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ABSTRACT. This article discusses theoretical assumptions either explicitly stated or

implied in research on teachers’ beliefs. Such research often assumes teachers can easily

articulate their beliefs and that there is a one-to-one correspondence between what

teachers state and what researchers think those statements mean. Research conducted

under this paradigm often reports inconsistencies between teachers’ beliefs and their

actions. This article describes an alternative framework for conceptualizing teachers’

beliefs that views teachers as inherently sensible rather than inconsistent beings. Instead

of viewing teachers’ beliefs as inconsistent, teachers’ abilities to articulate their beliefs

as well as researchers’ interpretations of those beliefs are seen as problematic. Impli-

cations of such a view for research on teacher beliefs as well as for the practice of

mathematics teacher education are discussed.
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Those who evaluate research on teachers’ beliefs, both in general (e.g.,

Kagan, 1992; Pajares, 1992; Pintrich, 2002) and specific to mathemat-

ics (e.g., Leder, Pehkonen, & Törner, 2002; Thompson, 1992), consis-

tently come to a similar conclusion: Research on teacher beliefs,

although fraught with pitfalls to avoid and difficulties to surmount,

has great potential to inform educational research and practice and is

therefore worth the effort. One prevalent pitfall of research on teach-

ers’ beliefs is to take a positivistic approach to belief structure, assum-

ing that teachers can easily articulate their beliefs and that there is a

one-to-one correspondence between what teachers state and what

researchers think those statements mean. Research conducted under

this paradigm often reports inconsistencies among teachers’ beliefs as

well as between their beliefs and their actions. This article describes an

alternative framework for conceptualizing teachers’ beliefs that views
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teachers as inherently sensible rather than inconsistent beings. Instead

of viewing teachers’ beliefs as inconsistent, teachers’ abilities to articu-

late their beliefs as well as researchers’ interpretations of those beliefs

are seen as problematic. When apparent inconsistencies arise, the

framework calls for further elucidation; it calls for a deeper under-

standing of teachers’ beliefs and reconsideration of our inferences as

researchers.

THEORETICAL FRAMEWORK: SENSIBLE SYSTEMS

OF BELIEFS

As Pajares (1992) so aptly observed, ‘‘It will not be possible for

researchers to come to grips with teachers’ beliefs... without first decid-

ing what they wish belief to mean and how this meaning will differ

from that of similar constructs’’ (p. 308). Such decisions about what

belief means must be accompanied by corresponding methodological

strategies that enable researchers to infer those beliefs. The sensible

system framework being proposed herein is both theoretical and meth-

odological. It lays out a theoretical basis for the definition of belief

and the organization of beliefs as well as methodological implications

for inferring those beliefs and their organization.

The word conception has been used by some (e.g., Lloyd & Wilson,

1998; Thompson, 1992) as a general category containing constructs such

as beliefs, knowledge, understanding, preferences, meanings, and views.

Educational researchers generally agree with this broad category; it is in

distinguishing the members of this set that there is considerable varia-

tion (Pehkonen & Furinghetti, 2001). In particular, much has been said

about the distinction between knowledge and belief (Furinghetti &

Pehkonen, 2002; Thompson, 1992). In the sensible system framework,

the following distinction is made: Of all the things we believe, there are

some things that we ‘‘just believe’’ and other things that we ‘‘more than

believe – we know.’’ Those things we ‘‘more than believe’’ we refer to as

knowledge and those things we ‘‘just believe’’ we refer to as beliefs. Thus

beliefs and knowledge can profitably be viewed as complementary sub-

sets of the set of things we believe. It is in this sense that belief is used in

the sensible system framework.

In addition, the sensible system framework assumes that what

one believes influences what one does, adopting Rokeach’s (1968)

description: ‘‘All beliefs are predispositions to action’’ (p. 113). This

assumption does not imply, however, that an individual holding a

belief must be able to articulate that belief, nor even be consciously
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aware of it. With this perspective, ‘‘beliefs cannot be directly observed

or measured but must be inferred from what people say, intend, and

do – fundamental prerequisites that educational researchers have

seldom followed’’ (Pajares, 1992, p. 207). In order to infer a person’s

beliefs with any degree of believability, one needs numerous and var-

ied resources from which to draw those inferences. You cannot merely

ask someone what their beliefs are (or whether they have changed)

and expect them to know or know how to articulate the answers.

