The question of how teachers learn to teach is clearly basic to
the enterprise of teacher education. Only recently, however,
have researchers begun to systematically frame and study this
question. For the most part, attention in teacher education has
traditionally been focused on what teachers need to know and
how they can be trained, rather than on what they actually
know or how that knowledge is acquired. The perspective, in
other words, has been from the outside, external to the teach-
ers who are learning and the processes by which they are edu-
cated.
Although the phrase “learning to teach™ rolls easily off the
tongue, research in this field has, to date, been largely unpro-
- _duetive (see reviews by Feiman-Nemser, 1983; Feiman-
~Nemser & Floden, 1986; Zeichner, 1987). One suspeects. that
- “the core problems are conceptual. The phrase itself is not used
" cohsistently. Sometimes it refers globally to the entire enter-
rise of teacher education, or it is a substitute for such con-
tructs as teacher development or teacher socialization. More-
: the phrase subsumes and sometimes masks key
tions-about (a) outcomes, that is, what teachers are or
eaming; (b) treatments or settings, that is, what ef-
caii-Be attributed to programs, program components, or
lenice . in various sites; and (¢} learning, that is, how
oceurs in teaching. As a result, a study focused on the
field experiences or student teaching on occupational
and one directed to changes in personal concerns
rvice teacher education are both considered to be
IINg to teach, even though the results are not compa-
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Although the manifest purpose of this chapter is to review
the state of research on learning to teach, another compilation
of discouraging findings was deemed unnecessary and unhelp-
ful. Instead, an attempt was made to construct an intellectual
context within which- the learning-to-teach process could be
framed and understood. To this end, Zeichner (1986, 1987) ar-
gues for improved conceptualizations of what goes on in
teacher education settings and how individual characteristics

interact with these setting features. Although Zeichner's argu-

ment is certainly reasonable, it still bypasses issues of the sub-
stance of what teachers know or how that knowledge is ac-
quired. In the present chapter, therefore, emphasis is placed
on emerging conceptions of teachers’ knowledge. In the past,
researchers have focused attention primarily on teachers’ skills
and dispositions. Recently, however, investigators, armed with
the new conceptual and methodological tools of cognitive sci-
ence and interpretive research, have begun to examine the

character and substance of teachers knowledge. Although

clearly in its infancy, this line of inquiry is generating lively
discussions about theory, research methodology, and teacher
education practices. It also seems to be a promising frame-
work, establishing focus and coherence in research on how
teachers learn to teach. '

To distinguish the chapter from others in this volume, the
focus here is primarily on knowledge related to or grounded in
classroom practice. The chapter is based, in other words, on a

knowledge conception of teaching, and the phrase “learning to .

teach” is taken to mean the acquisition of knowledge directly
related to classroom performance. This definition excludes
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studies specifically focused on teachers’ formal subject-matter
knowledge (see the chapter by Bail and McDiarmid), teachers’
institutional and occupational perspectives {see the chapter by
Zeichner and Gore), and the professional knowledge base for
teaching (see the chapter by Tom and Vaili}.

The chapter is directed, then, to questions of what teachers
know and how that knowledge is acquired. Three broad catego-
ries of teachers’ knowledge are examined: (a) teachers informa-
tion processing, including decision making and expert-novice
studies; {b) teachers™ practical knowledge, including personal
knowledge and classroom knowledge; and (c) pedagogical con-
tent knowledge, that is, the ways teachers understand and rep-
resent subject matter to their students. Within each of these
categories, implications for conceptualizing research on learn-
ing to teach are considered, and specific studies, where avail-
able, are reviewed. The chapter opens with an analysis of the
assumptions about outcomes, treatments, and learning that are
implicit in research on learning to teach. This analysis provides
a background for the subsequent review of knowledge domains
in teaching. The chapter concludes with an analysis of common
themes in this research literature, directions for further in-
quiry, and implications of this work for designing teacher edu-
cation practices. ‘

It is important to note that much of the work on teachers’
knowledge and learning to teach is in an early, formative stage.
As a result, many studies are still in progress, and the emphasis
in available reports is as much conceptual as it is empirical.
Investigators are in the process of collecting data, often in the
form of extensive and detailed case analyses, but the focus at
this point is often on the refinement of concepts and method,
rather than on the report of findings. This review reflects these
characteristics of inquiry in the feld.

THE LEARN[NG—TC-TEACH QUESTION

This section contains a brief survey of research that has
been seen to have a bearing on the question of how teachers
learn to teach. The purpose of this survey is to. clarify the as-
sumptions concerning outcomes, treatments, and learning that
have been implicit in this field.

