
31 
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Table 3.8: Regional Colleges: Requirements for Degree; 
Percentage of Degree Made of Biology Courses (Abbreviated Form) 

Region College 

North Stonehill 
Susquehaima 

Elizabethtown 

Major 

BIO 
BIO 

EDU* 
BIO SCI 

BIOTECH* 
ENVSCI 

FOR/ENV MGT* 
EDU* 

BIO/ALL HTH* 

BIO 

10 
40 
40 
35 
37 
35 
24 
24 
35 

Credits/Hours 
Supporting 

7 
24 
60 
25 
27 
27 
15 
74 
26 

Remainder 

23 
66 
30 
65 
61 
63 
86 
27 
64 

Total 
Credits 

40 

Hours 

130 
130 
125 
125 
125 
125 
125 
125 

% of Total 
BIO 

25 
31 
31 
28 
30 
28 
19 
19 
28 

*professional degree 

Using college catalogs, the actual courses for the complete degree were also 

tabulated. Descriptive statistics were tallied (mean, median, mode) to detect shnilarities 

or differences in requirements in both hours needed in the major as well as hours needed 

for the degree. Examples of the data entered into tables are given in Tables 3.7 and 3.8 

(complete tables are in Chapter IV). A t test with an alpha level of .05 was computed to 

determine if significant differences existed between national and regional schools in the 

mean percentages of required hfe science work in the majors. 

Procedures for Data Collection 

USNWR [Onhne] was used to gather data on liberal arts colleges. This web site 

lists each college within its context of national or regional college and its ranking. To 

find more detailed information, one can choose a link that goes to the institiition's web 

site (catalog). The catalog was used to collect mission statements, goals, or objectives. 

Majors are listed in their respective departments. The web site also tells the number of 

classes (in units, hours, or credhs) in the major needed to complete the major, such as 

biology. Upon entering the department portion of the catalog, courses and thefr 

descriptions are listed. The catalog outlines degree requirements for each of the degrees 

that were examined. This data was entered into two databases, one for national liberal 

arts colleges and another for regional liberal arts colleges. The database also included the 
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number of courses, credhs, hours, or units of biology or life science each college asks its 

life science majors to take. These coiu-ses were then converted to a percentage of the 

entire degree and entered into the database. 

Analysis and Interpretation 

Three coders compiled data. These coders, life science teachers, used 

statements/goals/objectives of the colleges or their science departments to compare the 

statements to curricular design in both nationally ranked and regionally ranked liberal arts 

colleges. The collected data was entered into a spreadsheet and graphed in order that 

analysis could be made by the researcher. The data allowed analysis of the number and 

kinds of majors offered, the number of hours or credits required to complete the major as 

well as the degree requirements in both nationally and regionally ranked liberal colleges. 

Descriptive statistics or, in one instance, a test of significance (t test) was performed to 

check for sigruficant difference between the percentages of biology needed to complete 

the degree (national versus regional). Also, analyses of variance (ANOVA) were 

completed to compare national and regional colleges' course types for significant 

differences, and the regional schools for significant differences in percentage of biology 

needed to complete a life science degree and in course types among the regions. An alpha 

level of .05 was used for all statistical tests. 

Confidentiality 

Because data was obtained from documents available to the public, there were no 

confidentiality issues. 

Bias 

Gall et al. (1996) defines bias as "a set to perceive events or other phenomena m 

such a way that certain facts are habitually overlooked, distorted, or falsified" (p. 754). 

To reduce researcher bias, I used two other university life science teachers and myself as 

coders. To lessen intercoder bias, we simultaneously examined each respective type of 

information. We initially looked at purpose or mission statement from each institiition 
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and plarmed to use this information to make our determination if the degree was liberal 

arts, professional, or both, based on distribution of courses. What we found was that it 

was easier to deduce the nature of the degree after we had coded the courses and looked 

at the department goals. The inferences we drew from how well the majors matched 

liberal arts claims were to potentially substantiate Delucchi's (1997) study of all majors 

that found 68% of liberal arts colleges dominated by professional majors. The coders 

used their determination of major in categorizing courses, and tallying the course 

requirements for each degree, discussing differences as they occurred. Furthermore, 

periodically throughout the coding process, the coders evaluated their consistency with 

one another. In order to work through the catalogs expediently, the coders met three 

consecutive days until the catalogs were all evaluated. Gall et al. (1996) verifies the 

chance of error, but states most observations are sufficiently accurate for research 

purposes. 

Pilot Stiidy 

Trairung the coders occurred simultaneously as eight liberal arts schools not in the 

sample were randomly chosen by draw, selected from each of the four tiers from the four 

regions as well as other national tiers. The researcher and the coders worked through the 

data collection and analysis procedures. Training consisted of discussion of the goals of 

the study, definitions of liberal arts versus professional programs, coming to an 

agreement on what constituted life sciences, classifications or goals of departments, and 

instmctions on the coding process itself The three coders also discussed how 

determination of the conditions under which an institution's curriculum would be 

classified as liberal arts, professional, or both. 

Each coder coded one college's life science curriculum, and then the three coders 

compared and discussed what differences existed. After two more evaluations, 

comparisons again were made to check for agreement. Areas of difference were 

discussed so the chances of agreeing as the evaluation proceeded would be enhanced. 

Finally, after the last five schools had been coded, one final check occurred. At that time 
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tiiere were few areas of disagreement, but more discussion and direction transpired to 

increase the degree of concurrence. 

Validity and Reliability 

Plotting the courses for the 82 colleges in the sample was to produce observations 

with external validity, especially population validity. Gall et al. (1996) says "population 

validity concems the extent to which the resuhs of an experiment can be generalized from 

the sample that was studied to a specified, larger group" (p. 474). The conclusions drawn 

may be generalizable to the liberal arts colleges in the same categories as those analyzed, 

that is, national liberal arts colleges to other national liberal arts colleges, and regional 

liberal arts colleges to each liberal arts college in each respective region. 

Reliability of the data is determined by the efficacy of the coders. These coders 

were considered reliable on three fronts (Gall et al., 1996). First, each coder should have 

had criterion-related observer reliability which is the extent to which the coder's 

assessments of courses agreed with the researcher's. Second, each coder should have 

exhibited infra-observer reliability by being consistent in his or her observational codings. 

Third, it was an expectation to find inter-observer reliability. That is, the three would 

agree with each other frequently during data collection. 

After the initial tiaining using eight colleges not in the sample, a correlation 

coefficient of inter-coder reliability was calculated for each of the coder's classifications. 

First, the chi-square was determined in order to compute Pearson's contingency 

coefficient (C). Comparison of Coder One with the researcher produced a .68 

correlation. Comparing Coder Two to the researcher resulted in a .74 correlation. The 

correlation between Coder One and Coder Two was .78. 

Written directions were supplied to each coder to which the coders could refer as 

often as necessary. Resuhs were frequently compared to check for areas of conflict and 

discussion of what differences were seen in the three matrices in order to code the sample 

more similarly. As a part of tiie tiaining process and the later coding of the sample, only 

those courses that carried the modal value of credits or hours were chosen. Not included 
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were courses used to fulfill general education requirements for all students of all majors. 

Also excluded were internships, topical seminars, practicums, and independent studies. 

Anticipated Findings 

I anticipated finding many liberal arts colleges offering a diverse choice of 

undergraduate life science majors with a trend toward more professional preparation, 

especially in regional liberal arts colleges. According to Delucchi (1997), colleges 

claiming a liberal arts emphasis are proclaiming false information because in reality, they 

highlight their professional majors. His study pitted liberal arts' mission statements 

against curricula and found a high percentage of liberal arts colleges had actually shifted 

their emphases to professional tiaining. I expected to find some variation between 

requirements for fraditional and professional majors, especially in hours necessary in the 

major. I also believed there would be a more rigid prescription of classes for professional 

majors than for fraditional majors. However, I did not foresee a wide difference of hour 

requirements for completing a major in and between national or regional liberal arts 

colleges when comparing the tiaditional major to the professional major. Furthermore, I 

anticipated most colleges—^national and regional—would have similar requirements for 

the life science major in both traditional and professional degrees. 
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CHAPTER IV 

DATA ANALYSIS 

This chapter is a presentation of the qualitative and quantitative results used to 

determine the answers to the research questions of this study. Descriptive statistics are 

used to summarize the overall aspect of each of the phenomena being pemsed. 

Additionally, a paired t test was calculated to determine if there was a significant 

difference in percentage of biology requirements for life science degrees between 

national colleges and regional colleges. One analysis of variance (ANOVA) was 

performed to determine if significant differences existed between national and regional 

schools in course types and two ANOV As were calculated to determine if and which 

significant differences occurred among the regional colleges in percentage of biology 

needed to complete a life science degree and in course types, both among the regions. 

The results to the research questions are as follows. 

Research Question One 

Are the statements/goals/objectives of liberal arts colleges reflected in their 
curricula? 

I used the coders' decisions of the course distribution to determine whether the 

mission statements/goals/objectives (Appendix D) were met by the life science curricula. 

The determination of whether the curricula fit within the confines of the mission 

statements was based upon how many of each kind of course was offered. As can be seen 

from Table 4.1 and Figure 4.1, out of 106 majors offered by the 42 national schools, only 

three were deemed professional degrees (3%). However, out of the 40 regional schools, 

36 of 114 degrees were designated as professional (32%). I interpreted these data as 

suggesting the curricula of national colleges did not support the mission statements of 

national colleges as presented in their catalogs and web sites. However, for regional 

schools, because ahnost one-third of the colleges did have professional degrees as such, 

mission statements incorporating liberal arts emphasis with career preparation were 

supported by the data. 
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Table 4.1: Nature of the Major: 
Number of Liberal Arts and Professional Majors 

Liberal Arts Professional % Professional 
National 

Regional 
West 
North 
South 

Midwest 

103 

78 
17 
19 
19 
23 

36 
8 
10 
12 
6 

31.5 
32 

34.4 
38.7 
21 

/ 
120 ^ 

100 

80 

60 

40 

20 
n 

• Liberal Arts 

• Professional 

/ / 

L̂— 
l^ajors: Nat'l 

103 

3 

'•.•y.'-,'.-^ 

Majors: Reg'l 

78 

36 

Figure 4.1: Comparison of the Nature of the Major 

Research Ouestion Two 

In what ways have liberal arts colleges organized their life sciences to 
accommodate in-depth study (e.g., the major)? 

The majors of the colleges in the study were first classified under the department 

name. The departinent name categories—"Biology," "Natiiral Sciences," and "Other"— 

were adequate for encompassing all the various majors (Table 4.2). Biology was the 

most frequently used department title for both nationally and regionally ranked colleges 

with over 78% of national coUeges using that departinent title and over 67% of regional 

institutions choosing the name. 
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Table 4.2: Department Tides (% of Schools Using the Titie) 

Department 
Title 

Biology 

Natural 
Science 

Other 

Names of 
"Other" 

National (%) 
78.50 

7.10 

14.20 

Joint Science 
Natural Sciences & 

Mathematics 
Science 

Department 
Title 

Biology 

Natural 
Science 

Other 

Regional (%) 
67.50 

10 

22.50 

Region 
West 
North 
South 

Midwest 

West 
North 
South 

Midwest 

West 
North 
South 

Midwest 

Biology & Natural Resources 
Biology & Environmental Sciences 
Biology & Chemistry 
Biological & Physical Sciences 
Life & Earth Sciences 
Natural Sciences & Mathematics 
Science & Mathematics 

Regional (%) 
2 l _ _ i 

50 
90 
70 
60 

20 
10 
0 

20 

30 
0 
30 
20 

Once identification of department titles was made, the names of the majors 

themselves were placed within the matrix that enabled the coders to sort them according 

to their intent: traditional, life science related, and professional. Although there were 

cells for "other," none were coded into that category (Tables 4.3 and 4.4). The coders 

determined there were more life science related courses than fraditional courses in 

nationally ranked colleges, but within regionally ranked institutions, there were more 

traditional courses. 

The majors listed under the department in question were the determining factors 

in which majors to include then categorize. In some instances, biochemistry was listed 

under biology while in other catalogs, it belonged to the chemistry departinent. 

Environmental science/studies was another example of a major that was placed under 

biology, but only about half the time. In those instances where it was listed separately, its 
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i were 

was a 

requirements often did not include more than two courses in biology, so those 

omitted from this study. 

The coders had some disagreement about whether molecular biology 

fraditional major or a life science related major. Another point of mild contention was 

those instances of environmental studies: did it belong in the life science related category 

or professional? At this point, the goals of the major, if stated, were examined to show 

the direction. If there was not ftiU agreement of the three coders for any of the majors, 

tiien tiie majority mled. If a major was placed by two coders under one type, then that 

how it was reported, hiter-rater reliability was high enough that unanimity was not 

demanded. Other than those two specific examples, the coders were unified in thefr 

decisions regarding the nature of the major. 

is 

Table 4.3: Nature of Life Science Majors: National 

Department 
Name 

Biology 

Natural 
Science 

Odier 

Nature of Major 

Traditional 

37 

2 

7 

Life Science 
Related 

36 

5 

16 

Professional 

3 

0 

0 

Other 

0 

0 

0 

Table 4.4: Nature ofLife Science Majors: Regional 

Department 
Name 

Biology 

Natural 
Science 

Other 

Nature of Major 

Traditional 

37 

5 

13 

Life Science 
Related 

17 

2 

4 

Professional 

25 

4 

7 

Other 

0 

0 

0 

Additionally, the usage of the title of the major was listed to verify or repudiate 

similarities between national and regional colleges and among regional colleges (Tables 

4.5 and 4.6 and Figures 4.2 and 4.3). In both national and regional colleges, the 
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departinent name "Biology" was most commonly used (41 of 42 national colleges and 39 

of 40 regional colleges had entitled "Biology" as a major). In national colleges, the 

second most common major was neuroscience while in regional colleges, biology 

education was the second most commonly offered life science degree. 