This consideration of whether an individual is able to recognize or

articulate a belief leads to the need to describe not just what an indi-

vidual believes, but how their various beliefs are related to each other.

The sensible system framework presumes that individuals develop

beliefs into organized systems that make sense to them. This view is

informed by the coherence theory of justification, according to which a

system of beliefs

is not like a house that sits on a foundation of bricks that have to be solid, but
more like a raft that floats on the sea with all the pieces of the raft fitting together

and supporting each other. A belief is justified, not because it is indubitable or is
derived from some other indubitable beliefs, but because it coheres with other be-
liefs that jointly support each other.... To justify a belief ... we do not have to

build up from an indubitable foundation; rather we merely have to adjust our
whole set of beliefs... until we reach a coherent state. (Thagard, 2000, p. 5)

Thus, beliefs become viable for an individual when they make sense

with respect to that individual’s other beliefs. This viability via sense

making implies an internally consistent organization of beliefs, referred

to herein as a sensible system. To discuss further what this sensible

system might look like, we turn to the works of Rokeach (1968) and

Green (1971).

Green (1971) suggested three dimensions one can consider as a

metaphor for visualizing a belief system. One dimension, referred to as

‘‘psychological strength’’ (p. 47), describes the relative importance a

person might ascribe to a given belief. Both Rokeach (1968) and

Green (1971) describe this dimension as varying from central to

peripheral. Assuming ‘‘the more central a belief, the more it will resist

change’’ (Rokeach, 1968, p. 3), Rokeach introduced the idea of con-

nectedness as a means of exploring the central or peripheral nature of

a belief. Beliefs can vary with respect to the degree to which they are

existential, shared, derived, or matters of taste. Existential beliefs are

those we associate with our identity – with who we are and how we fit

into our world. They have a high degree of connectedness and are

thus more strongly held or more central. We also tend to hold more

centrally those beliefs we think we share with others. If, however, a
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belief is derived from an association with a group, then it may be less

connected and thus more peripheral in nature. Finally, ‘‘many beliefs

represent more or less arbitrary matters of taste’’ (p. 5). These beliefs,

as implied by the use of the word arbitrary, are less connected and

thus more peripheral in nature.

The psychological strength of a belief is determined by how that

belief is related to other beliefs. Beliefs naturally go where they make

the most sense to us – where they fit in. As individuals are seldom

aware of this sense-making activity, they often find it difficult to artic-

ulate their beliefs, and even more difficult to assess the psychological

strength of those beliefs. In addition, an awareness of, or ability to,

articulate a belief is not necessarily evidence of the psychological

strength of that belief. The strength of such beliefs depends on how

these beliefs cohere with the rest of the belief system, something that

must be inferred from multiple data sources and contexts.

A second dimension of belief organization considers the quasi-

logical relationships that may exist between an individual’s beliefs

(Green, 1971, p. 44). Consider the following statements:

A: Students need to learn their times tables.

B: Students should not use calculators.

Some teachers maintain there is a logical relationship between these

statements. That is, for some, A implies B: IF you want students to

learn their times tables THEN they should not be allowed to use cal-

culators. And if a person believes that A implies B, and they believe

that A is true, then B is seen as true because it is the logical conclu-

sion from knowing that A is true. Green (1971) refers to such relation-

ships as quasi-logical. Whether B does in fact follow from A is not at

issue. In this person’s belief system, A implies B; that is how they hold

these beliefs. In this case, belief B is referred to as derivative, and belief

A is referred to as primary. This quasi-logical relationship does not

necessarily correlate directly with psychological strength. That is, the

person described in the preceding example may hold belief B consider-

ably stronger than belief A, even though belief A is a primary belief.

Belief B may be much more important to that person than belief A.

One reason we may posit the existence of such a quasi-logical relation-

ship is a desire to make two beliefs more coherent when considered in

tandem.

A third dimension of belief structure is the extent to which beliefs

are clustered in isolation from other beliefs (Green, 1971, p. 47).

