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As early as 1928 Dewey had both openly declared his dream of a science

of education and described some details of it.1 According to Dewey, creation of

systematic methods of inquiry into issues of education will enable educators to

understand education better; control it less haphazardly and with less routine;

promote steady and cumulative growth of intelligent, communicable insight

and power of direction in schooling; and liberate schooling practice from

uniformity of approach by describing far-reaching purposes of schooling with

their source in conditions wider and deeper than daily need of educational practice

(SSE, 1-8).

In his vision, Dewey saw teachers and researchers working in tandem to

promote continuous development and refinement of principles able to provide

practitioners with strong warrant for their professional judgments. Dewey

outlined the research agenda for his approach to the science of education in

“Progressive Education and the Science of Education,” written in the same year

as “The Sources of a Science of Education.” Dewey asserts that, first, progressive

education must disassociate its efforts to be scientific from the test, measure,

average, and classify scheme still largely in use by traditional forms of education

science. These forms of assessing educational effectiveness tend to confine

consideration of student achievement to measurable actualities and restrict

exploration of possibilities for continued student growth (PESE, 260).

Second, Dewey suggests a procedure for the generation of relevant data

for the science of education. His system ties researchers and teachers closely

together in pursuit of continuous improvement of education practice. On Dewey’s

scheme, teachers collect data from their experiences as educators. Researchers

survey the data searching for patterns in it, identifying, testing, and refining

patterns expressed in instances of teacher success and teacher failure.

Researchers’ tests serve to rework and reconceptualize conditions of success

and of failure in the classroom. Lessons learned in reworking and

reconceptualizing teacher success provide teachers with new ideas to test in

their own classes. Teachers rework and refine researchers’ ideas as they apply

them. Those experiences of applying research are added to the data on teacher

success and failure. Teachers respond to this data by..., and so on, in a self-

perpetuating process of data collection and hypothesis testing on the problem of

creating classroom conditions favorable to learning. In this process teachers

and researchers are literally involved in the same task. Teachers primarily study

particular items in the data set. Researchers primarily study the data set as a

whole. Both contribute continuously to improvement in the work of the other.
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Both contribute materially to the logic or methodology of the science of

education: the latter formulating universal ways of acting on which teachers

can depend, the former fashioning methods by which those universal ways of

acting may be applied to particular instances of instruction (PESE, 266-267).

However, as Dewey is quick to point out, moving beyond mere protest at

older conceptions of education practice and improvisation in use of new

educational ideas requires intellectual organization of progressivism. By engaging

in efforts aimed at intellectual organization of progressive education researchers

may begin a process of actual construction of principles able to guide the work

of the progressive educator. Dewey insists that when progressive educators

enter upon organized constructive work, they are bound to make

definite contributions to building up the theoretical or intellectual

side of education. Whether this be called science or philosophy of

education, I for one, care little; but if they do not intellectually

organize their own work, while they may do much in making the

lives of the children committed to them more joyous and more

vital, they contribute only incidental scraps to the science of

education. (PESE, 263, Dewey’s emphasis)

Dewey’s dream of the development of an organizing principle for a science

of progressive education is long deferred due in large part to the inability of

educational theorists to get beyond educational science as promulgated by

Edward L. Thorndike and other administrative progressives.2 Recently, several

theorists of education and of educational psychology have argued that many if

not most of the more damnable features of add, average, and classify approaches

to educational research are directly traceable to Thorndike’s elitist worldview,

his eugenicist philosophy of education, and the faulty logic of his system in

which statements on the order of definitions are treated as if they had the status

of scientific laws.3 Many of these critics of Thorndike suggest provisional

adoption and exploration of Dewey’s approach to educational science as a

palliative to somber years of Thorndikian influence. However, none supply the

organizing principle Dewey thought crucial to drawing out the scientific potential

latent in progressive education.