Table 4.5: Nationally Ranked Colleges: Majors by Name 

Name of Major 
Biology 

Neuroscience 

Biochemistry 

Environmental Science 

Molecular Biology 

Biology Education* 

Zoology 

Botany 

Ecology 

Animal Behavior 

Cell Biology 

•professional degree 

Number of 
Colleges Offering 

41 

26 

11 

9 

6 

2 

% 
97.6 

61.9 

26.1 

21.4 

14.3 

4.8 

2 

2 

2 

2 

2 
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Table 4.6: Regionally Ranked Colleges: Majors by Name 

Region Name of Major 
Number of Colleges 

Offering % 
West 

North 

South 

Midwest 

Biology 
Biology Education* 
Medical Technology* 
Molecular Biology 
Enviroimiental Science 
Biochemistry 

Biology 
Biology Education* 
Allied Health* 
Molecular Biology 
Environmental Science 
Biochemistry 
Neuroscience 
Forestry/Environmental 
Management* 
Biotechnology* 

Biology 
Biology Education* 
Environmental Science 
Medical Technology* 
Animal Science* 
Horticulture* 
Biochemistry 

Biology 
Environmental Science 
Biology Education* 
Medical Technology* 
Molecular Biology 

Life Science 
Biochemistry 

•professional degree 

10 
5 
2 
1 
1 
1 

10 
5 
3 
2 
2 
2 
2 

1 
1 

10 
6 
2 
2 
1 
1 
1 

9 

5 
3 

3 
2 
1 
1 

25 
12.5 

5 
2.5 
2.5 
2.5 

25 
12.5 
7.5 
5 
5 
5 

5 

2.5 
2.5 

25 

15 
5 
5 

2.5 
2.5 
2.5 

22.5 

12.5 
7.5 

7.5 
5 

2.5 
2.5 
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Research Ouestion Three 

What are the requirements for the major in national liberal arts colleges? 

a. What are the requirements for a traditional biology major? 

b. What are the requirements for a professional major? 

The majors of each of the sample colleges were identified in their respective 

course catalogs (Table 4.5). Following that identification, the biology credits or hours for 

each hfe science major were calculated (Table 4.7). Colleges use a variety of unit names 

for courses: hours, credits, units, quarter hours and points were those names encountered 

in this study. To assure equitable comparisons in names, I read the catalog of the schools 

so that I could more accurately compare equal units. In most cases, units and points were 

the equivalent to credits. If they were the same as hours it was obvious because of the 

number of the units required. Quarter hours were multiplied by two-thirds to equate to 

hours. In order to more fairly show similarities and differences regardless of what unit of 

measurement a college used, the biology (life science) requirements were calculated as a 

percentage of the total. The means of the percentages were then used as a basis of 

comparison (Figure 4.4). In national colleges, the mean percentage for all majors was 

25.1%. The biology requirements for a tiaditional liberal arts major averaged 25% while 

the mean biology requirements for the professional degrees among national colleges was 

only 21%. The mean number of credits required in biology to complete a liberal arts 

degree was 8.2, with the median and a mode of eight credits. The average number of 

hours in biology to complete the liberal arts major was 32.1 hours. The median and mode 

for the same were 32 hours. 

Finally, the actual course requirements for the degree were totaled (Table 4.7). 

For schools tallying their degree requirements in credits, the mean number of credhs 

required to complete a life science degree was 32.7 with a median and mode of 32 

credits. A degree in life science demanded an average of 126.1 hours in those colleges 

measuring courses by hours. Median and mode were 128 hours for those same colleges. 

A key for abbreviations can be found in Appendix E. 
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Table 4.7: National Colleges: Requirements for Degree; 
Percentage of Degree Made of Biology Courses 

College 

Sw£u-thmore 
Amherst 

Williams 
Wellesley 

Haverford 

Middlebury 

Pomona 

Carleton 
Bowdoin 

Wesleyan 

Davidson 
Grinnell 

Smith 

Clare McKerm 

Wash & Lee 

Mt. Holyoke 

Vassar 

BrynMawr 

Major 

BIO 
BIO 
NS 
BIO 

BIO SCI 
NS 

BIO CHE 
ENVSCI 

BIO 
NEU/BEH SCI 

BIO 
MBIO/BCHE 

BIO/PSY 
BIO 

MBIO 
NS 
BIO 
BIO 
NS 
BIO 

MBIO/BCHE 
NS 
BIO 
BIO 

BIO CHE 
BIO SCI 

NS 
BIO 
NS 

BIO CHE 
ENVSCI 
BIOBA 
BIOBS 

FOR/ENV SCI* 
NS 

BIO SCI 
NS & BEH 

BIO SCI 
BIOPSY 

BIO 

BIO 

8 
7 
4 
9 
8 
6 
5 
8 
13 
10 
12 
6 
7 
9 
8 
9 

38.7 
7 
5 
8 
4 
12 
10 
32 
32 
48 
24 
11 
10 
6 
10 
40 
50 
20 
32 
32 
20 
21 
7 
10 

Credits/Hours 
Supporting 

4 
4 
8 
na 
2 
6 
9 
na 
3 
8 
4 
14 
10 
4 
7 
7 
12 
3 
6 
5 
6 
4 
7 
11 
40 
4 
24 
2 
10 
9 
3 
7 
2 
34 
14 
2 

22 
5 
6 
6 

Remainder 

20 
21 
20 
na 
22 
20 
18 
24 
16 
14 
20 
16 
19 
19 
17 
16 

89.3 
22 
21 
19 
22 
16 
15 
81 
52 
76 
80 
18 
12 
17 
19 
74 
69 
77 
5 

94 

86 
8 

21 
16 

Total 
Credits 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
36 
36 
36 
32 
32 
32 

32 
32 
32 

32 
32 
32 

32 
32 
32 
32 

34 
34 
32 

Hours 

140 

124 
124 
128 
128 

121 
121 
121 
121 
128 

128 

% of Total 
BIO 
25 
22 
13 
28 
25 
19 
16 
25 
41 
31 
33 
17 
31 
28 
25 
28 
28 
22 
16 
25 

13 
38 
31 
26 
26 
38 
19 
34 

31 
19 
31 
33 
41 
17 
26 
25 

16 
62 
21 
31 
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Table 4.7. Continued 

College 

Colby 
Colgate 

Hamilton 

Trinity 

Bates 

Macalester 

Barnard 

Colorado 

Connecticut 

Oberlin 

U. South 
Bucknell 

Holy Cross 

Kenyon 

Major 

BIO 
BIO 

MBIO 
NS 

ENVBIO 
BIO 

BCHE/MBIO 
NS 
BIO 
NS 
BIO 

BCHE BA 
BCHE BS 

NS 
BIO 
NS 

BIO SCI 
ENVBIO 
BIOPSY 

BIO 
ENVSCI 

NS 
ZOO 
BIO 
BOT 
BIO 
NS 

BIOPSY 
BIO 

BIOBA 
BIOBS 

ANIBEH 
ENVSTU 
CELL BIO 

BIO 
BIO PSY 

BCHE 
BIO 

BCHE 
MBIO 

NS 

BIO 

31 
9 
5 
7 
5 

9.5 
8 
4 
9 
8 
10 
6 
6 
8 

36 
32 
36 
32 
24 
9 
6 
6 
33 
33 
36 
27 
29 
23 
28 
8 
9 

10.5 
6 
5 
8 
8 
4 
7 

2.25 
3.5 
3 

Credits/Hours 
Supporting 

14 
2 
12 
7 
9 
2 
6 
8 
3 
6 
3 
9 
13 
8 
18 
34 
9 
21 
20 
8 
4 
10 
9 
6 
9 
16 

27.5 
19 
16 
4 
7 
8 
12 
na 
7 
4 
10 
na 

5.25 
3.5 
4.5 

Remainder 

75 
21 
15 
18 
18 

20.5 
22 
20 
24 
22 
19 
17 
13 
16 
74 
62 
75 
67 
76 
15 
22 
16 
88 
91 
85 
85 

71.5 
86 
84 
20 
16 

13.5 
14 

na 
17 

20 
18 

na 

8.5 
9 

8.5 

Total 
Credits 

32 
32 
32 
32 
32 
32 
32 
36 
36 
32 
32 
32 
32 

32 
32 
32 

32 
32 
32 
32 

32 
32 

32 
32 

16 

16 
16 
16 

Hours 

120 

128 
128 
120 
120 
120 

130 

130 
130 
128 
128 
128 

128 

% of Total 
BIO 

26 
28 
16 
22 
16 
30 
13 
13 
25 
22 
31 
19 
19 
25 
28 
25 
30 
27 
20 
28 
19 
19 
25 

25 
28 
21 
29 
18 

22 

25 
28 
33 
19 

16 
25 

25 
13 

44 

14 
20 
19 
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Table 4.7. Continued 

College 
Lafayette 

Union 

Frank. & Mar. 

Scripps 

Whitman 
S. Lawrence 
Dickinson 

Bard 

Lawrence 

Occidental 

Total 
Mean 
SD 

Major 

BIOBA 
BIOBS 
BEHNS 
BIO SCI 
BCHE 
EDU* 
BIO 

BCHE/MBIO 
ANIBEH 

NS 
BIO 

ENVSCI 
BIO 
BIO 
BIO 

EDU* 
BCHE/MBIO 
MBIO/CELL 

ENVSTU 
BCHE 
ECO 
BIO 
NS 
BIO 

PSYBIO 

BIO 

8 
11 
5 
10 
7 
10 
9 
6 
8 
8 
11 
7 
35 
70 
9 
9 
6 

20 
20 
20 
20 
14 
7 

42 
20 

Credits/Hours 
Supporting 

6 
9 
11 
5 
4 
14 
6 
7 
5 
8 
2 
5 
5 

na 
2 

10.5 
9 
16 
16 
16 
16 
2 
2 
21 
32 

Remainder 

18 
12 
16 
21 
25 
12 
17 
19 
19 
16 
19 
20 
84 
na 
21 

12.5 
17 
88 
88 
88 
88 
20 
27 
65 
76 

Total 
Credits 

32 
32 
32 
36 
36 
36 
32 
32 
32 
32 
32 
32 

32 
32 
32 

36 
36 

2348.00 
31.73 
4.03 

Hours 

124 
120 

124 
124 
124 
124 

128 
128 

4018.00 
125.56 
4.38 

% of Total 
BIO 

25 
34 
16 
28 
19 
28 
28 
19 
25 
25 
34 
22 
28 
58 
28 
28 
19 
16 
16 
16 
16 
39 
19 
33 
16 

2661.00 
25.10 
8.41 

• professional degree 
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Figure 4.4: Comparison of Percentage Biology Courses: 
Liberal Arts versus Professional Degree: National 

Research Ouestion Four 

What are the requirements for the major in regional liberal arts colleges? 

a. What are the requirements for a traditional biology major? 

b. What are the requirements for a professional major? 

The same procedures used to acquire the information for question three were 

employed to answer question four. First the major of each of the sample colleges was 

identified in their respective course catalogs (Table 4.6) then categorized as to intent 

(Figure 4.3). More majors fell into the "traditional" category than either "life science 

related" or "professional" categories. Following that identification, the biology credits or 

hours for each life science major were calculated for each region (Table 4.8). Once 

again, the proportion of the total degree that biology courses made up was converted to 

percentages so the comparison could be meaningftil. The mean percentage of biology 

courses for the professional life science degree was 28.2%, while the liberal arts degree 

demanded a 28.7% mean in biology credit. 
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Table 4.8: Regional Colleges: Requirements for Degree; 
Percentage of Degree Made of Biology Courses 

Region College 
North Stonehill 

Susquehanna 

Elizabethtown 

St. Anselm 

Le Moyne 

Lebanon Valley 

Regis 
Grove City 

King's 

Messiah 

Total 
Mean 

SD 

Major 

BIO 
BIO 

EDU* 
BIO SCI 

BIOTECH* 
ENVSCI 
FOR/ENV 

MGT* 
EDU* 

BIO/ALL 
HTH* 
BIO 

BCHE 
ENVSCI 
BIOBA 
BIOBS 

BIO 
BCHE/MBIO 

PSYBIO 
MED TECH* 

BIO 
BIO 

MBIO 
EDU* 
BIO 

MBIO 
EDU* 

NS 
ALL 

HTH/MED 
TECH* 

BIO 
EDU* 

BIO 

10 
40 
40 
35 
37 
35 

24 
24 

35 
10 
8 
8 

30 
38 
33 
33 
17 
24 
12 
37 
29 
37 
37 
49 
37 
36 

52 
34 
30 

Credits/Hours 
Supporting 

7 
24 
60 
25 
27 
27 

15 
74 

26 
6 
8 
8 
16 
31 
27 
27 
35 
27 
3 
11 
38 
42 
34 
34 
70 
24 

19 
29 
54 

Remainder 
23 
66 
30 
65 
61 
63 

86 
27 

64 
24 
24 
24 
74 
51 
60 
60 
68 
39 
23 
80 
61 
49 
49 
41 
13 
60 

49 
63 
42 

Total 
Credit 

40 

40 
40 
40 

38 

198 
39.6 
0.89 

s Hours 

130 
130 
125 
125 
125 

125 
125 

125 

120 
120 
120 
120 
120 
120 

128 
128 
128 
120 
124 
120 
120 

120 
126 
126 

3106 
124.24 
3.59 

%of 
Total 
BIO 
25 
31 
31 
28 
30 
28 

19 
19 

28 
25 
20 
20 
25 
32 
28 
28 
14 
27 
32 
29 
23 
29 
31 
40 
31 
30 

44 
27 
24 
847 

27.32 
5.86 
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Table 4.8. Continued 

Region College 

West Albertson 
Geo. Fox 

TX Lutheran 

OK Baptist 

Carroll 
Le Toumeau 

Pacific Union 

OK Christian 

Schreiner 

Santa Fe 

Total 
Mean 
SD 
South Berea 

Berry 

Lyon 

Major 
BIO 
BIO 

EDU* 
BIOBA 
BIOBS 
MBIO 

ENVBIO 
EDU BA* 
EDU BS* 

BIO 
EDU* 
BIO 

BIOBA 
BIOBS 
EDU* 

BIOBA 
BIOBS 

MED TECH* 
BIO 

MED TECH* 
EDU* 
BCHE 

BIOBA 
BIOBS 

BIO 

BIO 
EDU* 

ANI SCI* 
HORT* 

BIO 
ENVSCI 
BIOBA 
BIOBS 
EDU* 

BIO 
37 
34 
36 
39 
40 
28 
36 
39 
40 
26 
24 
28 
34 
42 
25 
32 
54 

22.7 
38 
17 
17 
28 
38 
37 
33 

10 
59 
69 
40 
40 
32 
32 
18 

Credits/Hours 
Supporting 

20 
19 
50 
22 
27 
37 
30 
91 
96 
24 
49 
36 
16 
35 
43 
26 
26 
70 
26 
85 
33 
53 
22 
32 
34 

