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Abstract

Research about perspectives on knowledge began more than fifty years ago with Perry’s studies of Harvard undergraduates (Perry, 1970).  In the intervening years, others have ventured beyond the white, male undergraduate subjects of Perry’s work to explore the applicability of his findings to undergraduate women (Magolda, 1992),  cross-cultural women (Belenky, Clinchy, Goldberger, and Tarule, 1997), and men and women across class lines (Helsing, Drago-Severson, Kegan, Portnow, Popp, and Broderick, 2001); Kegan (1982 and 1994).   The perspectives of teachers towards knowledge were examined by Pratt (Pratt, 1998).  This paper endeavors to summarize and fuse the findings of major studies about perspectives on knowledge.  The author discusses the implications of the findings for mathematics teachers of adults.  Areas that are ripe for future research studies specific to mathematics are suggested.

Introduction

It has been seventeen years since I began my journey from traditional to constructivist mathematics professor.  When I think about my role within the classroom, I consider it to be that of facilitator of student learning rather than transmitter of knowledge.  Despite this personal shift, I continue to struggle with the dilemma of students who expect, who wait for, direction and demonstration of problem solutions that can be copied into notebooks and memorized for reproduction on examinations.
The majority of the students entering my institution are borderline adults, eighteen or nineteen years old but I have encountered the same behavior when working with older students as well.  The search for explanations of the strong student resistance to building and owning a personal mathematics knowledge base led me to investigate research on student, and teacher, perspectives on learning.  This paper presents the results of that search.  Three of the studies presented are not specific to mathematics but do offer insight into the transformation of perspective that occurs during the college years.  Two are specific to adult basic education (ABE) populations.  I suggest that the common themes that emerge when the studies are compared offer explanations for dynamics within my classroom and, perhaps, yours.

Student Perspectives

William G. Perry, Jr.

In the late 1950s and early 1960s, William Perry headed a research project on the intellectual and ethical development of college students at Harvard University.  The study followed two cohorts of students through their four years at Harvard.  While Perry presents the subjects as culturally diverse, they were in fact white males from middle- or upper-class homes (Perry, 1970).  The students were selected from two random samples of freshmen who had completed A Checklist of Educational Views (CLEV), an instrument designed by the Perry research team.  A total of 140 student volunteers were interviewed; 84 participated for the full four years.

Analysis of the interviews identified a general progression from a strong belief in a duality of “right versus wrong” in the freshmen year to acceptance of relativism and the effect of multiple responsibilities by the end of senior year.  For some of the participants this change had been fitful and included a certain amount of regression but, in general, by graduation time the interviewees were at or near the position termed “Position 9” by Perry.  Thus, at the beginning of the college journey, participants believed that answers were right or wrong.  The teacher knew and could supply the correct answer or method and memorizing that information signified learning.  By graduation, knowledge was viewed as constructed and context could influence whether a decision was right or wrong.  Table 1 details the evolution that emerged from Perry’s study.

Table 1.  Perry’s Development Scheme
	Major parts
	Positions

	The modifying

of dualism
	Basic duality

	
	Diversity of opinion seen as unwarranted confusion

	
	Diversity and uncertainty are legitimate but temporary

	The realizing

of relativism
	Legitimate uncertainty accepted as extensive

	
	All knowledge and values are contextual and relativistic

	
	Need for personal commitment within a relativistic world

	The evolving of commitments
	Initial commitment in some area

	
	Explores issues of responsibility

	
	Affirmation of identity among multiple responsibilities


Adapted from Perry (1970).

Carol Gilligan

In the 1970s, Carol Gilligan worked with Lawrence Kohlberg on questions of moral development.  In the course of that work, she came to question the appropriateness of generalizing schemas of human development from studies conducted with male subjects.  

She argues that “within the context of U.S. society, the values of separation, independence, and autonomy are so historically grounded . . . and so deeply rooted in the natural rights tradition that they are often taken as facts” (Gilligan, 1993, p. xiv).  When development is measured by male standards, “the quality of embeddedness in social interaction and personal relationships that characterizes women’s lives in contrast to men’s, however, becomes not only a descriptive difference but also a developmental liability when the milestones of . . . development . . . are markers of increasing separation” (Gilligan, 1993, pp. 8–9).

While Gilligan did not address intellectual development, her work opened the door to later studies that examined female perceptions of knowledge.  The issue of “voice,” raised by Gilligan, surfaces in later research on knowing and reasoning by Belenky, Clinchy, Goldberger, and Tarule and by Magolda.  