Hopes for the development of an organizing principle able to catapult

progressive education into the status of a science of education still face two

logical difficulties neither of which has yet been dealt with adequately by

educational theorists. These two interrelated problems, call them the problem

of the lawlike statement and the problem of the unfamiliar content, block any

attempt to discuss education as an autonomous science. The former denies the

status of science-in-its-own-right to education on the grounds that educational

theory has yet to formulate general statements of the sort able to support research

endeavor worthy of the honorific appellation “scientific.” The latter blocks
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education from the status of an autonomous science on the grounds that

educational theory has yet to supply educational research with a content, a set

of objects of study, not already included as a part of some other, previously

established psychological or social science. I will try to resolve these two

difficulties by providing a lawlike statement of Dewey’s views on pedagogy

and by supplying broad notions of the proper objects of study for effective

educational research as described by Dewey’s law. Finally, construction of a

framework for a science of education Deweyan in its design raises questions

about the need to rethink at very general levels notions of validity in education

research.

Two Criticisms of Education as Science

Paul Hirst was among the first to give general form to some logical

problems facing attempts to talk about educational theory as scientific theory.

According to Hirst, acceptance of education as an autonomous discipline requires

demonstration that educational theory involves or contains or consists in some

unique forms of judgment. “As we cannot lay down a priori that this is or is not

impossible,” Hirst graciously allows, “the only way for the question to be decided

is for those who claim there are such to produce examples of these judgments.”4

The odds are stacked against successful demonstration, however, because, stuck

as it is with no unique form of judgment to characterize it, education must draw

upon other disciplines for knowledge and beliefs on which to base its theories.

In this way education also surrenders claim to any unique subject matter. Without

autonomous educational theory to test and refine, educational researchers may

more properly be said to study application and adaptation of the ideas of other

disciplines to contexts of schooling.5

The general charges raised by Hirst in the early 1960s were stated with

greater specificity in the late 1960s by Dewey’s former student, Ernest Nagel.6

Nagel carefully distinguished four senses of “theory” ranging in a hierarchy

from ‘natural law’ at the top to ‘systematic analysis of related concepts’ at the

bottom. In Nagel’s opinion most of the propositions of educational theory sit on

the bottom rung of the theory ladder and none have climbed to the top. As a

necessary first step in achieving theoretical statements of the strongest sort,

statements like Newton’s law of gravity, Nagel urges educational theorists to

ponder the following methodological problem:

“You are going to have a theory of this comprehensive kind only

if you succeed in thinking up the right kind of ideas which are

very abstract and remote, and don’t, perhaps, correspond to

anything that is familiar, and nevertheless find ways of

supplementing such assumptions by appropriate supplementary

definitions or correlations which enable you to apply them.” (15)



84 Seals – Rebutting Two Claims that Education Cannot be a Science

Dewey’s Law of Educative Force

Now Nagel has inadvertently created an interesting opportunity for

speculative play with the idea of a lawlike statement of educational theory. By

mentioning Newton’s law, which by the way Dewey also admired as a paradigm

of achievement in scientific theory, Nagel suggests a pattern to follow in

beginning to develop the sort of lawlike statement of educational theory it will

take to refute the claim that education cannot be a science.

Recall that Newton’s law says that four variables describe attractive force

between two bodies. These are the gravitational constant, the masses of the

bodies, and the distance between them. Taking the product of the masses of the

bodies, dividing it by the square of the distance between them and multiplying

the result by the gravitational constant determines gravitational attraction. Dewey

provides elements and opinions in Experience and Education7 that allow analysis

of the educative force of an experience eerily akin to Newton’s law.

In articulation of his philosophy of educative experience, Dewey gives a

four-part analysis of the concept of experience and equates it to education. Dewey

argues that the educative force (EE, 42) of an experience is dependent upon the

quality of an experience as assessed in terms of two criteria, both universal

features of experience, continuity and interaction (EE, 44-45). Dewey defines

interaction as the disparity or congruity of the external (physical and social)

environment encompassed in an experience with the internal state (the needs,

desires, capacities, purposes, and so on) of the person having that experience

(EE, 37 and 42-45). Continuity is a threefold concept. Because events and things

continue only over time, continuity implicitly makes reference to the past, the

present, and the future. Thus, full assessment of the continuous quality of an

experience must include evaluation of what the person having the experience

brings to the experience, how internally coherent the present experience is, and

how the experience will effect other, future experience (EE, 46-47). Applied to

education in schools, Dewey’s theory states that the educative force of any school

lesson depends primarily upon relations among four things: the experiences

brought by students to the lesson, the coherence of the lesson, the continuity of

the lesson with subsequent experiences had by students outside the context of

the lesson, and the nearness of the external environment of the classroom to the

inner states of the students filling it.