Early Studies of Teachers’ Experience

Over the years, investigators have occasionally been inter-
ested in the effects of experience on teachers. Within a psycho-
logical tradition, there are two major approaches to research
on experience. In the first approach, investigators generally
focused on the effects of training, feedback, and field experi-
ences on observable behaviors or skills, rather than on knowl-
edge or cognition (see Cliessman, 1984; Peck & Tucker, 1973;
Watts, 1987, Waxman & Walberg, 1986). The assumptions
were, in other words, that teachers needed to know certain
basic teaching skills and that such skills were hest leamed
through directed laboratory practice and extensive practical ex-
perience in “real” settings. )

Three interesting studies in this area indicate, however,

that the effects-of training on classroom performance are medi-
ated by cognitive processes and contexts, Wagner {1873) com-
pared a microteaching treatment, in which preservice teachers
learned how to perform teaching skills, with a second treat-
ment, cognitive-discrimination training. In the latter treat-
ment, the teachers learned when skills- were appropriate but
did not practice them. Wagner found that cognitive-discrimi-
nation training had greater effects on classroom performance
than microteaching. Along similar lines, Gliessman, Pugh, and
Biclat (1979} found that learning teaching skills as concepts,
without practice, increased their use in classrooms, and, in-
deed, the greater the concept mastery, the greater the skill
use. Practice without concept acquisition did not affect class-
room performance {see Gliessman & Pugh, 1981). Finally,
Copeland (1977) found that acquisition of teaching skills in a
laboratory setting did not predict their use by student teachers
in classrooms. The use of skills was dependent, rather, on the
ecology of the classroom in which the student teacher taught.
One important dimension of this ecalogy was prior use of the
skills by the cooperating teacher, so that pupils in the classes -
were familiar with them. As will be seen, these issues of cogni-
tion and setting eventually moved to the center of research on
teachers’ knowledge and learning to teach.

The second cluster of studies is based on personality or de-
velopment perspectives and focused on attitudes, motives, and
concerns. Hoy (1968), for example, examined the effects of
teaching experience on pupil-control ideologies and found
that, with experience, beginning teachers acquired a more
“custodial” attitude toward pupils. Wright and Tuska (1968
devised an elaborate Freudian conception of teacher personal
ity development and utilized the theory to construct semantit
differential questionnaires to study the attitudes and recollec
tions of 508 beginning women teachers during student teach
ing and their first year of experience. They attempted to dis
cover how the resolution of relationships with early authorit
figures {mother, father, and teacher) influenced the choice ¢
elementary, middle school, or high school careers and shapet
their uncenscious motives during téacher education. The au
thors argue that their theory predicted career choices well an
explained the personal struggles many candidates experience
during preparation. They also found that the women they stu¢
ied experienced considerable disillusionment as they move
from their “dream” of becoming a teacher to actual teachin
during their first year. In contrast with elementary candidate:
the women preparing to be high school teachers began to b
disillusioned during student teaching. Finally, Fuller (1969
in widely cited research on teacher development, mapped t
concerns of teachers, from the early focus on survival and pr#
tical techniques to the later emphasis on curricubum and-st!
dent learning, arguing that these concerns shaped the read
ness of teacher education students and practicing teachers.
learn about different aspects of teaching. _

Research on the occupational and institutional aspects
teaching has concentrated on how teachers are socialized _i“
the norms and perspectives of the profession. Particular atte
tion in this tradition has been given to the familiarity of teac
ing—prospective teachers have spent a Jarge amount OF tin
a5 students in classrooms and thus acquire preconcept'ons'




standard classroom practices and solutions to teaching prob-
lems—and to the effects of informal contacts between experi-
enced and novice teachers during student teaching and the be-
ginning years of experience {(see Dreeben, 1970; Eddy, 1969,
Hoy & Woolfolk, 1989; Lortie, 1975; Zeichner, 1986). Famil-

the stability of classroom practices, the conservatism of teach-
ers, and the low impact of teacher education.