Mary Field Belenky, Blythe McVicker Clinchy, Nancy Rule Goldberger, Jill Mattuck Tarule

Belenky, Clinchy, Goldberger, and Tarule sought to utilize Perry’s open interviews to explore the experiences and problems of women learners as they acquired knowledge.  The research they report in Women’s Ways of Knowing: The Development of Self, Voice, and Mind is based on interviews, repeated in many cases, with 135 women from formal academic institutions and from what they termed “invisible colleges,” human services agencies that advise women about problems encountered in parenting children (Belenky et al., 1997).  They were diverse in age, ethnicity, vocation, and locale.  

The analysis of the interviews resulted in a five-stage progression of knowledge perspectives.  At the lowest, saddest level were the women who saw themselves as mindless and voiceless.  At the highest category, the women interviewed saw all knowledge as contextual and themselves as creators of knowledge, not receptors of wisdom from some external source (Belenky et al., 1997).

To see that all knowledge is a construction and that truth is a matter of the context in which it is embedded is to greatly expand the possibilities of how to think about anything, even those things we consider to be most elementary and obvious.  Theories become not truth but models for approximating experience (Belenky et al., 1997, p. 138).  Table 2 details the categories that emerged from the Belenky et al. research and the perspective toward authority and knowledge that each represents.

Table 2.  Categories of Knowledge according to Belenky, Clinchy, Goldberger, and Tarule
	Category
	Description

	Silence
	Mindless, voiceless, subject to whims of external authority

	Received knowledge
	Capable of receiving and reproducing knowledge from external authority but not creating knowledge on own

	Subjective knowledge
	Truth and knowledge are conceived of as personal, private, and subjectively known or intuited

	Procedural knowledge
	Women are invested in learning and applying objective procedures for obtaining and communicating knowledge

	Constructed knowledge
	Women view all knowledge as contextual, experience themselves as creators of knowledge, and value both subjective and objective strategies for knowing


Adapted from Belenky et al. (1997, p. 15).

Marcia Baxter Magolda

Marcia Baxter Magolda encountered the dilemma of fitting Perry’s positions to female experience when she attempted to develop a ratings manual for identifying students’ ways of knowing (Magolda, 1992).  When studied through the gender lens, she realized that there were indeed similarities across gender as well as important differences.  This realization sparked a five-year longitudinal study with hopes to clarify the distinctions.  Like Perry and Belenky, Clinchy, Goldberger, and Tarule, she chose to use open-ended interviews to gather data that would then be analyzed qualitatively to identify categories and themes (Magolda, 1992).  One hundred and one traditional-age students, half of them males, participated in the study that was conducted at a public university.  Seventy remained in the study for the five years.  

The structure that evolved from the study consists of four patterns of knowing analogous to those of Perry and Belenky, except that the lowest Belenky level, Silence, does not appear.  This is perhaps due to the educational level of the subjects.  The silent, voiceless individuals in the earlier study were not college students.  What did emerge were differences between gender within levels.  Table 3 summarizes the patterns that emerged from the study.

Table 3.  Baxter Magolda Patterns of Knowing

	Pattern of knowing
	Characteristics of learner and knowledge

	Absolute
	Learner obtains knowledge from instructor

Knowledge is certain or absolute

Women: Knowledge is received

Men: Knowledge must be mastered

	Transitional
	Learner understands knowledge

Knowledge is partially certain and partially uncertain

Women: Interpersonal acquisition of knowledge

Men: Impersonal formation of knowledge through debate

	Independent
	Learner thinks for self, shares views with others, creates own perspective

Knowledge is uncertain and personal

Women: Inter-individual focus on thinking for oneself while considering the views of others

Men: Individual focus on thinking independently, forming one’s own learning goals

	Contextual
	Learner exchanges and compares perspectives, thinks through problems, integrates and applies knowledge

Knowledge is contextual

Gender differences converge


Adapted from Magolda (1992).

Christine Brew has studied student perspectives on mathematics learning, applying a theoretical model that merges the work of Magolda and Belenky et al.  The students were women returning to study at a technical school in Australia where opportunities are offered for entry into areas not traditionally studied by women.  All members of the class were women and the teacher incorporated methodologies reported to promote women as learners.  Brew felt that this integrated model served well to explain student views of knowing as well as shifts in perspective when those occurred.  She concluded that the integrated framework “does appear to allow for the tracking of more subtle shifts in women’s ways of coming to know mathematics over time” (Brew, 2001, p. 98).