Dewey’s variables are not entirely unrelated to Newton’s. The coherence

of a curriculum and the continuity of it with extra-school life are measured, in

what may very well be their least complex but most straightforward sense, by

amounts of time—a tightly integrated curriculum providing a full school day of

acquaintance with curricular content and a fully continuous one increasing time

in contact with the curriculum as students find curricular content useful in

negotiating their extra-school lives. Interaction seems to require a measure of
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distance between what Dewey calls the total social set up of the classroom and

the minds of the students learning in it. The more socially distant the classroom

from the students, the lower the educative force of the lesson. Previous

experience, finally, carries with it what may be called a curiosity constant. From

the early psychology to the later logic, Dewey saw at the starting point of the

experiential continuum the familiar facts of need and want. Restlessness or

constant, significant firing along the reflex arc is what moves us to learn from

our world.8

Relations among these four variables may be pieced together from

comments made by Dewey in discussion of experience and educative force. To

match the form of Newton’s law we might say that taking the product of the

amounts of time spent with the curriculum, dividing it by the square of the

distance between students and classroom culture and multiplying the result by

the strength of interest students bring to the lesson determines in large part

educative force. Continuity may be said to be divided by interaction to capture

the significance of Dewey’s claim that interaction influences the way continuity

applies in a given experience. Importance may be given in the numerator to the

experiences brought by students to a lesson in order to accommodate Dewey’s

use of stages-of-normal-development talk and his insistence that no subject matter

is intrinsically educative considered independently of the stage of growth a learner

has achieved (EE, 42-43 and 46). The elements of the numerator are multiplied

together because they are all three elements of a single concept, continuity.

Smaller values on any item in the numerator threaten large reduction of educative

force. Interaction is squared in the denominator in order to stress the importance

of interaction to Dewey’s understanding of the organic connection between

experience and education. As distance between inner and outer in an experience

increases, educative force decreases exponentially, not merely linearly.

Admittedly these are ad hoc, fanciful, it may even seem forced explications

of Dewey’s meaning. The argument, if it may be called that in any strict sense,

relies in its present form on conceptual play, dancing on the shoulders of giants

as it were, to make its point; but at the same time results in a statement of

educational theory that is logically analogous to Newton’s law.9 Note, too, that

Dewey discusses the ideas he presents in Experience and Education in extremely

strong terms saying, “I assume that amid all uncertainties there is one permanent

frame of reference: namely, the organic connection between education and

personal experience.” (EE, 25)

However, it is just at lawlike statement of Dewey’s views that many

philosophers of education might balk. In opposition to this timidity towards

laws Dewey embraces laws as scientific truisms, pro forma expressions of

dialectical intent not matter of fact. According to Dewey, the ancient Greeks

achieved the idea of science without themselves becoming the best of scientists.
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They accomplished this by insisting that observations of and beliefs about natural

events be focused away from the artisan’s concern with occasions of use and

focused on discovery of logical relationships among existences. Concentration

on description of formal relationships among existences expresses the distinctive

intellectual characteristic of science. Science converts qualities to relations

thereby infusing things with forms they did not have until subjected to scientific

scrutiny. The implement the scientist employs to accomplish conversion of

properties to relations is the law.10

Laws convert qualities to relations by describing some qualities as constant

functions of some other qualities. Constant functions of related qualities find

expression in lawlike statements because it is a truism or a tautology to say that

ordered relationships are mathematical in character. That is simply what it means,

says Dewey, to say it is possible to regulate events in ways that achieve desired

outcomes. “The technique of equation and other functions characteristic of

modern science is, taken generically, a method of thoroughgoing substitutions.