Recent Developments

These early studies of teachers’ experience have shaped in
major ways the current research on learning to teach. Atten-
tion to the biographies of teacher candidates, their developing
attitudes and concerns, and their professional orientations and
perspectives is quite apparent in recent studies in this area,
Representative studies are described subsequently to suggest
the direction of this influence. Reading these studies, one is
encouraged: to find that the person in teaching is no longer
quietly tucked away in tables of aggregated data. Moreover,
these studies represent improvements in the way program ef-
fects are described. For example, they put to rest the assump-

course guidelines are likely to have simifar effects. Rather,
they demonstrate that program effects must be described with
reference to the actual representation of teacher education
content in teacher education classrooms. On the other hand,

findings from these studies often appear impoverished, for
they tell us little about the actisal learning processes of begin-
ning teachers and provide only sketehy information about the
substance of the knowledge they acquire.

Entering Dispositions. Work at the National Center for Re-
search on Teacher Education at Michigan State University is
focused in part on the levels of disciplinary knowledge in math-
~ ematics and writing that prospective teachers possess when
they enter teacher education. These researchers use-question-
" naires with large samples of prospective teachers to determine
- how respondents understand and would use knowledge of their
.-content in classroom settings and how they view the learner
with respect to such content. In addition, extensive interviews
are used with smaller samples to uncover respondents’ views
abiout common tasks of teaching in these content areas.
- :Ball (1988), for example, has recently used these methods
t0.éxplore prospective teachers’ understandings of 2 particular
Nathigmatics topic: division with fractions. The questionnaire
his study required respondents to select a story problem
represented a particular division statement from anmong a
ted:set of choices. Interviews focused on prospective teach-
rounds in fearning about the division of fractions and
k them to discuss their ideas about how they miglht
‘_”{t 2 particular division problem to students. Ball argues
dings from this study were somewhat discouraging, sug-
Ethat the majority of prospective teachers who would be
ng n'athematics to hoth elementary and secondary stu-
had limiteg knowledge of division with fractions; indeed,
Te unable to selact the correct representation of the

iarity and school-based socialization, it is argued, account for.

tion that programs with the same general goal statements and
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problem posed to them. Interview results helped to explain
the phenomenen, suggesting that most prospective teachers’
knowledge of mathématics was rule-bound. Few appeared to
have a substantive understanding of the underlying principles
of this key mathematical concept.

Gomez (1988) asked 90 students anrolled in the nrst course -
of their professional sequence to provide written responses to
a number of questions directed at obtaining an understanding
of prospective teachers’ backgrounds in learning writing, at se-
curing information about their reasons for nominations of per-
sons they considered to be good at writing, and the aspects of
writing they enjoyed or distiked. The picture that emerged
from this study is one of diversity, in terms of both students’
backgrounds in learning to write and their stated preferences
for different aspects of the composing process. One particularly
interesting finding was that most of these teacher candidates
held their college coursework in low esteem in terms of help-
ing themn increase their ability to write or their knowledge of
writing processes in general. Importantly, Gomez concluded
from the respondents’ comments about good writers that their
judgments were based on questionable indices (many had
never even seen the writing of those they nominated as good
writers) and that their responses suggested that these teachers
had limited knowledge ahout what good writing, in fact, was.
Moreover, Gomez interviewed a different set of teachers, in
an attempt to ascertain the kind and quality of their responses
to an example of student writing provided to them. She found
that prospective teachers at both the elementary and second-
ary level attended mostly to the surface features of the text in
the student example, suggesting limited ways that these teach-
ers had of conceptualizing various features of the writing pro-
cess. :

Paine (1988) explored prospective teachers’ orientations to-
ward diversity. Using questionnaires and interviews, Paine at-
tempted to analyze respondents’ views concerning the mean-
ing of diversity, as well as what their notions of diversity meant
when translated to their thoughts about teaching. Paine’s anal-
yses led her to conclude that entering candidates’ orientations
toward diversity were often superficial; their ability to talk
about student differences in thoughtful, comprehensive ways
was often limited; and their thinking about its pedagogical im-
plications was often quite problematic. For example, these

“prospective teachers seemed to share the sense that student

differences should be taken into account, but they were often
unsure about how to think about those differences in terms of
planning and arranging academic work. Their discussions of
divcrsit_v were often _contradictury, at one montent uncompli-
cated conceptually and at another moment quite complicated.
For instance, these teachers felt that fairness was the key to
suceessfully attending to student diversity, but their projected
mechanisms for dealing with diversity could often be judged
to be quite inequitable. One student argued, for example, that
all students should be treated the same, but when presented
with scenarios of specific differences students might bring with
them, she suggested that applying different standards to these
students would be appropriate. Paine argues that pretraining
teachers’ views of diversity are, comparatively, more coherent
in the abstract than in the context of specific scenes and situa-