Beliefs seen as contradictory to an external observer are not likely to

be seen as contradictory to the one holding those beliefs. As Skott
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(2001b) put it, ‘‘inconsistency is an observer’s perspective.’’ In one

sense, belief clustering allows for the contextualization of beliefs; a

person may believe one thing in one instance and the opposite in an-

other. There are often exceptions to rules. As stated previously, one

need not, however, be consciously aware of these beliefs. Conse-

quently, seemingly contradictory beliefs may exist in different belief

clusters with no explicit exception or delineation of context. Although

not all beliefs are based on evidence (for instance, matters of taste),

even those based on evidence are based on what is seen as evidence by

the one holding the belief. In this same light, the same evidence may

be used to bolster different beliefs, beliefs clustered in isolation. Thus,

defining a belief to be a ‘‘conviction of the truth of some statement or

the reality of some being or phenomenon especially when based on

examination of evidence’’ (Merriam-webster online dictionary, 2005) is

more specific than the definition being used here. Whether a belief

is ‘‘based on examination of evidence’’ is a question of how a belief is

held; it is a question of structure.

The assumption that belief systems are sensible systems does not

allow contradictions and thus has important methodological implica-

tions. Whenever beliefs that might be seen as contradictory come

together, the person holding those beliefs finds a way to resolve the

conflict (or tension, see Jaworski, 1994) within the system, and thus

to make the system sensible. As observers (i.e., researchers), we may

not find the resolution sensible. It may not seem logical, rational,

justifiable, or credible. In fact, we may struggle to see how such clus-

tering could have occurred. But our incredulity does not diminish an-

other’s coherence. As researchers, however, it is often difficult to

look beyond the beliefs we assume must have been (or should have

been) the predisposition for a given action. The sensible system

framework attempts to minimize these assumptions. In essence, when

belief structures are viewed as sensible systems, observations of seem-

ing contradictions are, in the language of constructivism, perturba-

tions, and thus an opportunity to learn. Teacher actions, therefore,

do not prove our belief inferences. When a teacher acts in a way

that is consistent with the beliefs we have inferred, we have evidence

that we may be on track, but we do not know what belief or beliefs

the teacher was actually acting on at the time. When a teacher acts

in a way that seems inconsistent with the beliefs we have inferred,

we look deeper, for we must have either misunderstood the implica-

tions of that belief, or some other belief took precedence in that

particular situation.
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EVIDENCE: EXAMPLES FROM THE LITERATURE

Several examples from the literature illustrate how theoretical assump-

tions influence how research on teachers’ beliefs is conducted and

interpreted. In her case of Joanna, Raymond (1997) stated the follow-

ing with regard to the relationship between Joanna’s beliefs and her

teaching practice:

Joanna’s model shows factors, such as time constraints, scarcity of resources, con-

cerns over standardized testing, and students’ behavior, as potential causes of
inconsistency. These represent competing influences on practice that are likely to
interrupt the relationship between beliefs and practice. (p. 567)

From the context of the article, as well as from the fact that

Raymond’s model only defined mathematics-related beliefs, the beliefs

referred to in this last sentence are Joanna’s beliefs about mathematics

learning and teaching. These were defined as ‘‘personal judgments

about mathematics formulated from experiences in mathematics,

including beliefs about the nature of mathematics, learning mathemat-

ics, and teaching mathematics’’ (p. 551). The factors of time, re-

sources, standardized testing, and students’ behavior are described as

influences; there is no mention of Joanna’s beliefs with respect to these

factors. Certainly Joanna has beliefs about how she should use the

amount of time she is given or about what must be done in order to

keep students’ behavior in check. That these beliefs seemed to be more

strongly held than her beliefs about learning mathematics through

group work was interpreted as an inconsistency.

If, instead, we view Joanna’s beliefs as a sensible system, the

strength of Joanna’s beliefs about learning mathematics through group

work varies by context. In some circumstances, such as the one Joan-

na found herself in at the time of Raymond’s research, strategies other

than group work were seen as more appropriate. This reinterpretation

of the case of Joanna highlights the influence of theoretical frame-

works on the analysis of research on beliefs. One need not interpret

the case of Joanna as a case of beliefs being inconsistent with practice.

When one defines belief systems as sensible systems, certain beliefs

have more influence over certain actions in certain contexts. Joanna

may have chosen to keep her students working quietly in their desks

rather than working in groups because her beliefs about classroom

management were psychologically stronger than her beliefs about

group work. If so, she was then predisposed to deal with issues of

behavior management over issues of group work in this context. Her

actions are sensible, not inconsistent, when Joanna’s beliefs are viewed

96 KEITH R. LEATHAM



as a sensible system. In order to understand the sensibility of Joanna’s

beliefs in this instance, however, it is necessary to look beyond her be-

liefs about mathematics (Sztajn, 2003).