It is a system of exchange and mutual conversion carried to its limit.” (EN, 119)

Dewey’s law of educative force substitutes a certain kind of experience for

education and in so doing presents progressive educators with a principle under

which to organize their work intellectually.

Nonetheless, the lawlike statement of Dewey’s views on education should

not be construed as a widely accepted or generally implemented idea which

does in fact govern education practice. Instead, it is a heuristic device developed

for the specific purpose of rebutting specific objections raised by two

philosophers of education against the very idea of a science of education.

Construction of Dewey’s law shows that, contra Hirst and Nagel, it is possible

to construe education as a science in the sense of education being a law governed

activity. Thus, creation of a permanent, even if putative frame of reference is

required to appease Nagel and Hirst on the problem of the lawlike statement.

While Nagel says aright that any lawlike statement requires test and verification

to earn the status of law, he also admits that you can’t have a law without first

having a lawlike statement to subject to test. In what that test may consist depends

in large part on resolution of the problem of the unfamiliar content, the second

logical obstacle erected by Hirst and Nagel against the possibility of talking

about education as a science.

An Unfamiliar Content for Dewey's Law

Dewey's law does not offer analysis of the educative force of experience

in general. Instead, in Experience and Education Dewey is clear that his aim is

analysis of the relation of changes in personal experience to changes in educative

force. As James W. Garrison and Emanuel I. Shargel pointed out some years

ago, the fact that Dewey's philosophy and philosophy of education deal so
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directly, so consistently, and so fundamentally with experience creates the

interesting possibility of using ideas associated with phenomenology to

supplement Dewey's work.11 A phenomenological approach to education requires

a dialogical process of schooling grounded in the lived experiences, the

lifeworlds, the worlds of the everyday lives of those engaged in learning.12 There

are, according to Alfred Schutz, three broad categories of the lifeworld elements

of which coalesce to create for any individual at any given time a biographically

determined situation. These are the person's stock of knowledge, her own

experiences, and the pragmatic tasks set him. The lifeworld, Schutz continues,

is a world in which the person is wide-awake and a world treated as the paramount

reality of one's life.13

Elements of the lifeworld fold nicely into Dewey's analysis of educative

experience. Stocks of knowledge parallel Dewey's idea about the importance of

the relation of students' previous experience to the educative force of the lessons

presented to them. Pragmatic tasks set students in their extra-curricular lives

form a content which the most effective school lessons use in extending contact

with curriculum beyond school walls. Finally, student assessment of the

usefulness and appeal of school lessons is what Dewey describes as interaction

and points clearly to the importance of constructing social relationships in the

school that invite students to participate in rather than reject out of hand school

lessons. In short, Dewey's emphasis on the relation of education to personal

experience requires acceptance of the fact that there is an ineradicable

phenomenological aspect to educational science because improvements in student

learning require collection and use of information about persons' lives, their

biographically determined situations. School lessons are inserted, smoothly or

roughly, pleasantly or in off-putting ways into the lifeworlds, the paramount

realities persons carry with them to class. This phenomenological account of

three of the main variables in Dewey's law seems to satisfy Hirst and Nagel on

the necessity of an unfamiliar content with which to fill in the blanks of a

judgment unique to a science of education. Phenomenological investigation

requires reconsideration of those things most familiar to us in order to move

from what Ernesto Spinelli has described as an "I or you" position to an "I and

you" position in an attempt to enter into each other's frameworks by bracketing

our own sedimented beliefs long enough to figure out how the other person is

looking at the world.14

It should neither confuse nor surprise that phenomenological variables

have found their way into a conceptual structure logically analogous to Newton’s

law of gravitational attraction. The mathematical structure in which a law may

find expression puts few formal restrictions on the variables which it comprises.