294 = PARTICIPANTS IN TEACHER EDUCATION

tions, yiclding a prepractice view of diversity that is, in large
measure, divorced from contexts and concomitantly static.
Amarel and Feiman-Nemser (1988) also used question-
naires and interviews to assess pretraining teachers’ views con-
cerning what they needed to know to teach successfully. Stu-
dents’ responses to inquiries around this question indicated
that their primary concerns were about management and about
feeling at ease in front of students. Moreover, many students
simply felt that what they most needed was practical experi-
ence in teaching. Students rarely mentioned subject-matter
knowledge or enhanced understanding of student learning in
their responses and, in general, appeared to devalue what
might be learned in professional coursework in advance of their

formal study in it. In their study, Amarel and Feiman-Nemser

traced closely, in written cases, two pretraining teachers’ views
of necessary knowledge for teaching to their own remembered
school experiences, illustrating how the views articulated by
these teachers inhered in their individual experiences as stu-
dents and as people. Along similar lines, Weinstein (1958)
found that candidates prior to student teaching had “unrealistic
optimism” about their ability to solve teaching problems in
classrooms. They agreed that many experienced teachers had
problems in areas of management, discipline, and instruction,
but they felt that they would not have these problems. With
such an orientation, it is unlikely that these student teachers
expected to learn very much from experienced teachers.

Changes in Orientations and Perspectives. Another major fo-
cal point for research on learning to teach is the nature of
change in orientations, commitments, and perspectives of
teacher candidates. Investigators have carefully attempted to
unpack orientations through extensive conversations with and
observations of candidates. For example, Ball and Noordhoff's
(1985) study demonstrated that students’ prior dispositions
about the use of textbcoks were affected. not from a single
source, but from several sources, both formal and informal.
Ball and Noordhoff followed eight elementary education stu-
dents in two programs that differed in their structure, ideol-
ogy, and content. One program, the Academic Program, was

characterized by its emphasis on and understanding of disci-

plinary knowledge and theoretical propositions. The other pro-
gram, the Decision-making Program, focused on a generically
based approach to knowledge of teaching and aimed at improv-
ing students’ reflective capacities and decision-making skills.
Although both programs seemed to convey through course-
work a negative view of reliance on the textbook, they differed
in the stance toward how to deal with these students, who,
during their student teaching and because of various factors
“le.g., the cooperating teacher’s influence and the lack of other
instructional materials) used textbooks heavily. The Decision-
making Program continued to suggest strongly the negative as-
pects of reliance on the textbook, whereas the Academic Pro-
gram took a more passive approach to this practice. Ball and
Noordhoff developed rich cases of two prospective teachers,
Daniclle and Sarah, to illustrate how programs, persons, and
setting affect teachers’ orientations to the textbook and, in so

doing, suggest that knowledge outcomes from professional.

preparation are largely characterized by unique features in all

. three of these aspects.

Hollingsworth (1988) attempted to investigate changes in
preservice teachers’ knowledge and beliefs before, during, and
after a fifth-year teaching program. Hollingsworth developed
baseline profiles of 14 elementary and secondary preservice
teachers as they entered the teacher education program and,
using a constant comparative process invelving analysis of in-
terview and observational data, tracked the patterns of their
intellectual change over the course of a year. Although the fo-
cus was on studying global changes in teachers’ knowledge and
beliefs, their changing knowledge of reading instruction was
also highlighted, in an attempt to relate general knowledge of
teaching to content knowledge. By the use of existing taxonom-
ies of cognitive processing and change {e.g., those of Doyle,
1983, and Rumelhart & Norman, 1978), preservice teachers’
profiles taken at different points along the year were analyzed
for consistency with or deviation from baseline profiles. Pat-
terns emerging from these data led Hollingsworth to develop
a model to illustrate that prior beliefs of teachers play a eritical
part in the process of learning to teach. The model suggests
that preprogram beliefs about teaching potentially interact dy-
namically with program content and classroom opportunities to
produce different levels of teaching knowledge. Hollingsworth
contends that patterns of knowledge growth suggest 4 nunber
of themes about the learning-to-teach process:

pre-program beliefs served as filters for processing program content
and making sense of classroom contexts; general managerial routines
had to be in place before subject specific content and pedagogy became
a focus of attention; and that interrelated managerial and academic rou-
tines were needed before teachers could actively focus on students;
learning from academic tasks in classrooms, while pre-program inter-
est students as individuals and a program-developed interest in subject
pedagogy were needed to provide the motivation to do so. In turn,
each new level of knowledge affected changes in pre-program beliefs.