Raymond (1997) referred to the case of Fred (Cooney, 1985) as an

example of a study that found inconsistencies between beliefs and

practice. The sensible system framework provides another valid and

valuable way to interpret the findings of this classic study. Perhaps

Cooney found that the meanings Fred attached to such concepts as

‘‘problem solving’’ and ‘‘the essence of mathematics’’ were different

from the meanings Cooney had originally supposed.1 Although there

is little question as to the struggle Fred had as a beginning teacher, it

does not appear to be a struggle of belief. In fact, with respect to be-

lief, the biggest struggle in this case study seemed to be similar to what

others have found – the difficulty, despite an incredible amount of

quality research, to get into Fred’s mind and characterize the structure

of his beliefs. There is some evidence in the case of Fred to suggest

that Fred’s core belief about mathematics was that mathematics is

interesting in its own right. I am not sure what Fred thought

‘‘problem solving’’ meant, but it may have been merely a catchword

he came to associate with what he enjoyed about doing mathematics.

In this sense, motivating students to engage in mathematics was,

according to him, getting them to ‘‘problem solve,’’ but not in the ex-

act same sense the researcher thought of problem solving. Thus Fred

seems to have constructed a meaning for ‘‘problem solving’’ that

differed from the intended meanings he had been taught and these two

meanings differed in important ways. With this interpretation, Fred’s

core beliefs are indeed manifested by his actions. Thus, the incon-

stancy is not between Fred’s beliefs and his practice. The inconsis-

tency, similar to that discussed in Raymond (1997), is between Fred’s

practice and the beliefs the researcher thought would most likely influ-

ence that practice. As mathematics teacher educators often advocate

mathematics-influenced pedagogy, it is not surprising when research

presupposes that teachers’ beliefs about mathematics are the core

beliefs influencing their teaching.

This reinterpretation of the cases of Fred and Joanna is not meant

to call into question the value of the research. I only mean to point

out the necessity to take into account the conceptual framework

for beliefs when interpreting the findings of research on beliefs.

Raymond’s (1997) model only defined mathematics beliefs. In addi-

tion, Raymond’s model placed Joanna in the position of being able to

state explicitly her mathematics beliefs as well as the relationships

97VIEWING MATHEMATICS TEACHERS’ BELIEFS AS SENSIBLE SYSTEMS



between these beliefs and her teaching practice. In Raymond’s model,

a person can not only articulate their own beliefs about such complex

issues as the nature of mathematics, but a person can also articulate

the relationships existing between their various beliefs and their teach-

ing practices. The assumption that someone can simultaneously articu-

late their own beliefs and be inconsistent in their actions with respect

to those beliefs does not sit well when viewing teachers’ beliefs as

sensible systems. Viewed through this latter lens, when asked to articu-

late her beliefs, Joanna simply took her best shot at it. When essaying

to infer beliefs, not only is it methodologically insufficient to ask

someone what their beliefs are, it may be impeding. As Kagan (1992)

said, ‘‘A direct question such as ‘What is your philosophy of teach-

ing?’ is usually an ineffective or counterproductive way to elicit

beliefs’’ (p. 66). Participants may try so hard to figure out what they

are supposed to believe that their responses get in the way of

sufficiently revealing what they do believe.

Skott (2001a) attempted to solve the problem of viewing beliefs and

practice as inconsistent by limiting the types of beliefs he studied. He

did this by focusing his research on beliefs he described as ‘‘teachers’

explicit priorities’’ (p. 6) – beliefs of which teachers are explicitly

aware and that they can articulate. His purpose was then to study the

relationships that might exist between these priorities and what takes

place in the classroom. Skott focused on finding what made these ex-

plicit priorities and practices consistent rather than inconsistent. This

approach is illustrated through the case of a novice teacher referred to

as Christopher.

Christopher’s explicit priorities with respect to teaching mathemat-

ics were that mathematics should be about experimenting and investi-

gating, so teaching mathematics should be about inspiring students to

learn independently. Much of Christopher’s teaching (action) that

Skott (2001a) observed seemed consistent with these priorities. Chris-

topher was seldom the center of attention at the front of the class-

room and his students spent a significant amount of time working on

open-ended problems in small groups. There were actions, however,

that initially appeared to be inconsistent with Christopher’s priorities.