6 
15 
15 
7 
27 
20 
20 
28 
28 

Remainder 

67 
73 
40 
63 
57 
59 
58 
18 
18 
78 
55 
58 
76 
49 
58 
70 
48 

35.3 
62 
24 
76 
45 
60 
51 
61 

13 
8 

50 
48 
57 
64 
68 
60 
74 

Total 
Credits Hours 

124 
126 
126 
124 
124 
124 
124 
148 
154 
128 
128 
122 
126 
126 
126 
128 
128 
128 
126 
126 
126 
126 
120 
120 
128 

3186 
127.44 
7.49 

33 
33 

124 
124 
124 
124 
120 
120 
120 

%of 
Total 
BIO 
30 
27 
29 
31 
32 
23 
29 
26 
26 
20 
19 
23 
27 
33 
20 
25 
42 
18 
30 
13 
13 
22 
32 
31 
26 
647 

25.88 
6.57 
42 
30 
48 
56 
32 
32 
27 
27 
15 
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Table 4.8. Continued 

Region College 
South Emory & Henry 

Roanoke 

M Baldwin 

Asbury 

Columbia 

Maryville 

E. Menn. 

Total 
Mean 
SD 

Midwest Hillsdale 
St. Mary's 

Taylor 

] 

St. Norbert 

Principia 

Major 
BIOBA 
BIOBS 
EDU* 
BIOBA 
BIOBS 
EDU* 

MED TECH* 
BIOBA 
BIOBS 

BCHE BA 
BCHE BS 

MED TECH* 
BIO 

EDU* 
BIOBA 
BIOBS 
EDU* 
BIO 

EDU* 
BIO 

ENVSCI 
MED TECH* 

BIO 
BIOBA 
BIOBS 
BIOBA 
BIOBS 
EDU* 

f«JSCI/PMTECH* 
ENVBIO 

BIO 
ENVSCI 

MED TECH* 
BIO 

ENVSCI 

BIO 
46 
45 
45 
8 
8 
10 
7 
36 
36 
27 
33 
26 
33 
33 
36 
44 
44 
39 
37 
32 
22 
20 

36 
37 
37 
50 
50 
41 
15 
29 
12 
7 
6 

60 
35.3 

Credits/Hours 
Supporting 

24 
33 
45 
4 
8 
17 
5 
8 
14 
13 
22 
27 
38 
85 
8 

23 
70 
8 

55 
20 
0 
20 

4 
20 
23 
22 
36 
74 
15 
48 
3 
9 
7 
18 
3.3 

Remainder 
46 
39 
26 
21 
17 
6 
13 
88 
82 
92 
77 
na 
53 
6 
83 
50 
13 
81 
32 
76 
106 
88 

84 
71 
68 
56 
42 
13 
66 
51 
17 
16 
11 
42 

81.3 

Total 
Credits 

33 
33 
33 
25 

190 
31.67 
3.27 

32 
32 
24 

Hours 
116 
116 
116 

132 
132 
132 
132 
na 
124 
124 
127 
127 
127 
128 
124 
128 
128 
128 

2997 
124.88 
4.97 

124 
128 
128 
128 
128 
128 
96 
128 

120 
120 

%of 
Total 
BIO 
40 
39 
39 
24 
24 
30 
28 
27 
27 
20 
25 
na 
27 
27 
28 
35 
35 
30 
29 
25 
17 
16 

901 
30.03 
8.98 

29 
29 
29 
39 
39 
32 
23 
23 
38 
22 
25 
50 
29 
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Table 4.8. Continued 

Region College 
Midwest Ohio North. 

Otterbein 

Augustana 
Bethel 

Simpson 

Total 
Mean 
SD 

Major 
BIOBA 
BIOBS 

ENVSTU 
MBIO 
EDU* 

MED TECH* 
LSBA 
LSBS 
MBIO 
BIO 

BIOBA 
BIOBS 
EDU* 

BCHE/MBIO 
BIO 

ENVSCI 

BIO 
31.3 
31.3 
37.3 
23.3 
32 

34.7 
32 
32 
32 
36 
44 
40 
28 
24 
32 
30 

Credits/Hours 
Supporting 

16.7 
30 

41.3 
39.3 
24 

55.3 
11.3 
18 

36.7 
12 
8 

31 
70 
48 
28 
28 

Remainder 
73.3 
60 

42.7 
58.7 
65.3 
24.7 
76.7 
70 

51.3 
82 
70 
51 
21 
68 
68 
70 

Total 
Credits Hours 

121.3 

88 
29.33 
4.62 

121.3 
121.3 
121.3 
121.3 
121.3 
120 
120 
120 
130 
122 
122 
149 
123 
128 
128 

3217.8 
123.76 
8.26 

%of 
Total 
BIO 
26 
26 
26 
19 
26 
29 
27 
27 
27 
28 
36 
33 
19 
20 
25 
23 
824 

28.41 
6.83 

••professional degree 
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Figure 4.5: Comparison of Percentage Biology Courses: 
Liberal Arts versus Professional Degree: Regional 
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Table 4.9: Comparison of Credits/Hours of Biology and Total Degree 
Requirements Needed Among Regions 

Total Regional 

West 

North 

South 

Midwest 

Mean 
Median 
Mode 

SD 

Mean 
Median 
Mode 

SD 

Mean 
Median 
Mode 

SD 

Mean 
Median 
Mode 

SD 

Mean 
Median 

Mode 
SD 

BIO Needed 
Credits 

9.29 
10 
12 

2.27 

na 
na 
na 
na 

9.6 
10 
10 

0.89 

7.8 
10 
10 

4.58 

8.3 
12 

12 
3.21 

Degree Req. 

na 
na 
na 

39.6 
40 
40 

0.89 

31.67 
33 
33 

3.27 

29.33 
32 
32 

4.62 

34 
35.5 

33,40 
5.22 

BIO Needed Degree Req. 
Hours 

35 
35 
32 

9.11 

34.9 
36 
37 

9.06 

33 
35 
28 

8.37 

34.3 
35 
37 

7.69 

37 
38 

32, 33, 36,40, 
44,45 
11.29 

125 
126 
128 
6.57 

127.4 
126 

126, 128 
7.49 

123.75 
125 
120 
3.57 

124.9 
125 
124 
4.97 

123.76 
126 

128 
8.26 

Another component of Table 4.8 is the total degree requirements showing 

supporting classes (most often mathematics courses, chemistry requhements, and physics 

classes) and the remainder of units was made of the core of courses in the majority of 

colleges and any other work common to all degrees. Figure 4.5 shows how the regions 

compare to one another in both liberal arts degrees and professional degrees. 

The last step involved calculating the actiial course requirements for the degree 

(Table 4.8). All regions' houriy requirements were very close: the highest mean number 

of hours was 127.4 hours for West schools and the lowest was 123.8 hours for the 

institiitions in the North and Midwest. Regional credit means ranged from 39.6 credhs 

required in the North to 29.3 credits averaged by schools withm the Midwest region. 
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Descriptive statistics—means, medians, modes and standard deviations—for the 

regions are found in Table 4.9. 

Research Ouestion Five 

Are there similarities in the requirements for the major among national liberal arts 
colleges? 

To deduce the similarities and dissimilarities among national colleges. Tables 4.5 

and Figure 4.2 were used again to look at the kinds of majors offered among the national 

colleges. The coders placed 43% of the majors in the life science related category of 

majors and 54% in the traditional category. Biology was the most commonly offered 

major with all but one school offering it as a major. More than half (62%) offered either 

neuroscience or a major similarly titled (Biopsychology, Neural and Behavioral Science, 

and Psychobiology, for example). 

The second tool to compare the majors was to look at the kinds of courses offered, 

so the means of each of the course types were calculated. The course descriptions of 

each of the life science courses deemed comparable were used to sort the courses into the 

area that best described their goals as stated m the catalogs. The areas were "tiadhional," 

"professional," and "other" (Table 4.10 and Figure 4.6). Regardless of department titie, 

more courses in each department fit into tiaditional description (78%) most often, 

followed by "other" (18%) with professional courses lagging far behind at 4%. The mean 

number of tiaditional courses offered by each of the 42 nationally ranked schools was 

21.9. The mean of professional courses equaled 1.2. Courses that fit neither category 

("other") had a mean of 5. 

Courses not used in analysis were general education courses used by all majors to 

fill core requirements, colloquia, seminars, internships, and those courses that did not fit 

the modal number. 

76 



Table 4.10: Numberof Life Science Courses: National 

Department 
Name 

Biology 

Natural 
Science 

Other 

Total 

Mean 

Nature of Course 

Traditional 

722 

55 

143 

920 

21.9 

Professional 

32 

2 

15 

49 

1.2 

Other 

157 

8 

43 

208 
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Figure 4.6: Comparison of Kinds ofLife Science Courses: National 

Research Ouestion Six 

Are there similarities in the requirements for the major among regional liberal arts 

colleges? 

To evaluate the similarities and dissimilarities among regional colleges. Table 4.6 

and Figure 4.3 were once again employed to discem the variations among the regional 

colleges. As seen before, more schools offered a "Biology" major than any other type. 
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The second most common major offered in regional schools, however, was biology 

education. 

The second step was to look at the total number of courses offered by regional 

schools, then calculate the mean for each course type. The course descriptions of each of 

the life science courses in question were sorted into the area that best described their 

goals as stated in the catalogs. The categories were "traditional," "professional," and 

"other" (Table 4.11 and Figure 4.7). Regional colleges offered 77% traditional courses, 

12% professional courses, and 11% courses classified as "other." The mean number of 

courses for all regions for tiaditional courses was 18.9, for professional courses 2.9, and 

for courses that fit neither of these descriptions, the mean was 2.8. This was followed by 

finding the averages in the kinds of courses offered for each of the regions (Table 4.12 

and Figure 4.8). Courses not used in analysis were general education courses used by all 

majors to fill core requirements, colloquia, seminars, intemships, and those courses that 

did not meet the modal number. 

Table 4.11: Number of Life Science Courses: Regional 

Department 
Name 

Biology 

Natural 
Science 

Other 

Total 

Mean 

Nature of Course 

Traditional 

521 

74 

162 

757 

18.9 

Professional 

73 

11 

32 

116 

2.9 

Other 

77 

8 

25 

110 

2.8 
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Figure 4.7: Total Number of Courses by Region 

Table 4.12: Course Type Comparison: Regional 

Course Type Total Mean % Region 
Regional 

Total 
Regional 

Mean 
Traditional 757 18.9 

Professional 116 2.9 

Other 110 2.8 

77 

12 

11 

West 
North 
South 

Midwest 

West 
North 
South 

Midwest 

West 
North 
South 

Midwest 

142 
200 
196 
218 

21 
36 
32 
28 

17 
32 
26 
35 

14.2 
20 

19.6 
21.8 

2.1 
3.6 
3.2 
2.8 

1.7 
3.2 
2.6 
3.5 
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Figure 4.8: Comparison of Kinds ofLife Science Courses: Regional 

Research Ouestion Seven 

Is there a difference between national and regional liberal arts colleges in life 
science majors? 

To address the similarities between national and regional colleges, mformation 

gathered for previous questions were compared in this broader context. The first 

difference that stands out is shown by Table 4.1 and Figure 4.1: national colleges offer 

life science degrees that primarily fall into the liberal arts context by 97% to 3%. By 

comparison, regional colleges offer 32% of their degrees under professional designations 

(and 68% under liberal arts). 

Tables 4.2, 4.3 and 4.4 show that the most common department title in both 

national and regional institutions is "Biology." However, when majors were sorted by 

nature, national colleges offered majors that had more life science related majors than 

traditional majors; that is opposed to regional colleges that had more majors described as 

traditional than either life science related or professional (Figures 4.2 and 4.3). 

The information available in Tables 4.7 and 4.8 tells the number of hours or 

credits required for the major in nationally ranked colleges. In addition, these tables also 
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tell the total degree requirements for each life science major and the percentage of the 

major made up of biology coursework. The mean of the percentage in national schools of 

25.1% of the total requirements in biology for professional degrees was compared to the 

mean of 28.1% of the total biology requirements in regional colleges. A pahed t test 

showed that there was significance in the difference in these percentages, with an alpha 

level of .05, d/(208) = 2.766, p = 0.006 (Table 4.13). 

Table 4.13: Two-Sample t Test for Significance in Difference 
Between Percentages of Biology Needed to Complete the Degree: 
National versus Regional 

Regional % National % 

Mean 
Variance 
Observations 
Hypothesized Mean Difference 
df 
tStat 
P(T<=t) one-tail 
t Critical one-tail 
P(T<=t) two-tail 
t Critical two-tail 

28.0531 

53.17573 

113 
0 

208 
2.765869 

0.003094 

1.652213 

0.006188 

1.971434 

25.10377 

70.64627 

106 

a = 0.05 

Table 4.14 enables the reader to compare the similarities and differences in 

requirements for life science degrees in the regions with those required by national 

schools outlined earher. Credit-wise, the regional colleges requhed a mean of 34 credits 

to the national mean of 31.7 for completion of the hfe science degree. For those colleges 

using hours as their standard, regional colleges asked for 125 hours while national 

colleges expected 125.6 hours for completion of the degree. 

Finally, it can be noted that national schools offered, on average, three more 

traditional courses (̂ i = 21.9 or 78%) than did the regional colleges {\i =18.9, 77%) 

(Tables 4.10 and 4.12). However, regional colleges tendered more than twice the number 

of professional courses (̂ i = 2.9, 12%) than national coUeges (ii = 1.2 or 4%). Then, in 

another reversal, national colleges showed more courses that were classified as "other" 
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(p = 5, 18%)) than regional colleges offered (p = 2.8,11%)—almost twice as many. An 

ANOVA of the different course types did not show a significant difference between the 

kinds of classes—tiaditional, professional, and "other"—between the totals of courses 

offered by national colleges and the totals of each of the regional schools, with F (2,12) 

= 3.62, p = 0.05 (Table 4.15). 