NCSALL Adult Development Research Group

Eleanor Drago-Severson, Deborah Helsing, Maria Broderick, Nancy Popp, and Kathryn Portnow joined Robert Kegan in a research project that sought to extend Kegan’s work on adult development beyond the largely privileged subjects whom he had studied previously.  They conducted their research at three U.S. ABE sites, interviewing 41 adult subjects.  In their own words, they sought to sample adults who were “not economically privileged, not native-born American, and mostly nonnative English speakers” (Drago-Severson et al., 2001, p. 4).  The theory they brought to the task was informed by earlier work by Kegan as well as Piaget, Kohlberg, and Belenky et al.  Two premises of the project were the belief that “growth and development are lifelong processes” (Drago-Severson et al., 2001, p. 5) and “growth processes are gradual and in the direction of greater complexity” (Drago-Severson et al., 2001, p. 5).

The research group found three types of learners who were developmentally distinct existing across age, gender, and research site.  The categorizations of each contain echoes of Perry, Magolda, and Belenky et al.  

I have rearranged their findings to reflect the progression of each characteristic of knowledge through the three levels (Table 4). 

Table 5  Categorizations of Three Types of Learners  through the Three Developmental Levels

	Characteristics of Knowledge

	Mutability
	Knowledge is right or wrong (Instrumental).

Knowledge is equated with objective truth (Socializing).

Knowledge comes from one’s interpretation and evaluation of standards, values, perceptions, deductions, and predictions 

(Self-Authoring).

	Source
	Knowledge comes from external authority that tells you the right skills, facts, and rules you need to produce the results to get what you want (Instrumental).

Knowledge comes from high authorities and experts who hand down truth and understanding.  Authorities and experts are the source of the legitimate knowledge and informed opinions (Socializing).

Knowledge comes from one’s interpretation and evaluation of standards, values, perceptions, deductions, and predictions (Self-Authoring).

	Content
	Knowledge is a kind of possession, an accumulation of skills, facts, and actions that yield solutions.  You get it and then you have it (Instrumental).

Knowledge is general information one should know for one’s required social roles and to meet expectations of teachers and authorities (Socializing).

Knowledge is understood as construction, truth, a matter of context.  Bodies of knowledge and theories are seen as models for interpreting and analyzing experience (Self-Authoring).

	Value
	Knowledge helps one meet one’s own concrete needs and goals (Instrumental).

Knowledge helps one to meet cultural and social expectations, gain acceptance and entry into social roles, and feel a sense of belonging (Socializing).

Knowledge helps to enrich one’s life, to achieve a greater competence according to one’s own standards, to deepen one’s understanding of self and world to participate in the improvement of society (Self-Authoring).


Adapted from Helsing, et al. (2001).

Teacher Perspectives

Daniel Pratt
The previous studies looked at knowledge acquisition from the perspective of the student.  Daniel Pratt offers a theory that looks at the perspectives of teachers of adults, the individuals who are in the power position in the classroom setting.  His methodology is not clearly defined but consisted of studying “253 teachers of adults, trying to understand what teaching means across vastly different settings.  Each teacher was asked what it meant ‘to teach’” (Pratt, 1998, p. xii).  In the analysis of the findings, Pratt describes beliefs about knowledge and learning.

Pratt found that the teachers held two differing views of knowledge.  The first, which he termed “objective,” was the belief that knowledge existed externally.  The task of the student is discovery or mastery of a body of knowledge that is waiting to be studied.  The learner and the subject remain distinct from each other; in fact, the ability to speak rationally and objectively about subject matter is commended.  “A statement is true when it corresponds to reality as empirically validated, and false when it does not.  In other words, truth is a matter of the accuracy of reproduction... of reality as judged by some authority” (Pratt, 1998, p. 23).

Subjective knowledge, on the other hand, is intimately connected to learner experiences and beliefs.  Learners need not, indeed cannot, separate the new information from prior knowledge, beliefs, or values.  Pratt describes subjectivism in this way, “There can be no value-free observations; what counts as data, that is, what we then report from our observations, is influenced by the interests, purposes, and social practices of those doing the observing” (Pratt, 1998, p. 25).  All knowledge results from new experiences being perceived, modified, and absorbed into previous knowledge, thus altering or extending the personal knowledge base.  Pratt asserts that, while these are polar positions, most teachers fall somewhere on the continuum between the extreme views.