In particular, as Christopher moved about from group to group, he

would often use what Skott described as mathematics-depleting ques-

tioning. This kind of questioning would often replace rather than facil-

itate students’ mathematical explorations. Rather than viewing this

apparent inconsistency as something needing to be fixed, Skott tried to

make sense of it. His analysis revealed there were other related yet
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competing priorities Christopher was attempting to manage. In partic-

ular, Christopher’s priorities with respect to student learning focused

on his ability to interact with as many students as possible and on

each student feeling confident and successful. In light of these other

priorities, Skott stated that the teaching he observed

should not be seen as a situation that established new and contradictory priorities,
but rather as one in which the energizing element of Christopher’s activity was not
mathematical learning. He was, so to speak, playing another game than that of
teaching mathematics. (p. 24)

Once again, the apparent inconsistency with respect to the case of

Christopher was in the researcher initially assuming Christopher’s

beliefs about mathematics would have the strongest influence on his

pedagogical decisions. The more centrally held belief for Christopher

was his belief in the importance of individuals and their need to feel

successful. The importance of this belief meant mathematical beliefs

sometimes took a back seat. The way Skott (2001) described the con-

sistency between beliefs and practice has important implications for

teacher education and for future research on teachers’ beliefs. It illus-

trates the power in searching for consistency in teachers’ accounts and

in viewing their beliefs as sensible systems that help them to make

sense of and operate in the world around them.

CONCLUSIONS & IMPLICATIONS

The notion of consistency is an overlooked theoretical assumption in

research on teachers’ beliefs. Although some have started to question

the notion of inconsistency (Furinghetti & Pehkonen, 2002; Leatham,

2002; Skott, 2001a, b), it is still pervasive in research on beliefs. In

addition, not only is the definition of belief often glossed over, the

idea of a belief system and of how this system might be related to

practice is often ignored. Thus, researchers sometimes claim beliefs im-

pact practice, then call ‘‘foul’’ when the beliefs they thought would

most influence practice do not. Research on teachers’ beliefs should

focus on building coherent models of teachers’ belief systems. It is

counterproductive to ignore the beliefs with which teachers’ practices

currently cohere as we look beyond to the beliefs with which teachers’

might want their practices to cohere or yet further to the beliefs with

which mathematics education researchers desire that these practices

cohere. The process of exploring and explaining apparent inconsisten-

cies rather than merely pointing out inconsistencies facilitates a deeper

understanding of the nature of beliefs and how they are held.
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This understanding, in turn, has the potential to influence signifi-

cantly the application of research on teachers’ beliefs to the practice of

teacher education. The challenge for teacher education is not merely to

influence what teachers believe – it is to influence how they believe it.

When it comes to making pedagogical decisions, there are certain

desirable beliefs (Brouseau & Freeman, 1988) teacher educators want

teachers to hold; they also want those beliefs strongly to influence

practice. The sensible system framework offers teacher educators a

constructive approach for viewing teachers’ belief systems as well as

changes in those systems. Through this framework, teachers are seen

as complex, sensible people who have reasons for the many decisions

they make. When teachers’ belief systems are viewed in this way, we

have a basis for constructing a different type of teacher education.

Teacher educators should provide teachers with opportunities to ex-

plore their beliefs about mathematics, teaching and learning. Teacher

education strategies such as critiquing tradition, demonstrating by case

and example, and encouraging rigorous discussion take on new

meaning when beliefs are explicitly examined. In the process, teachers

acquire terms and expressions requisite for ongoing, meaningful

reflection on their beliefs and practice.

As illustrated by the cases of Joanna, Fred and Christopher, beliefs

explicitly related to the teaching and learning of mathematics are often

(and likely always) insufficient in providing a model of the sensible be-

lief systems influencing the actions of mathematics teachers. One goal

of mathematics teacher education, however, might be to affect teach-

ers’ beliefs about mathematics such that those beliefs move high on

the list of those beliefs that most influence teaching. In order to have

this impact, however, teacher educators and the teachers themselves

need to become aware of the beliefs that are currently filling those

‘‘most influential’’ roles. From this perspective, teachers’ belief systems

are not simply ‘‘fixed’’ through a process of replacing certain beliefs

with more desirable beliefs. Rather, teachers’ beliefs must be chal-

lenged in such a way that ‘‘desirable’’ beliefs are seen by teachers as

the most sensible beliefs with which to cohere.

NOTE

1 Several such alternative interpretations are alluded to in Wilson and Cooney

(2002, pp. 130–131).
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