Table 4.14: Total Credits/Hours Needed to Complete Degree: 
National versus Regional 

Credits Hours 
National 

Regional Totals 

West 

North 

South 

Midwest 

Mean 
Median 
Mode 

Mean 
Median 
Mode 

Mean 
Median 
Mode 

Mean 
Median 
Mode 

Mean 
Median 
Mode 

Mean 
Median 
Mode 

32.7 
32 
32 

36 
35.5 

33,40 

na 
na 
na 

39.3 
40 
40 

33 
33 
33 

32 
32 
32 

126.1 
128 
128 

124.9 
126 
128 

125.2 
126 

126, 128 

124.3 
125 
120 

124.6 
125 
124 

125.4 
126 
128 
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Table 4.15: ANOVA Between National and Regional Colleges 
for Each Course Type 

SUMMARY 

Groups 
Traditional 
Professional 

Other 

Count 
5 
5 
5 

Sum 
1677 
167 
318 

Average 
335.4 
33.4 
63.6 

Variance 
107969.8 

116.8 
6563.3 

ANOVA 
Source of Variation 

Between Groups 
Within Groups 

Total 

SS 
216652 A 
458599.6 

735251.7 

df 
2 
12 

14 

MS 
138326.1 
38216.63 

F 
3.619525 

P-value 
0.058882 

F crit 
3.88529 

a = 0.05 

Research Question Eight 

Is there a difference between the respective regions among life science majors in 
regional liberal arts colleges? 

Once again, information gathered for other questions was used to compare each 

region to the others. Table 4.1 shows the breakdown in the nature of the major so that 

regions offering professional, liberal arts, and both kinds of degrees could be observed 

and compared. The South schools tallied the greatest percentage of professional degrees 

at 40%. The region that offered the fewest number of professional degrees percentage

wise was the Midwest, with 21%). 

The percentage of credits or hours required in the major are outiined region by 

region in Table 4.8. The percentage of hourly requirement of biology classes ranged 

from an average high in the schools of the South of just over 30% of the total 

requirements in the major to a low percentage of ahnost 26% in the West. Credits and 

hour requirements can be compared using Tables 4.8,4.9 and 4.12. An ANOVA (Table 

4.16) showed no significant variations in the percentages among tiie regions with F (3, 

109) = 1.58, p = 0.20. 
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Table 4.16: ANOVA (Single Factor) Between Regions (Percentage of Biology 
Needed to Complete the Degree) 

SUMMARY 

Groups Count Sum Average Variance 
North 
West 
South 

Midwest 

29 
25 
30 

29 

798 
647 
901 

824 

27.51724 
25.88 

30.03333 

28.41379 

36.68719 
43.19333 
80.65402 

46.60837 

ANOVA 

Source of Variation 
Between Groups 
Within Groups 

Total 

SS 
247.7988872 
5707.882529 

5955.681416 

4f 
3 

109 

112 

MS 
82.59963 
52.36589 

F 
1.577355 

P-value 
0.199015 

F crit 
2.687912 

a = 0.05 

Analysis of the percentages demanded by schools offering professional versus 

liberal arts degrees was made using Figure 4.5. The information derived from this figure 

indicates that overall, the regions had a greater course percentage required in thefr liberal 

arts degrees (|a = 29.2%)) than in their professional degrees (p = 26.6%). The South led 

both degree categories in percentages of compulsory biology necessary to complete the 

degree. 

Finally, Table 4.11 shows the three course types separated by department name 

but Table 4.12 gives a breakdown region by region of the raw totals of each region for 

each course type and their respective means. Traditional courses far outnumbered both 

professional and "other" courses, h is interesting to note that the mean numbers of both 

professional (2.9) and "other" (2.8) courses were very close. Another ANOVA run to 

check for significant differences in the types of courses—traditional, professional, or 

"other" did not show a significant difference among the three types, with F (3,8) = 

0.077, p = 0.97 (Table 4.17). 
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Table 4.17: ANOVA Between Regions (Course Type Comparison) 

SUMMARY 
Groups 
West 
North 
South 

Midwest 

Count 
3 
3 
3 
3 

Sum 
180 
268 
254 
281 

Average 
60 

89.33333 
84.66667 
93.66667 

Variance 
5047 

9189.333 
9305.333 
11606.33 

ANOVA 
Source of Variation 

Between Groups 
Within Groups 

Total 

SS 
2042.917 

70296 

72338.92 

df 
3 
8 

11 

MS 
680.9722 

8787 

F 
0.077498 

P-value 
0.970407 

F crit 
4.06618 

a = 0.05 

Summary 

The data for this study was dravm from 82 college catalogs. Using these catalogs, 

summaries of requirements necessary for a baccalaureate degree in a hfe science field 

were located and analyzed. From these catalogs, comparisons between nationally ranked 

colleges could be made, between regionally ranked colleges could be made, and 

eventually between national and regional colleges could be made. 

In order to more accurately compare colleges using different ways to mark 

courses—^hours, credhs, etc.—I converted requirements into percentages. The data was 

somewhat mixed. National colleges generally did not have as stringent a credh 

requirement as did regional colleges for a life science degree, but averaged a higher hour 

requirement. The life science majors offered by national colleges were also somewhat 

different than those accessible in regional colleges. Overall, in both national and regional 

colleges, liberal arts degrees had higher biology components than did professional 

degrees. Course types did not show that much diversity between national and regional. 

What becomes apparent in comparing national to regional schools is the 

likelihood of regional schools offering more professional degrees requiring more hours or 

credits to complete. That leads one to question whether this might be a competitive tool 

usefiil in competition with nationally ranked liberal arts colleges. 
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CHAPTER V 

CONCLUSIONS, INFERENCES, AND RECOMMENDATIONS 

FOR FURTHER RESEARCH OR ACTION 

The study of liberal arts colleges' life sciences degrees has led to some interesting 

conclusions and inferences. The goal of this study was to describe life science majors in 

liberal arts colleges. This description was accomplished by answering a series of 

research questions. While not in the purview of this examination, schools that wish to 

better compete with other liberal arts colleges can make use of this information m 

reviewing life science programs, hi this closing chapter, the limitations of undertaking 

this particular investigation are reviewed and conclusions regardmg the gathered data will 

be presented. Once the conclusions have been submitted, inferences and 

recommendations for fiirther study or action will be put forth. 

Research Limitations 

No research project can overcome all the parameters that govem the gathering of 

information. These limitations may preclude the practical application of these findings to 

particular institutions. The following paragraphs detail these particular limiting factors. 

The choice of institutions to include in the study was the top ranking liberal arts 

colleges in the United States, based on U.S. News and Worid Report (USNWR). This 

report is issued annually and each year there is some realignment of schools. Some 

schools move up the list, others move down, and others may move to a lower tier while 

once lower tier institutions climb into the top rankings. Even since the publication of the 

2000 edition, changes have occurred, so the data presented in this paper may not fairly 

represent a particular college at this point in time. Furthermore, not each of the factors 

used in determining rank are particularly academic, i.e., alumni giving, percentage of 

faculty with a terminal degree, and faculty compensation (Appendix A). 

In reporting statistics to USNWR, some colleges failed to report all the 

information the publication requested. In those instances, employees of USNWR did the 

reporting themselves. This could be construed as biased reporting if the person had no 
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actual knowledge of the institution him/herself or even if s/he did. Personal bias might 

cost an institution a ranking place or more, or might elevate a school to a higher ranking 

that it actually deserves. In addition, the facts page regarding each college outlines what 

pre-professional programs each school offers. When perusing the actual catalog, many 

schools offer no more than pre-professional counseling rather than a program per se. 

The statistics upon which these rankings are based are dependent on the self-

reports these colleges make to this armual publication. With that in mind, any number of 

the schools included would release somewhat biased statistics in some categories that are 

not specifically quantitative. These schools that were studied were assumed to be 

representative of liberal arts colleges nationwide. Because not all 591 liberal arts 

colleges were studied, the results of the phenomenon being investigated may not fairly 

illustiate what in actuality is the organization of life science majors in all schools. 

Research Conclusions and Discussion 

In spite of some limitations, conclusions can still be dravm from the data gathered 

in this investigation. The conclusions and discussion of their implications are as follows: 

1. The first question addressed in this study attempted to answer if the tiend 

Delucchi (1997) reported for liberal arts schools with predominately 

professional degrees was true in the life science majors of 82 reputable liberal 

arts institutions. Most of the 82 schools' mission, purpose, or goal statements 

outlined in the introduction of the college and sometimes in the objectives 

stated in the departinent pages referred to the school's mission of education in 

the liberal arts while preparing a student for a profession or a career. Because 

the majority of statements were so stated, the findings that all nationally 

ranked liberal arts colleges offered life science degrees under the umbrella of 

liberal arts and only three (3%) offer a professional degree, the national 

schools' mission statements are somewhat misleading. Regionally ranked 

colleges offered 31.5%) professional degrees so can be classified as offering a 

substantial blend of professional and liberal arts life science degrees. This 
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supports the conclusion that the statements are indeed reflected in their life 

science curricula. 

Delucchi (1997) says, ".. .the retention of a liberal arts claim in the academic 

mission statements of these colleges becomes inconsistent with their professional 

curriculum" (p. 414). "These colleges" to which he refers are more than 300 colleges he 

examined claiming liberal arts as thefr institutional purpose. While this may be true for 

classification of all majors in all departments, the data of this study did not support that 

assertion, hiterestingly, Gilbert (1995) claims that looking at the history of liberal arts 

colleges, one would see "these institutions are not now and never have been uniform in 

their educational missions. In fact, far fewer of them historically have been as heavily 

devoted to the liberal arts as has commonly been supposed" (p. 36). This dichotomy of 

purpose has muddied the waters as far as defirung precisely what a liberal arts college is. 

Snedden (1999) feels today's liberal arts colleges are "distorted and artificialized" 

(p.609). Perhaps that is why most liberal arts colleges make a mission out of both 

liberally and vocationally preparing students to tackle the world. 

2. Department titles were diverse, as expected. The department titles were 

divided into three denominations: "Biology," "Natural Science," and "Other." 

The Department of Biology was overwhelmingly the most common title, but 

"Natural Science" was not the second most common. A combination of 

derivatives of the first two as well as other department titles and combinations 

accounted for about 20% of department names. Organization of majors 

(called that title by all schools, although some made reference to 

"concenfration" as well) fell along predictable lines. All but one national 

college and all but one regional college had Biology as a major; those that did 

call their majors by another name used "Life Science" and "Ecology and 

Organismal Science." National colleges had more majors classified as life 

science related than did regional, which had a greater number of traditional 

majors. Regardless of department title, courses offered, although differing 

widely in number, did not differ so much in content and intent. Courses fell 

into three categories: traditional, professional, and "other." National colleges 
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offered 78% traditional classes and regional colleges had 77% courses that 

appeared tiaditional. 

Whereas liberal arts colleges may offer professional degrees, this data does not 

support that conclusion in life science majors. Department titles and the majors offered 

in each department do not fall outside the line of "liberal arts" as often in national schools 

as regional schools. Those schools that do offer professional degrees primarily are the 

regional colleges. The most commonly offered professional degree in regional colleges 

was biology education. Twenty-six regional colleges listed it under the Department of 

Biology while only two national colleges offered biology education. Perhaps this is a 

competitive tool, as suggested by Kushner (1999) in his work with business education in 

liberal arts colleges. Degrees in medical technology were also offered in 25% of regional 

colleges. The types of life science majors of national schools numbered 11 while the 

total types of life science majors in regional schools included 12. 

3. College catalogs for national colleges did not outline different requirements 

for liberal arts and professional degrees except in the rare instances (two) of 

biology education degrees. Overall, national colleges expected an average of 

just over 25% of the coursework in biology for the degree. A comparison 

between requirements for a liberal arts life science degree and a professional 

life science degree showed that liberal arts degrees demanded 25% of their 

coursework in biology while professional degrees asked only 21%. 

The anticipation was that many more schools than actually did would offer 

professional degrees, h was also expected that professional degrees would have a higher 

biology component than would liberal arts degrees. This did not prove so. Although pre

medicine is a popular choice among entering biology majors, there is no actual pre

medical degree as such. Many school catalogs even advise students to take a diversity of 

courses, not just science courses, based on the medical school's desire for educationally 

well-rounded applicants. The difference that was encountered often was a difference in 

requirements between the Bachelor of Arts and the Bachelor of Science in a particular 

major (i.e., biology). In most cases, the Bachelor of Science in biology placed a greater 
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emphasis on the number of supporting courses in other science fields than did the 

Bachelor of Arts degree in biology. 

4. The 12 types of majors offered among the top regionally ranked colleges fell 

into two categories: traditional liberal arts and professional. No regional 

school offered only professional degrees but all offered some professional 

degrees. Only one region had a preponderance of requirements for the 

professional degree over the liberal arts degree: the South. All other regions 

had a higher percentage requirement for liberal arts life science degrees. 

Once again, the forecast was for there to be far more professional degrees than 

were actually tabulated and that they would, in many cases, have a greater biology course 

element than liberal arts degrees. Typically, with biology education the second most 

common degree offered among all regions, the supporting course load is where the 

difference was. The necessary education classes in addition to the biology and other 

science requirements were the areas demanding a great amount of the student's 

coursework. 

5. Regional schools, even though of high repute, still have to recruit harder and 

be innovative in their curricula to receive the number of students that will 

keep the college financially viable. Hersh (1997) reiterates this perception by 

stating the public questions the value of a liberal arts education because it 

expects postsecondary education to be virtually all preparation for the 

workplace. He goes on to say, "Small liberal arts colleges need to 

communicate better to their key audiences what the "liberal arts' they offer 

mean in today's and tomorrow's world and provide evidence that they do 

offer important skills for tiie worid of work" (p. 20). Even as far back as 

1984, Zammuto predicted liberal arts colleges would have to compete for 

students and resources against institutions that focus on professional 

programs. 

6. There were similarities in requirements for life science degrees among 

nationally ranked colleges. First of all, the most commonly offered major was 

biology. When the majors of the 42 schools were coded, there were fewer 
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majors in the tiaditional group than the life science related group, both of 

which outnumbered the professional group. Another interesting finding was 

that some type of neuroscience degree, a combination of biology and 

psychology, was the second most offered degree for national schools. Of the 

42 institiitions investigated, 26 had this kind of course of study listed as a 

major. Among all the national colleges, the mean number of tiaditional 

courses offered was 21.9. The average number of professional courses was 

only 1.2, while those categorized as "other" averaged 5. 