The variables must describe relevant phenomena in terms of amount or degree;

but substitution instances of the variables may be of any sort, once their relevance

and measure have been determined. The law describes regular relations among
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the variables, their “habits” or the ways in which “they behave similarly under

typically similar circumstances,” as Edmund Husserl turns the phrase.15

Dewey’s law asserts that it is possible to determine habits of instruction

that associate educational outcomes with four broad features common to all

personal experiences. Thus, Dewey calls ignoring the personal experiences of

students “the fundamental fallacy in methods of instruction” and, to avoid

commission of this fallacy, recommends orienting instruction to “the sort of

situation that presents itself outside of school; the sort of occupations that interest

and engage activity in ordinary life.”16 On the basis of comments such as these

Garrison and Shargel see Deweyan educational theory as closely connected to

Husserl’s phenomenology. As they point out, “That thinking originates in

everyday life experience is a leading principle of Dewey’s naturalistic

metaphysics. This epistemological principle readily yields the corresponding

pedagogical principle that learning should originate in life-experience.”17 Thus,

it should come as no shock that Dewey’s law comprises a set of phenomenological

variables.

Finally, use of qualitative data in the construction of mathematical models

descriptive of the workings of human experience is a commonplace in the human

sciences.18 Patterns in experience can be usefully summarized in formulaic

structures, math serving as a convenient way for social scientists to express

relationships among variables of interest to them. Dewey’s law simply serves as

another example of the compatibility of phenomenological data with

mathematical expression.

The Valid in Educational Research

If Dewey is right that educative force is accounted for primarily in terms

of a set of phenomenological variables that surround a curriculum and make it

meaningful or not so meaningful to the students engaged in studying it then

education research is required to take into account factors that describe the

biographically determined situations of students. Yet, most assessments of the

quality of schooling still rely primarily on tests and measurements of student

achievement interpreted according to the averaging and classificatory scheme

introduced by Thorndike so long ago. Dewey sees this style of educational

research as unfortunately and narrowly focused on the measurable actualities

exhibited by students rather than the transformative possibilities presented by

existing capacities and experiences of students. What has been absent from and

enervative of attempts to develop a science of progressive education is a general,

intellectual organization of the factors progressive educators believe useful in

improving student learning (PESE, 261-263). Dewey's law addresses just that

issue. By providing progressive educators with a set of variables to examine

and by specifying a set of relationships among those variables Dewey's law puts
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progressive education in a position to begin to examine causal relationships

among differing approaches to curriculum delivery with diverse sets of students.

Perhaps the largest issue that remains is the meaning of measurement as

applied to the constituent elements of Dewey's law. These notions do not seem

amenable to measurement in any clearly quantitative way and, therefore, do not

seem appropriate to scientifically guided improvement in pedagogical practice.

Dewey is adamant in his response to this objection. Obsession with quantitative

measures is as likely to mislead as it is to enlighten pedagogical practice for the

straightforward reason that limiting measures to a single kind inclines researchers

to learn to study what can be measured instead of prompting them to learn to

measure what needs to be studied. It may be an unfortunate fact that pedagogical

practice is better guided by assessment of qualitative factors than it is by

quantifiable ones, Dewey argues, but if this is true, he goes on to say,

the educator cannot sit down and wait till there are methods by

which quality may be reduced to quantity; he must operate here

and now. If he can organize his qualitative processes and results

into some connected intellectual form, he is really advancing

scientific method much more than if, ignoring what is actually

most important, he devotes his energies to such unimportant by

products as may now be measured (PESE, 260).

In other words, while it may be agreed that education is at present far

from finding measures and methods appropriate to exact specification of the

relation of experience and education, Dewey’s law describes one way to start

thinking about the details of that relationship. In providing a starting point for

this kind of thinking about education, Dewey’s law offers a clear example of the

sort of proposition Hirst and Nagel thought unlikely in the extreme ever to be

available to education and educational researchers. Their position is no longer

tenable. Articulation of a lawlike statement of Dewey’s views on pedagogy

creates the possibility that education may properly be called scientific even in

the strong sense Hirst and Nagel had in mind when denying education that status.

Rebutting the claims of Hirst and Nagel, then, makes a philosophical contribution

to educational research by changing our very conception of education and

opening up new ways of talking about education.
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