In addition to a view of knowledge, Pratt found that the teachers held one of five perspectives on the act of teaching itself.  He defined perspective as “an interrelated set of beliefs and intentions which give meaning and justification for our actions” (Pratt, 1998, p. 33).  Every teacher could be described as a cross-product of his or her view of knowledge and perspective on teaching, although one could hold more than one perspective.  Speaking in terms of mathematics, a teacher could believe that the subject matter was an objective set of principles and procedures that could be transmitted to a student by a skilled teacher.   At the same time, that teacher might envision her students as apprentice mathematicians, immigrants who need to be enculturated in the content and procedures of the mathematics community.  Table 5 describes the five perspectives on teaching that emerged from his research.  

Table 5.  Pratt’s Perspectives on Teaching

	Perspective on teaching
	Description

	Transmission
	A relatively stable body of knowledge and/or procedures can be transmitted to the learner.

	Apprenticeship
	Teaching is the process of enculturating learners into a specific community.

	Developmental
	Learning involves revising or replacing existing cognitive structures to incorporate new knowledge.

	Nurturing
	Teaching effects a change in learner self-concept and self-efficacy.

	Social reform
	Learners and content are secondary to a political, social, moral, or religious ideal.  Emphasis is on the collective rather than the individual.


Adapted from Pratt (1998). 

The studies conducted by Marcia Baxter Magolda, the NCSALL group, and Pratt were coeducational and included individuals from age eighteen through adulthood.  If one looks at the levels identified, there are parallels in the descriptions.  Table 6 draws the three together.

Table 6.  A Cross-Study Comparison: Baxter Magolda, NCSALL, Pratt

	Baxter Magolda
	NCSALL
	Pratt

	Absolute
	Instrumental
	Transmission

	Transitional/Independent
	Socializing
	Apprentice/Social Reform

	Independent/Contextual
	Self-Authoring
	Developmental/Nurturing


Discussion 

Implications for Practice

Findings from the studies on student perspectives offer an explanation for my instructional quandary.  The prospect that my freshmen students are instrumental learners explains their patient anticipation that I will demonstrate the correct solution method that can be dutifully recorded in notebooks for later reproduction.  The response of an adult algebra student to a proffered peer explanation, “I want to hear it from her, not you!” makes sense.  I was the external source of knowledge who was being paid to expound the skills and rules for her to record and memorize.  Furthermore, the furor expressed, “You never gave us that kind of problem!” when challenging problems appear on a test or exam makes sense.  If one is expecting to reproduce received knowledge rather than use internalized knowledge to create novel solutions, surprise and anger are justified.  Finally, the sense that older students, juniors and seniors, behave differently is validated.  In all likelihood they are functioning on a different level of knowing.  In fact, if that is not true we as an institution have failed them by not promoting that development of ever-more-complex knowledge systems.

On the positive side, the evolutionary potential for personal growth suggests that part of the role and goal as teacher is to offer opportunities that promote perspective change.  Recognizing that students can and should make forward progress as a result of the educational process challenges adult mathematics instructors in both the adult education and tertiary systems to consider yet another affective factor when designing courses to meet instructional targets.  The zone of proximal development work of Lev Vygotsky and the concept of scaffolding emerge as a framework for instruction that meets students “where they are” and nudges them advance to a different level of knowledge perspective.

Potential Research

In Adult Numeracy Development: Theory, Research, Practice, Coben brings the discussion of teacher perspective into the arena of mathematics when she speaks of the dichotomy between absolutist and fallibilistic views of mathematics (Coben, 2000).  There have, however, been no large-scale studies that explore the impact on and impasse that perspective poses for the adult student of mathematics.  Furthermore, there is little discussion of perspective in the literature on affective factors in adult mathematics education.  
Given the possibility of an absolutist view of mathematics being held by many students and some teachers, the task of changing the status quo is daunting but not insurmountable.  I offer here some suggestions with research potential:

· What research methodologies and assessment tools could be used to gauge perspective levels in relation to mathematics? 
· What perspective level(s) do adult students in adult education and tertiary pre-calculus mathematics inhabit?
· Can individuals who hold higher level perspectives on knowledge discern the experiences that supported their transition from one level to another?

· Can those experiences be generalized and replicated within instructional settings?

· Can curricula that support transition be designed and implemented in adult mathematics classrooms?

Teachers of mathematics also hold different perspectives on their discipline.  Researchers could construct a series of questions similar to those that examine student perspective levels.  At the moment there are far more questions than answers in the research base concerning the affect of perspective on adult mathematics education.  Yet, if my anecdotal experience is any indicator, perspective may be as powerful an inhibitor to learning as the more visible and vocal factor of anxiety.  In fact, there is a good possibility that a curriculum that addresses perspective transition may prove to be a master key to several doors that stand between our students and rich and rewarding mathematical experiences.
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