It is not a surprise that biology topped the list as the most common major. More 

surprising was that the professional course mean was so low in national colleges. Once 

again, ft was anticipated that there would be more professional majors in national liberal 

arts schools so there would have been a correlative high number of professional courses 

to uphold these expected majors. Some of the professional courses encountered were 

microbiology whose course narrative included words such as "for the health field major," 

a few courses in pharmaceutical biology and chemistry ("an ideal intioduction to 

medicine for premedical students," Wesleyan catalog, 2000), and clinical 

neuropsychology. The "other" category contained courses whose descriptions did not 

refer to as much biology or professional content as those tiaditional or professional 

courses did. Some of these courses included envfronmental biology, some courses in 

election microscopy (other times coded professional courses, depending on the 

description), and biochemistry. 

The dissimilarities were the lack of uniform placement of some majors, such as 

biochemistry and environmental science. Some colleges listed these under the biology 

major while the chemistry department may have had claim of biochemistry in others. 

Envirorunental studies may have been a major that stood on its own with or without 

specialties. In frequent cases, there was no more biology required than that to meet the 

core requirements. 

7. Regional schools also had many similarities. All but one school offered a 

major entitled "Biology." The second most common degree was biology 

education, with slightly under half of the regional schools listing it as a major 
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under their biology department. Overall, the mean number of traditional 

courses was 18.9, for professional, 2.9, and for courses not fitting those 

categories, the average was 2.8. Biology education was the second most 

common degree in three of the four regions; in that region (Midwest), the 

second most common major was envirorunental science. One-fourth of the 

regional schools offered degrees in medical technology. 

Once again, most courses offered fell under the traditional course category. 

However, with the addition of more professional majors the number of professional 

courses also rose accordingly while the number of "other " averaged about the same as 

professional courses. The West had the lowest mean number of fraditional courses while 

the Midwest had the highest. The North had the highest mean of professional courses 

and the Midwest had the highest average of "other" kinds of courses. Course 

descriptions were again used to codify the courses and nothing unusual was encountered. 

8. Regional schools offered far more professional degrees than did national 

schools by a margin of 32% to 3%. A t test showed a significant difference in 

the percentage of biology courses needed to complete the life science degree 

between national and regional schools, with regional colleges demanding a 

significantly higher percentage of biology courses to complete the degree. 

When comparing the four regions and the national schools to determine if 

there were significant differences in course types—tiaditional, professional, or 

"other"—it was shown by an ANOVA not to be significantiy different. 

One obvious difference between national and regional colleges was the intent of the 

majors. In national schools, a greater number of majors were described as life science 

related than tiaditional while regional colleges had more majors categorized as 

tiaditional. Regional schools had a higher percentage of courses in the major than did 

national colleges. However, when comparing total course requirements for the 

baccalaureate degree, national colleges had a higher hour requirement while regional 

colleges had a higher credit requirement. Another difference found was the difference in 

the requirements for the liberal arts degree versus the professional degree. National 

colleges had a higher requirement for liberal arts degrees than did regional colleges. 
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When the total number of courses was compared between the two groups of colleges, 

national colleges offered more traditional courses and those categorized as "other" than 

did regional colleges. Regional colleges, not surprisingly, had a greater mean of 

professional courses, roughly twice that of national colleges. Overall, national colleges 

offered more courses than did regional colleges. 

One factor that may have impacted the results was the way in which course units 

were outlined. National schools predominantly used credits, but even then, some schools 

that used that term used it as a term describing hours. Hours and units were other terms 

used to designate course requirements for graduation. The highest credit requirement for 

a biology major was 14 (Lawrence) and the lowest was Kenyon's requirement of two and 

one-fourth credits for biochemistry. Of those schools using the hour system, Sarah 

Lawrence College apparently asks their majors to take 70 hours in the major. For that 

reason (incongruity among colleges), percentages were used so that appropriate 

comparisons could be made. 

9. An analysis of variance showed that there was no significance in percentages 

among regions as far as requirements for the hfe science degree was 

concemed. What was an obvious difference was the mean course number of 

courses offered by the South region's colleges as compared to the other three 

regions. Looking at raw data showed the 10 colleges m the South offered 

only 180 total courses as compared to the maximum number of 281 listed by 

the 10 Midwest colleges. 

Regional colleges are similar in their requirements for life science majors with the 

exception of total course number offered. Whereas the total course number varied by 100 

courses between the Midwest's highest total number of courses and tiie West's lowest 

total numbers, the mean numbers for three of the regions were very close. The farthest 

from these three means was the mean for tiie West's colleges at 18, compared to about 27 

for the average mean of the other three regions. The West also had the lowest mean of 

tiadhional, professional, and "otiier" courses than did the other three regions. This tiend 

is the most glaring difference among the regions. Biology education was the second most 
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commonly listed major for three of tiie four regions. The Midwest schools had more 

environmental science majors for the second most commonly offered degree. 

Inferences 

Inferences made from the aforementioned conclusions can be made from the 

empirical data presented. In addition, opinions of the researcher from studying more than 

82 college catalogs have also led to some inferences. 

From perceptions before this investigation to the development of ideas and beliefs 

during this study, one inference is that the American pubhc is woefiilly ignorant of what a 

liberal arts education is. One misperception is that liberal arts per se is a major. Liberal 

arts is not a major, it is a compendium of majors, from the humanities to the hard 

sciences. What has been derived from this list of concentiations is what has broken the 

field of education apart. However, it is what keeps this country vital as the educational 

system prepares persons not only to think but with needed professional training as well. 

One might deduce the major problem is whether schools that claim their liberal 

arts heritage are living up to that claim. Lang (1999) states that these mstitutions have 

the problem of sustaining their tiaditional academic character in a competitive 
environment in which, on the one hand, they have lost the exclusivity of thefr 
liberal arts franchise and, on the other, more and more of their prospective 
students insist on undergraduate education that also offers attractive vocational 
substance, (p. 137) 

Delucchi (1999) substantiates that perception, arguing that by holding tight to the 

liberal arts assertion makes stronger affiliations and loyalties to the institution and how 

the public perceives h. "Thus, despite the dominance of hs professional curriculum, a 

college may continue to promote a liberal arts academic mission" (p. 418). Delucchi 

fiirther reports studies showing that some select liberal arts institutions can place 

graduates in high-status positions. Hersh (1997) concurs with those that feel the small 

liberal arts colleges are an endangered phenomenon: small liberal arts colleges face 

considerable tiials. Fortunately, he goes on to speculate, the market for higher education 

will continue to expand for a few more years into the fiiture. What will maintain any 

institution, he emphasizes, is the public's view of the uncertain economy, demands of the 
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job market, and demographic necessities. For small liberal arts colleges to survive, the 

public—^parents and students—must be made aware of what liberal arts actually are and 

what advantages they have to offer. This role of communication falls upon the shoulders 

of the institutions. 

Casement (1999) concludes that the current vision of liberal arts is no longer 

realistic so should be replaced by promotion of its practical nature. Lang (1999) 

describes his feelings: liberal arts colleges are on the way out because of their traditional 

mission. If they are not actually closing, they may be pinched by the more stiingent 

needs of the American economy (Miles, 1999). Rather than closing, however, Pfiiister 

(1984b) says many colleges shift their emphases or change their programs, or add new 

options to the old. This seems to be a common solution for many colleges. 

Another inference is that mission statements are vmtten and styled to make the 

school look most attiactive to the highest number of desirable applicants. If liberal arts 

colleges are not living up to their claim, should they change their programs or change 

their claim? Many feel just a restatement of mission could most easily solve this 

dilemma. If one searches through most college catalogs, s/he would find that the mission 

statement is not the only statement of purpose for these schools. Many mission 

statements aheady incorporate phraseology suggesting the ideal of the liberal arts 

curriculum combined with preparation for a career. Gilbert (1995) blatantly states that in 

thefr history, liberal arts colleges "are not now and never have been uniform in their 

educational missions. In fact far fewer of them historically have been as heavily devoted 

to the liberal arts as has commonly been supposed" (p. 36). 

The second option for liberal arts colleges is to provide what the students 

apparently want: a practical dimension. Bonvillian and Murphy (1996) repeat this is 

why many Baccalaureate II liberal arts colleges are instead, small professional colleges. 

This is in opposition to those who promote liberal arts education as education for its own 

sake, in the paraphrased words of John Henry Nevraian (Houston, 1996). These 

educators and philosophers believe education should primarily be used to prepare one to 

leam, but not to place before the student a set of facts or ideas to leam. As emphasized 

by Crimmel (1993), "the purpose of the liberal arts college is to provide a liberal 
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education" (p. 292). From my study, I have inferred most regional liberal arts colleges 

have indeed opted to become more professional in their degree offerings. 

Recommendations for Further Research or Action 

The following list of recommendations for fiirther research reflects only a few of the 

many facets one could delve into when looking at liberal arts colleges. 

1. Altiiough the discipline of biology (or life science) is not antithetical to the 

framework of liberal arts, there are some majors offered under the auspices of life 

science tiiat clearly do not fall within the boundaries of liberal arts. What about 

other disciplines in liberal arts colleges? Each field could undergo pemsal in 

much the same maimer as this study and Kushner's (1999) study to determine 

how much each of the branches of leaming has deviated from the original liberal 

arts intent. If these studies were to be undertaken, then collaboration of all the 

analyses would produce a more accurate picture of liberal arts colleges and 

whether they are meeting their missions and goals. 

2. An interesting study would be to compare the nature of the degree and the nature 

of courses between liberal arts colleges and the imdergraduate schools of 

universities to ascertain whether there is indeed a wide gulf between the two. 

This could be a comparison of life science programs, but professional majors 

especially. As a point of interest, one could attempt to determine if liberal arts 

college professional degrees contain a greater liberal arts component than 

universities' professional degrees. 

3. Could it be that the variations in requirements for liberal arts, and professional 

degrees particularly, among regions are the result of different accrediting 

associations? This would be an intriguing area to investigate. Ifit could be 

shown that an accrediting body for one region expected certain percentages of 

degrees to be composed of the major courses as opposed to different requirements 

in another region, then one of two things needs to happen. First, perhaps the 

accrediting associations should be more uniform in their requirements. Second, 

those who are concemed about the "loss" of the liberal arts component in colleges 
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will need to quit stirring the pot of discontent as it will not affect what the 

accrediting bodies ask. 

4. Might the lower percentage of life science coursework for professional degrees be 

due to an increased load of supporting coursework? When looking at the 

education course requirements for biology education, for instance, there may be 

as much as 69%) of the degree made of supporting courses (Asbury College). If 

one adds in general (core) requirements, that does not leave many hours for life 

science concentration. This is but one extieme example, but fiuther investigation 

of supporting course requirements is in order. Would could surmise if this heavy 

a support segment is needed and fiirther hypothesize what supporting coursework 

would be adequate. 

5. Majors that are perceived as tiaditional and/or life science related could be studied 

much more in depth to establish if they are in fact tiaditional/life science related 

or actually professional. Looking more closely at department goals and students' 

declared majors might hint at what the majors actually prepare a student to do. 

What must occur is close scmtiny of courses offered and courses required for 

each major. In the same vein, the nature of life science courses could likely be 

more precisely defined in catalogs and web sites and even syllabi. More clearly 

outlined descriptions would help researchers determine intent, but even more 

importantly, would help students choose courses more wisely. 

Summary 

Liberal arts colleges are a historical institution unique to the United States. 

Contemporary liberal arts colleges typically are small, private, enroll students of 

tiaditional college age and keep them in a residential setting, and offer undergraduate 

courses in liberal arts subjects. Their goals have swung between the general and the 

professional, depending on the public influence at the time. Those who do not adapt to 

what the American pubhc demands face potential financial disaster and closure. 

This study looked at 82 ranked liberal arts colleges. The sample included the top 

42 nationally ranked and the top 40 regionally ranked liberal arts colleges (top 10 in each 
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ot four regions). The investigation involved comparing the colleges' mission statements 

with their life science curricula. Virtually all mission statements of liberal arts colleges 

emphasize the college's goal of a liberal arts education with all it implies: thinking skills, 

citizenship, with a modicum of knowledge. Many liberal arts colleges have added 

components stiessing preparation for a career or vocation. This study pointed out 

curricula of regional liberal arts colleges most often back up that claim while very few of 

the top nationally ranked institutions offer professional degrees, regardless of their 

mission statements. 

In comparing the two groups of colleges, the types of majors were similar and 

degree requirements for professional and liberal arts were similar. National colleges 

were similar in their demands for their degrees as were regional colleges. Comparison of 

regional colleges showed no significant difference in percentage of biology coursework 

necessary to complete the life science degree, nor was there a significant difference in 

types of courses—^tiaditional, professional, "other"—offered by regional colleges. The 

major difference encountered in this study was the disproportionate number of 

professional degrees between the two sets of colleges. Statistically significant differences 

were found in the percentage of coursework in biology to complete the degree for the life 

science major between the two categories of colleges. What was not discovered was the 

reason for this disparity; could it stiictly be a marketing strategy to better compete for the 

student pool? 
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Table A.l: Undergraduate Ranking Criteria and Weights 

Ranking 
Category 

Academic 
Reputation 

Student 
Selectivity 
(Fall '98) 

Faculty 
Resources 

('98) 

Retention 
Rate 

Financial 
Resoiffces 

Alumni 
Giving 

Graduation 
Rate 

Performance 
TOTAL 

National 
Universities 
and Liberal 

Arts Colleges-
Category 
Weight 

25% 

15% 

20% 

20% 

10% 

5% 

5% 

100% 

Regional 
Universities 
and Regional 
Liberal Arts 

Colleges-
Category 
Weight 

25% 

15% 

20% 

25% 

10% 

5% 

0% 

100% 

Subfactor 

Academic 
Reputation Survey 

Acceptance rate 
Yield 

HS Class Standing-
top 10% 

HS Class Standing-
top 25% 

SAT/ACT Scores 
Faculty 

Compensation 
Faculty with Top 
Terminal Degrees 

% Full-time Faculty 
Student/Faculty ratio 
Class Size, 1 -19 

Students 
Class Size, 50+ 

Students 
Average Graduation 

Rate 
Average Freshman 

Retention Rate 
Educational 

Expenditures/Student 

Alumni Giving Rate 

Graduation Rate 
Performance 

-

National 
Universities 
and National 
Liberal Arts 

Colleges-
Subfactor 

100% 

15% 
10% 

35% 

0% 

40% 

35% 

15% 

5% 
5% 

30% 

10% 

80% 

20% 

100% 

100% 

100% 

100% 

Regional 
Universities 
and Regional 
Liberal Arts 

CoUeges-
Subfactor 

100% 

15% 
10% 

0% 

35% 

40% 

35% 

15% 

5% 
5% 

30% 

10% 

80% 

20% 

100% 

100% 

0% 

100% 
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Definitions of Ranking Criteria 

Academic reputation: The average rating ofthe quality of a school's academic programs as 

evaluated by officials at similar institutions. The survey was conducted in the spring of 1999. 

Acceptance rate: The ratio ofthe number of students admitted to the number of applicants for the 

fall 1998 admission. 

Alumni giving: Percent of undergraduate alumni of record vî ho donated money to the college or 

university, averaged over the 1997 and 1998 rates. 

Class size. 1-19 students: The percentage of undergraduate classes, excluding class subsections, 

with fewer than 20 students enrolled during the fall of 1998. 

Class size. 50+ students: The percentage of undergraduate classes, excluding class subsections, 

with 50 students or more enrolled during the fall of 1998. 

Expenditures per student: This year we are measuring financial resources by the average 

spending per flill-time equivalent student on instruction, research, public service, academic 

support, student services, institutional support, and operations and maintenance during the 1997 

and 1998 fiscal years. To calculate: full-time equivalent students = total flill-time enrollment + 

33% X total part-time enrollment. Note: Enrollment includes graduate and undergraduate 

students. 

Faculty compensation: Average faculty pay and benefits adjusted for regional differences in cost 

of living during the 1997 and 1998 academic years. Includes fiill-time assistant, associate, and 

fiiU professors. (Average faculty pay and benefits is adjusted for regional differences in cost of 

living using indices from Runzheimer International.) 

Faculty with Ph.D.'s or ton terminal degree: The proportion of full-time faculty members with a 

doctorate or the highest degree possible in their field or specialty during the 1998 academic year. 

Average freshtnan retention rate: Percentage of first-year freshmen who returned to the same 

college or university the following fall, averaged over the classes entering between 1994 and 

1997. 
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Proportion of full-time faculty: The proportion of total faculty employed on a fiill-time basis 

during the 1998 academic year. To calculate: proportion of flill-time equivalent faculty = total 

full-time faculty / (total full-time faculty + 38.4% total part-time faculty). 

Average graduation rate: Percentage of freshmen who graduated within a six-year period, 

averaged over the classes entering between 1989 and 1992. 

Graduation rate performance: The difference between the actual six-year graduation rate for 

students entering in the fall of 1992 and the rate expected from entering test scores and education 

expenditures. Note: In past years, this indicator was referred to as "value added." 

High school class standing: The proportion of students enrolled for the fall 1998 academic year 

who graduated in the top 10 percent (for national universities and liberal arts colleges) or 25 

percent (for regional universities and liberal arts colleges) of their high school class. 

SAT/ACT scores: Average test scores on the SAT or ACT of enrolled students, converted to 

percentile scores by using the distribution of all test takers for the fall 1998 entering class. 

Student/faculty ratio: The ratio of fiiU-time-equivalent students to full-time-equivalent faculty 

members during the fall of 1998, excluding faculty and students of law, medical, and other stand

alone graduate or professional programs in which faculty teach virtually only graduate-level 

students. Faculty numbers also exclude graduate teaching assistants. 

Yield: The ratio of students who enroll to those admitted to the fall 1998 freshman class. 

Source: U. S. News & Worid Report. [Online]. Available: 
http://www.usnews.com/usnews/edu/college/rankings/weight.htin 
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APPENDIX B 

TOP 40 (42) RANKED NATIONAL 

LIBERAL ARTS COLLEGES 
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Table B.l: Top 40 (42) Ranked National Liberal Arts Colleges 

Rank 

1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
11 
13 
14 
14 
16 
17 
18 
18 
18 
18 
22 
23 
24 
25 
25 
25 
25 
25 
30 
30 
32 
33 
33 
35 
35 
35 
38 
39 

College 
Carnegie Classification 

Swarthmore College, I 
Amherst College, I 
Williams College, I 
Wellesley College, I 
Haverford College, I 
Middlebury College, I 
Pomona College, I 
Carleton College, I 
Bowdoin College, I 
Wesleyan University, I 
Davidson College, I 
Grinnell College, I 
Smith College, I 
Claremont McKenna College, I 
Washington & Lee University, I 
Mount Holyoke College, I 
Vassar College, I 
Bryn Mawr College, I 
Colby College, I 
Colgate University, I 
Hamilton College, I 
Trinity College, I 
Bates College, II 
Macalester College, I 
Barnard College, I 
Colorado College, I 
Connecticut College, I 
Oberlin College, I 
College ofthe South, I 
Bucknell University, I 
College ofthe Holy Cross, I 
Kenyon College, I 
Lafayette College, I 
Union College, I 
Franklin & Marshall College, I 
Scripps College, I 
Whitman College, I 
Sarah Lawrence College, I 
Dickinson College, I 

Year 
Est. 
1864 
1821 
1793 
1870 
1833 
1800 
1887 
1866 
1794 
1831 
1837 
1846 
1871 
1946 
1749 
1837 
1861 
1885 
1813 
1819 
1812 
1823 
1855 
1874 
1889 
1874 
1911 
1833 
1857 
1846 
1843 
1824 
1826 
1795 
1787 
1926 
1859 
1926 
1773 

Undergraduates 
1388 
1668 
2063 
2287 
1147 
2273 
1572 
1881 
1583 
2750 
1639 
1345 
2655 
1024 
1696 
1885 
2396 
1238 
1802 
2823 
1733 
2088 
1713 
1791 
2270 
1968 
1749 
2932 
1326 
3456 
2789 
1568 
2244 
2107 
1862 
782 
1387 
1114 
1844 

Location 

Swarthmore, Pennsylvania 
Amherst, Massachusetts 
Williamstown, Massachusetts 
Wellesley, Massachusetts 
Haverford, Pennsylvania 
Middlebury, Vermont 
Pomona, California 
Northfield, Minnesota 
Brunswick, Maine 
Middletown, Connecticut 
Davidson, North Carolina 
Grinnell, Iowa 
Northampton, Massachusetts 
Claremont, California 
Lexington, Virginia 
South Hadley, Massachusetts 
Poughkeepsie, New York 
Bryn Mawr, Pennsylvania 
Waterville, Maine 
Hamilton, New York 
Clinton, New York 
Hartford, Connecticut 
Lewiston, Maine 
St. Paul, Minnesota 
New York, New York 
Colorado Springs, Colorado 
New London, Connecticut 
Oberlin, Ohio 
Sewanee, Tennessee 
Lewisburg, Pennsylvania 
Worcester, Massachusetts 
Gambier, Ohio 
Easton, Pennsylvania 
Schenectady, New York 
Lancaster, Pennsylvania 
Claremont, CaUfomia 
Walla Walla, Washington 
Bronxville, New York 
Carlisle, Pennsylvania 
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Table B.l. Continued 

Rank 

40 

40 
40 

College 
Carnegie Classification 

Bard College, I 

Lawrence University, I 
Occidental College, I 

Year 
Est. 
1860 

1847 
1887 

#of 
Undergraduates 

1248 

1235 
1554 

Location 

Annandale on the Hudson, 
New York 
Appleton, Wisconsin 
Los Angeles, California 

Source: http://wwvv.usiievvs.com/usnews/edu/college/rankings/ 
http://wvv\v.camegiefoimdation.org/Our\Vork/OurWork.htm 
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TOP 10 RANKED REGIONAL 

LIBERAL ARTS COLLEGES 

114 



Table C. 1: Midwestem Region 

Rank 

1 
2 
3 
4 
5 
6 

7 
8 

8 
8 

College, Carnegie 
Classification 

Hillsdale College, II 
St. Mary's College, II 
Taylor University, II 
St. Norbert College, II 
Principia College, II 
Ohio Northem 
University, II 
Otterbein College, II 
Augustana College, II 

Bethel College, II 
Simpson College, II 

Year 
Est 
1844 
1844 
1846 
1898 
1910 
1871 

1847 
1860 

1947 
1860 

# of 
Undergraduates 

1190 
1355 
1876 
1925 
584 

2359 

2389 
1639 

2524 
1992 

Location 

Hillsdale, Michigan 
Notre Dame, Indiana 
Upland, Indiana 
De Pere, Wisconsin 
Elsah, Illinois 
Ada, Ohio 

Westerville, Ohio 
Sioux Falls, North 
Dakota 
St. Paul, Minnesota 
Indianola, Indiana 

Table C.2: Northem Region 

Rank 

1 
1 

3 

4 

5 
6 

6 
8 

8 

10 

College, Carnegie 
Classification 

Stonehill College, II 
Susquehanna 
University, II 
Elizabethtown 
College, II 
St. Ansehn College, II 

Le Moyne College, II 
Lebanon Valley 
College, II 
Regis College, II 
Grove City College, II 

King's College, II 

Messiah College, II 

Year 
Est 
1948 
1858 

1899 

1889 

1946 
1866 

1927 
1876 

1946 

1909 

# of 
Undergraduates 

2658 
1765 

1749 

2064 

2350 
1707 

1085 
2323 

2104 

2697 

Location 

Easton, Massachusetts 
Selinsgrove, 
Pennsylvania 
Elizabethtown, 
Pennsylvania 
Manchester, New 
Hampshire 
Syracuse, New York 
Annville, Pennsylvania 

Weston, Massachusetts 
Grove City, 
Pennsylvania 
Wilkes-Barre, 
Pennsylvania 
Grantham, Pennsylvania 
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Table c.3: Soutiiem Region 

Rank 

1 
2 
2 
4 
5 
6 
7 
7 
7 

10 

CoUege, Carnegie 
Classification 

Berea College, II 
Berry College, II 
Lyon College, NA 
Emory & Henry College, II 
Roanoke College, II 
Mary Baldwin College, II 
Asbury College, II 
Columbia College, II 
Maryville College, II 
Eastem Meimonite 
University, II 

Year 
Est 
1855 
1902 
1872 
1836 
1842 
1842 
1890 
1854 
1819 
1917 

# of 
Undergraduates 

1517 
1933 
462 
956 
1733 
1488 
1280 
1295 
944 

1094 

Location 

Berea, Kentucky 
Moimt Berry, Georgia 
Batesville, Arkansas 
Emory, Virginia 
Salem, Virginia 
Staunton, Virginia 
Wilmore, Kentucky 
Columbia, South Carolina 
Maryville, Tennessee 

Harrisonburg, Virginia 

Table C.4: Westem Region 

Rank 

1 
2 
3 

5 

6 
6 
6 

9 

10 
12 

College, Carnegie 
Classification 

Albertson College, II 
George Fox University, II 
Texas Lutheran University, 
II 
Oklahoma Baptist 
University, II 
Carroll College, II 
LeToumeau University, II 
Pacific Union College, II 
Oklahoma Christian 
Universitv. II 
Schreiner College, II 
College of Santa Fe, II 

Year 
Est 
1891 
1891 
1891 

1910 

1909 
1946 
1882 
1950 

1917 
1874 

# of 
Undergraduates 

714 
1682 
1512 

2148 

1247 
2146 
1554 

1562 

695 
1316 

Location 

Caldwell, Idaho 
Newberg, Oregon 
Seguin, Texas 

Shawnee, Oklahoma 

Helena, Montana 
Longview, Texas 
Angwin, California 

Oklahoma City, Oklahoma 

Kerrville, Texas 
Santa Fe, New Mexico 

Source: http://www.iisnews.com/usnews/educollege/rankings/ 
http://www.cai-nepiefoundation.org-OurWork/OurWork.htm 
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Table D. 1: Nationally Ranked Liberal Arts Colleges 

College Mission Statement 

(1) Swarthmore "The purpose of a liberal arts education.. .is not primarily to 
provide vocational instruction, even though it provides the 
best foundation for one's future vocation. Its purpose is to help 
students fulfill their responsibilities as citizens and grow into 
cultivated and versatile individuals. A liberal education is 
concemed with the development of moral, spiritual, and 
aesthetic values as well as analytical abilities. Furthermore, 
just as a liberal education is concemed with the cultural 
inheritance ofthe past, so too it is intended to develop citizens 
who will guide societies on a sustainable course where future 
culture will not be con^romised in the development ofthe 
present. Intellectually, it aims to enhance resourcefiilness, 
serious curiosity, open-mindedness, perspective, logical 
coherence, insight, and discrimination." 

(2) Amherst "Our goal is to provide [men and women] wdth an outstanding 
education...." 

(3) WiUiams "Our mission is to nurture in outstanding students the 
academic and civic virtues, and the related virtues of 
character, in the intellectual tradition ofthe residential liberal 
arts college and in the context ofthe current and future needs 
for leadership in our society." 

".. .the Biology major is specifically designed to provide a 
balanced curriculum in the broader context of liberal arts, it is 
also excellent preparation for graduate studies in medicine and 
the life sciences."* 

(4) Wellesley 

(5) Haverford 

"To provide an excellent liberal arts education for women who 
will make a difference in the world." 

"Haverford College is committed to providing a liberal arts 
education in the broadest sense." 

"The Department is committed to a research-based curriculum 
focusing on the experimental method as a teaching tool."* 
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Table D.l. Continued 

College Mission Statement 

(6) Middlebury "The mission.. .is to educate students in the tradition ofthe 
liberal arts." 

(7) Pomona 

(8) Carleton 

(9) Bowdoin 

(10) Wesleyan 

"The mission ofthe Biology Department.. .is to provide 
students the opportunity to explore hfe, in all its conplexity 
and diversity, within the tradition ofthe Liberal Arts. We are 
committed to excellence in our teaching and research 
programs."* 

"It is the intention.. .that every graduate will have begim a 
general education." 

"The biologists feel strongly that a broadly based knowledge 
ofthe processes of biology is the best possible preparation for 
either further study or en^jloyment. Most majors pursue 
academic careers in biology or become health professionals."* 

"Academics are at the core ofthe Carleton experience. During 
your four years here you will gain a new breadth of knowledge 
through a liberal arts curriculum that exposes you to a wide 
variety of disciplines. And you will acquire a depth of 
understanding in your chosen major field." 

"The academic disciplines are specialized modes of inquiry 
through which human beings perceive and intellectually 
engage the world. Both their power and their limits have led 
the College to make a long-standing commitment to general 
education." 

"The Biology Department of Bowdoin College offers a strong 
program in organismal and molecular biology for students 
intending to do graduate work in biology, marine science, or 
medicine, and for those who simply wish to make biology a 
part of a liberal arts education."* 

"The task of liberal education, as we see it today, is to instill a 
capacity for critical and creative thinking that can address 
unfamiliar and changing circumstances, to engender a moral 
sensibility that can weigh consequence beyond self, and to 
estabhsh an enduring love of leaming for its own sake that 
will enable graduates to refresh their education throughout 
their lives. In a plural age, "liberal education" can no longer 
imply a single canon, nor should an educational institution 
prescribe values. It does teach students how to think 
confidentiy and act independently, free of unexamined 
assun5)tions, and it is to these characteristics of intellectual 
and personal freedom that we attach the term 'liberal'." 
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Table D.l. Continued 

College Mission Statement 

(11) Davidson "The liberal arts curriculum.. .is dedicated to the intellectual 
and personal growth of students." 

"The.. .Department of Biology works within the traditional 
liberal arts setting to teach majors and non-majors how to 
make informed decisions about scientific issues. Biology 
majors are provided with a basic foundation in biology which 
allows them to think critically about biological problems, be 
conversant in the language of biology, and possess technical 
skills that allow them to become leaders in their fields of 
choice. Biology majors are introduced to a broad range of 
biology, but individual students may select courses that 
err^hasize departmental strengths in medicine and alhed 
health, biotechnology, ecology, and science education."* 

(11) Grinnell "The college's ultimate goal is to educate citizens and leaders 
for our republic and the world beyond our borders. To this 
end...graduates should be equipped to pursue successful 
careers, satisfying personal lives, effective community service, 
and mtellectually satisfying and physically active leisure." 

"The department believes that the study of biology helps all 
students to become more scientifically literate and exposes 
them to the diverse ways in which biologists pose quesrions 
and gather and interpret data. Aside from its contribution to a 
liberal education, the biology curriculum may be an 
introduction to a career in research, education, environmental 
science, the health professions, conservation, or a range of 
other fields."* 

(13) Smith 

(14) Claremont-McKenna 

"to train minds to a symmetrical culture, endowed with 
strength and firmness, stimulated by ambition and a 
consciousness of freedom, united with an enlightened sense of 
proportion." 

"By combining the intellectual breadth ofthe liberal arts with 
the more pragmatic concems of public affairs, CMC helps 
students to gain the vision, skills, and values necessary for 
leadership in all sectors of society." 
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Table D.l. Continued 

College Mission Statement 

(14) Washington & Lee ".. .two preeminent objectives: to dedicate all its resources to 
developing in its students the capacity and desire to leam, to 
understand, and to share the fruits of their intellectual growth, 
and to pursue its educational mission in a climate of leaming 
that stresses the importance ofthe individual, personal honor 
and integrity, harmonious relationships with others, and the 
responsibility to serve society through the productive use of 
talent and training." 

"The Department.. .is committed to providing a program of 
study from which graduates are able to take advantage ofthe 
widening range of career opportunities in biology. Our 
curriculum is structured to introduce students to the breadth of 
the field, yet still allow students to choose elective courses that 
give them depth in specific areas."* 

(16) Mount Holyoke 

(17) Vassar 

(18) Bryn Mawr 

"Mount Holyoke College reaffirms its commitment to 
educating a diverse community of women at the highest level 
of academic excellence and to fostering the aUiance of liberal 
arts education with purposeful engagement in the world." 

".. .it seeks to develop in its students: achievement of depth 
and range of knowledge in a single discipline or in a subject 
approached through several disciplines... recognition ofthe 
different kinds of knowledge and their scope and relevance to 
one another...immediate experience of creative ideas, works 
of art, and scientific discoveries, development ofthe powers of 
reason and imagination through the processes of analysis and 
synthesis.. .increased knowledge of oneself.." 

"The Department of Biology at Vassar College, in keeping 
with the liberal arts tradition, provides broad coverage ofthe 
biological sciences."* 

".. .a liberal arts college in both the modem and traditional 
senses. Its curriculum is modem in offering a full range of 
subjects in the arts, sciences and social sciences, but the 
College is also traditional in its commitment to the original 
sense ofthe phrase 'liberal arts.'" 

"The programs ofthe Department of Biology are designed to 
introduce students to unifying concepts and broad issues in 
biology, and to provide the opportunity for in-depth inquiry 
into topics of particular interest through course work and 
independent study."* 

121 



Table D.l. Continued 

College Mission Statement 

(18) Colby ".. .committed to the belief that the best preparation for life, 
and especially for the professions that require specialized 
study, is a broad acquaintance with human knowledge." 

(18) Colgate 

"To provide a broad and conqjrehensive investigation ofthe 
biological sciences, the biology curriculum emphasizes the 
study of plants, animals, and microorganisms at the molecular, 
cellular, organismal, and population levels of organization."* 

"...mission is to provide a demanding, expansive educational 
experience to a select group of diverse, talented, intellectually 
sophisticated students who are capable of challenging 
themselves, their peers, and their teacher in a setting that 
brings together living and leaming." 

"A concentration in biology is the traditional undergraduate 
preparation for students planning to pursue career interests in 
the biological or health-related sciences. Although the 
majority of concentrators ultimately pursue careers in the life 
sciences, a significant number of individuals with other career 
interests choose the concentration within the liberal arts 
context."* 

(18) Hamilton 

(22) Trinity 

(23) Bates 

".. .mission is to provide an excellent liberal arts education for 
its students, many of whom continue their education in 
graduate and professional schools." 

"Trinity College is a community united in a quest for 
excellence in liberal arts education. Our paramoxmt 
purpose is to foster critical thinking, free the mind of 
parochiahsm and prejudice, and prepare students to 
lead examined lives that are personally satisfying, 
civically responsible, and socially useful." 

"The Biology major is constmcted to provide 
students with a broad background in the field, while 
offering opportunities for concentration in particular 
areas. A major in Biology can lead to careers in 
research, teaching, and the health professions.. ."* 

"Bates prizes both the inherent values of a 
demanding education and the profound usefulness of 
leaming, teaching, and understanding." 
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Table D.l. Continued 

College Mission Statement 

(24) Macalester "We expect students to develop a broad 
understanding ofthe liberal arts while they are at 
Macalester. Students should follow a primary course 
of study in order to acquire an understanding of 
disciplinary theory and methodology; they should be 
able to apply their understanding of theories to 
address problems in the larger community." 

(25) Barnard "to provide an excellent liberal arts education that is 
intellectually focused, challenging, and responsive to 
emerging developments in scholarship, pedagogy, 
and society." 

"The curriculum for Biology majors is designed to 
satisfy the needs of students who plan to engage in 
postgraduate study of Biology or medically oriented 
fields and to conqjlement the general education 
mission of a liberal arts college."* 

(25) Colorado "The Colorado College seeks to offer the 
best possible liberal arts education in a 
diverse community which supports 
intellectual creativity. The College is 
committed to personal, social, and 
intellectual growth, and to personal integrity 
coupled with concem for others. It seeks to 
create a climate both in and out ofthe 
classroom in which all members ofthe 
community can freely think, write, research, 
analyze, and criticize. It hopes to help 
students become effective citizens ofthe 
world who lead responsible, reflective, and 
creative lives." 

(25) Connecticut ".. .mission is to prepare students for a Ufetime of 
intellectual endeavor and contribution to democratic 
society." 
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Table D.l. Continued 

College Mission Statement 

(25) Oberlin ".. .equip them with the skills of creative thought, 
technique, and critical analysis which will enable 
them to use knowledge effectively; to provide for 
their intensive training in the discipline of a chosen 
areas of knowledge; to ready them for advanced 
study and work beyond the college years." 

"The purposes ofthe biology major are to: (1) teach 
the fiindamental concepts and methodology ofthe 
biological sciences; (2) engage all students in science 
as it is practiced by developing their capacities to use 
and evaluate scientific knowledge; and (3) explore 
relationships of biology to other sciences and to 
problems of social, cultural, and intellectual 
concem."* 

(25) University ofthe South "The purpose ofthe University ofthe South is to develop the 
whole person through a liberal arts education of high quality. 
Sewanee is committed to the college of liberal arts as a distinct 
unit in the educational system of our country. The college's 
aims include training in personal initiative, in social 
consciousness, in aesthetic perception, in intellectual curiosity 
and integrity, and in methods of scientific inquiry." 

"We aim to provide an outstanding and rigorous classroom 
and laboratory-based education to majors and non-majors and 
we are committed to developing and supporting 
interdisciplinary iimovations. We place a high value on 
developing skills in critical thinking, collaborative work, and 
problem solving, while also fostering the values of integrity, 
responsibility, and enpathy for other organisms. Promoting 
science as an integral part ofthe liberal arts, we work to 
prepare students for understanding and responding to future 
global challenges. The biology major described below 
emphasizes a broad grounding in biology conibined with 
opportunities for depth."* 

(30) Bucknell 
".. .offering a broad curriculum of studies in the humanities, 
social sciences, and natural sciences, as well as professional 
studies..." 

"In the spirit of providing a liberal education, students 
preparing for a career in the health sciences are encouraged to 
pursue a curriculum at Bucknell that includes the appropriate 
prerequisites for medicine and a major that satisfies their 
academic interests."** 
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Table D.l. Continued 

College Mission Statement 

(30) College ofthe Holy Cross "As a liberal arts college, Holy Cross pursues excellence in 
teaching, leaming, and research. All who share its life are 
challenged to be open to new ideas, to be patient with 
ambiguity and uncertainty, to combine a passion for tmth with 
respect for the views of others. Informed by the presence of 
diverse interpretations ofthe human experience. Holy Cross 
seeks to build a community marked by freedom, mutual 
respect, and civility. Because the search for meaning and value 
is at the heart ofthe intellectual life, critical examination of 
fundamental religious and philosophical questions is integral 
to liberal arts education." 

(32) Kenyon "Kenyon's larger purposes as a liberal arts institution derive 
from those expressed centuries ago in Plato's academy, 
although our disciplines and modes of inquiry differ from 
those of that first "liberal arts college." We have altered our 
curriculum deliberately in answer to changes in the world, as 
an organism responds to its environment without losing its 
identity." 

(33) Lafayette "In an environment that fosters the free exchange of ideas, 
Lafayette College seeks to nurture the inquiring mind and to 
integrate intellectual, social, and personal growth. The College 
strives to develop students' skills of critical thinking, verbal 
communication, and quantitative reasoning and their capacity 
for creative endeavor; it encourages students to examine the 
traditions of their own culture and those of others, to develop 
systems of values that include an understanding of personal, 
social, and professional responsibility, and to regard education 
as an indispensable, life-long process." 

"Lafayette's biology curricula are designed to prepare students 
to contribute.. .by preparing them for careers in research, 
teaching, the health professions, and industry."* 

(33) Union "The academic program at Union flows from the fundamental 
assun:5)tion that a liberal arts college must cultivate in its 
students a passion for leaming. We seek to do this by 
providing a rich and varied set of course offerings, a faculty 
committed to teaching, extensive opportunities for 
undergraduate research and study abroad, and outstanding 
facilities." 
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Table D.l. Continued 

College Mission Statement 

(35) Franklin & Marshall "Franklin & Marshall is a residential college dedicated to 
excellence in undergraduate liberal education. Its aims are to 
inspire in young people of high promise and diverse 
backgrounds a genuine and enduring love for leaming, to 
teach them to read, write, and think critically, to instill in them 
the capacity for both independent and collaborative action, and 
to educate them to explore and understand the natural, social 
and cultural worlds in which they live. In so doing, the 
College seeks to foster in its students qualities of intellect, 
creativity, and character, that they may live fulfilling lives and 
contribute meaningfully to their occupations, their 
communities, and their world." 

(35) Scripps "The mission of Scripps College is to educate women to 
develop their intellect and talents through active participation 
in a community of scholars, so that as graduates they may 
contribute to society through public and private lives of 
leadership, service, integrity, and creativity." 

(35) Whitman "Whitman College is committed to providing an excellent, 
well-rounded liberal arts and sciences undergraduate 
education. It is an independent, nonsectarian, and residential 
college. Whitman offers an ideal setting for rigorous leaming 
and scholarship and encourages creativity, character, and 
responsibility. Through the study of humanities, arts, and 
social and natural sciences. Whitman's students develop 
capacities to analyze, interpret, criticize, communicate, and 
engage. A concentration on basic disciplines, in combination 
with a supportive residential life program that encourages 
personal and social development, is intended to foster 
intellectual vitality, confidence, leadership, and the flexibility 
to succeed in a changing technological, multi-cultural world." 

"The Department serves students who expect to work in a 
biological field or related profession such as medicine, as well 
as those who elect biology as part of a general education."* 

(38) Sarah Lawrence "Education at Sarah Lawrence is based in the belief that 
exposure to the great traditions of intellectual, artistic, and 
scientific thought serves as an essential foundation for mature, 
clear reasoning." 
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Table D.l. Continued 

College Mission Statement 

(39) Dickinson ".. .prepares aspiring students for engaged and fulfilling lives 
of accomplishment, leadership, and service to their 
professions, to their communities, to the nation, and to the 
worid." 

(40) Bard 

(40) Lawrence 

(40) Occidental 

"The study of biology brings together students with diverse 
backgrounds and very different interests in an atmosphere of 
inquiry to examine the biotic world. The examination process 
develops the skills of observation, analysis and expression, the 
ability to evaluate data and draw conclusions, and the art of 
distinguishing between substance and accident. Development 
of these qualities in the liberal arts student is a primary goal of 
the biology department's efforts."* 

".. .the College should transmit in living form an intellectual 
and artistic heritage." 

"Lawrence University.. .educates men and women in the 
liberal arts and sciences. Committed to the development of 
intellect and talent, the acquisition of knowledge and 
understanding, and the cultivation of judgment and values, 
Lawrence prepares students for lives of service, achievement, 
leadership, and personal fulfillment." 

"The mission of Occidental College is to provide a gifted and 
diverse group of students with a total educational experience 
ofthe highest quality ~ one that prepares them for leadership 
in an increasingly con^lex, inter- dependent and pluralistic 
world." 

"The mission of this department is to encourage and develop 
in students Hfelong leaming skills that will carry over into 
their professional lives. To this end, we beheve that student-
faculty collaboration, as well as independent leaming are key 
to effective instmction."* 

•statements from the Biology Department 

••statements from Premedicine program 
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Table D.2: Regionally Ranked Liberal Arts Colleges 

College Mission Statement 

Midwest 

(1) Hillsdale "Hillsdale College maintains its defense ofthe traditional 
liberal arts curriculum, convinced that it is the best preparation 
for meeting the challenges of modem life and that the liberal 
arts offer to all people of all backgrounds not only an 
important body of knowledge, but also timeless tmths about 
the human condition. [It] graduates students with the degree 
of bachelor of arts or bachelor of science and prepares them 
for graduate study, for professional schools, for teaching and 
for many vocational and cultural pursuits." 

(2) St. Mary's "A broad-based course of study invites students to think 
critically and creatively about the natural world and human 
culture. Acknowledging the need to prepare women for an 
array of careers, the College insists on a liberal arts.foundation 
for all its students." 

(3) Taylor 

(4) St. Norbert 

"[Biology] courses are designed to prepare for students 
concentrating in biology for graduate study, medical or dental 
schools, teaching or a career in certain aUied medical fields."* 

"Taylor University offers post-secondary liberal arts and 
professional education... to involve students in leaming 
experiences imbued with a vital Christian interpretation of 
tiiith and life that foster their spiritual, intellectual, emotional, 
physical, vocational, and social development." 

"The purpose of.. .Department of Biology is to prepare 
Christian men and women for service to a world in 
need.. .through offering the breadth and quality of critically 
relevant course work necessary to prepare undergraduate 
biology majors for graduate and professional programs in the 
biological sciences... "* 

"The biology program has five objectives: to provide liberal 
arts students with the opportunity to use scientific methods 
and to appreciate the contributions of science and scientists to 
humanity's present and fiiture welfare; to prepare students for 
positions in graduate school, government service, and 
industry; to prepare students for professional training in 
medicine, dentistry, medical technology, veterinary medicine, 
and other biologically-oriented disciplines; to provide content 
courses for prospective elementary and secondary school 
teachers; to provide an environment for scientific inquiry."* 
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Table D.2. Continued 

College Mission Statement 

(5) Principia "The mission of Principia College is to provide 
students.. .with a comprehensive, co-educational program of 
liberal arts and sciences." 

(6) Ohio Northem "seeks to educate and graduate students accomphshed in 
scholastic achievement, prepared for a useful life and 
meaningful career, inspired with a desire to contribute to the 
good of mankind..." 

(7) Otterbein "The mission.. .is to educate the whole person in a context that 
fosters the development of humane values. 
Otterbein.. .sponsors traditional and continuing education 
programs of liberal arts and professional education at 
Baccalaureate.. .levels." 

"The Department ofLife and Earth Sciences has as its 
mission.. .to prepare students for careers in biology and 
geology related fields."* 

(8) Augustana "Augustana assists students in preparing for a life of career, 
service and continuing enrichment by blending the broad 
leaming experiences ofthe liberal arts with the student's 
individual professional goals..." 

"Students majoring in biology are prepared for a wide variety 
of professional, cultural, and vocational opportunities..."* 

(8) Bethel "Our commitment to leaming is rooted in a liberal arts 
approach to gaining skill and knowledge." 

"Students are prepared for a variety of graduate or career 
opportunities."* 

(8) Simpson 
".. .a...liberal arts college.. .seek[ing] to provide a climate of 
leaming in which students ay identify and accon^jhsh their 
own goals..." 

"The biology.. .curriculum meets the needs of those students 
desiring to enter the health-related professions, to become 
environmental scientists...or become secondary school 
teachers."* 
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College 

North 

Mission Statement 

(1) Stonehill 

(1) Susquehanna 

(3) Elizabethtown 

(4) St. Anselm 

(5) Le Moyne 

"It is the mission.. .to provide education ofthe highest caliber, 
grounded in the liberal arts.. .Mastery ofthe specialized 
knowledge required by today's professions provides the tools 
to lead productive careers..." 

"The academic program introduces the student to the 
disciplines of a liberal education and prepares the student for 
graduate studies or a professional position in a fashion that 
eruiches the student and benefits society." 

".. .solidly grounded in the liberal arts to build the broad base 
of knowledge needed to be an educated citizen ofthe 
world.. .At the same time, we offer the specialized, in-depth 
preparation students need to succeed in graduate or 
professional school or in a job after graduation." 

" The emphasis on experience assists students as they prepare 
for graduate school, professional school...or entry-level 
careers..."* 

"High standards of leadership and scholarship are the 
foundations of our distinctive blend ofthe liberal arts and 
professional studies." 

"St. Anselm challenges its students to engage in the fullest 
experience of a liberal arts education, to free themselves from 
the strictures of ignorance, illiteracy and indecision, and to 
dedicate themselves to an active and enthusiastic pursuit of 
tioith." 

"The Biology program develops organizational and 
communication skills...equipping the student for advanced 
study in graduate, medical or dental school, or for a career in 
business or education."* 

".. .stress academic excellence, preparation for hfe in the 
professions or workplace, education ofthe whole person, 
respect for the integrity and freedom of all persons, the 
formation of clear goals in life..." 
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College Mission Statement 

(6) Lebanon Valley "The College's aim is to enable our students to become people 
of broad vision, capable of informed decisions, and prepared 
for a life of service to others. We.. .affum the interrelatedness 
of liberal leaming^and the ideal of.vocation." 

"The Biology.. .curriculum prepares students for advanced 
study in medical, dental and veterinary professional schools, 
graduate schools, and employment in technical fields."* 

(6) Regis "As a liberal arts college. Regis.. .accepts the responsibility of 
providing an environment in which the student can gain a 
breadth of knowledge in the humanities, the natural sciences 
and the social sciences as well as in-depth understanding of 
one sector of leaming. Regis.. .is committed to exploring the 
needs and problems ofthe changing world and thus can shape 
the liberal arts curriculum to assure the graduate an 
appropriate foundation for career opportunities." 

(8) Grove City 

(8) King's 

(10) Messiah 

"It seeks to providejiberal and professional education ofthe 
highest excellence..." 

"The [Biology] curriculum seeks to develop academic 
conpetency and professional awareness.. ."* 

"The education provided.. .promotes intellectual development, 
critical judgment, professional competence... and commitment 
to building a just society." 

"The College.. .has been careful to develop excellent academic 
programs that can be translated into the world of careers." 
"The [Biology] curricula...will prepare the student for careers 
in professional and graduate fields."* 

"Our mission is to educate men and women toward maturity 
of intellect, character and Christian faith in preparation for 
lives of service, leadership and reconciliation in church and 
society." 

"While there are many employment possibihties with a 
bachelor's degree, many job opportunities come with a 
combination of scientific and other skills gained through 
advanced training. Biology majors at Messiah fmd they are 
well prepared for fiuther studies and specialization in graduate 
school."* 
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College Mission Statement 

IVest 

(1) Albertson "The College's curriculum is firmly grounded in the liberal 
arts and sciences.. .which prepares graduates to succeed in 
careers, and to continue leaming." 

"The biology major errq)hasizes breadth of experience in 
biology, while allowing students the flexibility to pursue their 
own areas of interest within the field."* 

(2) George Fox "Support academic programs that liberate the student for a life 
of purpose and fulfillment through an awareness ofthe 
resources of knowledge and culture available; maximize 
career-oriented education through counseling, curriculum, 
field experience and placement." 

(3) Texas Lutheran "[The University] provides an academic program based upon 
the tradition ofthe liberal arts and designed to serve a 
diversified community." 

(5) Oklahoma Baptist 

(6) Carroll 

"A biology degree prepares students for graduate school, 
professional school, teaching or work in the biological 
sciences."* 

".. .primary purpose is to conduct educational programs in the 
traditional arts and sciences and in other disciplines with the 
intent to prepare students for effective leadership and service 
in the various vocations." One ofthe goals stated is, "To offer 
a broad-based liberal arts education and specialized 
professional training.in mutually supportive roles." 

"As a liberal arts school, Carroll College acknowledges the 
practical role of preparing its students for a career, but it also 
affums the traditional role of providing for the expansion of 
the intellectual, imaginative, and social awareness of its 
students." 

(6) Le Toumeau 
"Graduates today look for a wide range of professional 
options. Whether your goal is graduate study, a teaching 
career, further training in a professional school, or immediate 
job placement, the Division of Natural Sciences can provide 
those options for you."* 
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College Mission Statement 

(6) Pacific Union ".. .the College considers liberal arts study.. .valuable not only 
for its own sake, but also as a basis for career training and 
professional life." 

"The biology major prepares students for careers in the 
practice or teaching ofthe hfe sciences, for graduate study, or 
for such professions, as dentistry, medicine, and medical 
technology."* 

(9) Oklahoma Christian ".. .helps students develop the professional abilities necessary 
for successful careers. The university is committed to 
building this practical professional education upon the 
foundation ofthe skills, attitudes, processes and philosophies 
leamed from the liberal arts." 

(10) Schreiner "In addition to...professional certifications, and baccalaureate 
degrees in the humanities, natural sciences, and preparing 
students for entry into specific careers, graduate and 
professional programs, Schreiner College seeks to prepare 
students to live purposeful, humane and productive lives..." 

(12) College of Santa Fe "The mission...is to be.. .distinguished by educational 
excellence in liberal and professional studies in a culturally 
dynamic, student-centered environment." 

"This program provides preparation for entrance into medical, 
dental and veterinary schools, as well as graduate work in the 
biological sciences."* 

South 

(1) Berea 

(2) Berry 

"The Biology Department curriculum is designed to enable 
students to understand scientific inquiry and to infroduce them 
to the major areas of biological science. Objectives ofthe 
department are to.. .provide the biological background 
necessary for entrance into careers or into professional and 
graduate schools."* 

"Our first responsibility is to provide an education in the 
liberal arts and professional fields to meet the intellectual, 
moral, and material needs of our students..." 

"Courses taken in biology are taken by students pursuing 
careers in research, teaching, and an array of professional 
vocations."* 
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College Mission Statement 

(2) Lyon "Persons who have the privilege of a liberal arts education 
appreciate and understand more of human experience, are 
equipped to serve other in fulfilling vocations and civic 
responsibilities..." 

"The breadth of understanding and the habits of disciplined 
thought which are the products of a strong, imdergraduate 
liberal arts education provide an excellent foundation for a 
range of professions." 

(4) Emory and Henry "We affirm the liberal arts as our intellectual foundation and 
believe that excellence results from active participation by all 
involved in the educational process." 

(5) Roanoke 

(6) Mary Baldwin 

(7) Asbury 

"To acquaint students with the basic principles and branches 
ofthe biological sciences; to provide preparation for 
employment in industry, conservation, or health-related 
areas."* 

"The college pursues its mission through an innovative 
curriculum that includes a cohesive core of liberal arts as well 
as specialized, career-oriented programs of study." 

".. .commitment to the liberal arts as preparation for hfe, for 
careers, for graduate and professional studies, and for 
leadership; and emphases on high ethical standards." 

"The total educational program ofthe college reflects a liberal 
arts character." 

"The Biology major prepares students for some entry level 
positions in life sciences, but mainly for additional study in the 
health sciences or graduate work in one ofthe many fields of 
biology, e.g., anatomy, entomology, genetics, physiology and 
plant pathology."* 
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Colleii 

(7) Columbia 

(7) Maryville 

(10) Eastem Meimonite 

Mission Statement 

".. .educates students in the liberal arts tradition.. .provides 
educational opportunities that develop students' capacity for 
critical thought and expression, lifelong leaming, acceptance 
of personal responsibility, and commitment to service and 
social justice." 

"It is the purpose ofthe Department of Biological.. .Sciences 
to provide adequate tiaining for students who intend to 
teach."* 

" The Premedical Program.. .is designed to guide students in 
their preparation for admission to medical, dental, veterinary, 
or other health-related professional programs offered by other 
institutions."** 

".. .the College affirms the continuing values of a broad range 
of study in the humanities, the sciences, and the arts. 
Avoiding narrow specialization, the College aims to enhance 
career opportunities and develop a tme sense of vocation." 

"The major in Biology provides a comprehensive curriculum 
for students planning careers in which biological knowledge 
plays a cential role."* 

"...pursues creativity, innovation, and excellence in all 
educational programs.. .offers accredited undergraduate 
academic programs in the arts, humanities, sciences and 
professions..." 

•statements from the Biology Department 

* •statements from Premedicine program 
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APPENDIX E 

KEY TO ABBREVIATIONS 

ALL HTH: AUied Health 
ANIBEH: Animal Behavior 
ANI SCI: Animal Science 
BCHE: Biochemistry 
BEH SCI: Behavioral Science 
BIO: Biology (BA: Bachelor of Arts; BS: Bachelor of Science) 
BCHE: Biochemistry 
BIO CHE: Biological Chemistiy 
BIO PSY: Biological Psychology 
BIO SCI: Biological Sciences 
BIOPSY: Biopsychology 
BIOTECH: Biotechnology 
BOT: Botany 
ECO: Ecology and Organismal Biology 
EDU: Biology Education 
ENV BIO: Environmental Biology 
ENV SCI: Environmental Science 
ENV STU: Envirorunental Studies 
FOR & ENV MGT: Forestry & Environmental Management 
FOR/ENV SCI: Forestiy/Environmental Science 
HORT: Horticultiu-e 
LS: Life Science 
MED TECH: Medical Technology 
MBIO: Molecular Biology 
NAT SCI/ PREMED TECH: Natural Science/Premedical Technology 
NEU: Neurology 
NS: Neuroscience 
PSY: Psychology 
PSYBIO: Psychological Biology 
ZOO: Zoology 
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