{p. 9)

Hollingsworth has developed descriptive cases of these teach-
ers that illustrate the movement described in this model.

Zeichner and Tabachnick (1983) followed 13 preservice
teachers through their student-teaching experience and a small
subset of these teachers into their first year of teaching. Their
study attempted to assess preservice teachers’ perspectives on
the teacher’s role, teacher-pupil relationship, student diver-
sity, and knowledge and curriculum. Importantly, student
teachers in this study were able to participate in the selection
of their field placements. This might have contributed to the
finding that little alteration in students’ original perspectives in
the areas just mentioned was apparent during the practicurn.
However, individual knowledge “journeys” were observed for
the four teachers who were studied during their first year of
teaching. Based on their analyses, Zeichner and Tabachnick
argue that the knowledge path looks quite different for differ-
ent individuals and with different contexts for learning. Th.ey
suggest that there needs to be debate about how to recogmze
the personal experience of learning to teach and how to pro-
mote preparatory experiences that allow individuals to reac
their knowledge potential.




Similarly, Feiman-Nemser and Buchmann (1986} were in-
terested in looking at the interactions among classroom setting,
professional coursework, and persons on prospective teachers’
pedagogical thinking during the student-teaching experience.
In terms reminiscent of Fuller (1969}, these researchers hoped
to track students’ movement from daily preaceupations with
sustaining pupils’ cooperation to thinking about pupils’ learn-
ing. The two teacher candidates they studied entered the pro:
gram with limited understandings of teaching. They spent the
time and performed the tasks necessary to feel they learned
from their student-teaching experience and to get positive
evaluations from their cooperating teachers, and yet Feiman-
Nemser and Buchmann illustrate in their case studies that nei-
ther was able to acquire the kind of pedagogical thinking that
they argue is central to teaching, that is, an understanding of
how to recognize, evaluate, and implement activities with pu-
pils’ learning in mind. Through these case studies, Feiman-
Nemser and Buchmann reveal how both coursework in two
separate programs and aspeets of the settings for student teach-
ing differentially and negatively influenced chances for stu-
dents” acquisition of critical knowledge of teaching.

Calderhead’s {1987) study echoes many of the same themes.
The purpose of this study was to determine the kinds of inter-
pretative frameworks student teachers use in their thinking
about classroom practice and to study how these frameworks
are affected by students’ professional development and stu-
dent-teaching experience. Calderhead found that there were
aspects of the student-teaching experience that negatively af-
fected what and how students learned about teaching. Student
teachers entered their student-teaching experience with con-
ceptions of teaching that were incomplete and often dysfunc-
tional (e.g., teacher as “guide” and “friend”). But, although
| their early experiences in student teaching appeared to help
w  them acquire improved knowledge about planning and instruc-
b tional activities, midway through their student teaching they

had reached a plateau in their learning. Interviews with stu-

dent teachers suggested that they had comparatively more dif-

ficulty citing new knowledge or understandings at this point
- than they had had earlier in their student-teaching experience.

Calderhead’s analysis of student teaching suggests that, as it

often presently exists, it is a sort of “driving test” for students;
tb’is experience does not provide for much experimentation,
for valid assessment of student teachers’ teaching from supervi-
s0r5, or for student teachers’ own chances to reflect and aceu-
rately assess their teaching. Here, the themes of the recent
research echo the concerns expressed in earlier discussions of
th_e' student~teaching experience {see, for example, Griffin,
1986; Richardson-Koehler, 1988; Zimpher, 1987).

‘ Sqmmary- and Conclusions

Thisbrief ang
Problems of reseq
road geiieralizat;
tions, few conclug
nliag-Ng_'rriser’s (19
tions, the existing

quite selective survey illustrates well the
rch on learning to teach. Aside from a few
ons about complexity and multiple interac-
fons can be drawn from these studies. Fei-
83) appraisal still stands: “With fow excep-
research tells us very little about the actual
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conduct of teacher preparation . . . [or] about the job of learn-
ing” (p. I51). Moreover, there is a distinct lack of coherence
across studies. Qutcomes are designated in a variety of ways:
attitudes, dispositions, orientations, perspectives, knowledge,
concerns, or commitments, and, despite apparent differences

H i . ren mvond femtaa bl oo LL. Q.
in meaning, these terms arc often used interchangeably. Set-

tings are sometimes only loosely defined and vary widely
across studjes, Attempts to isolate the relative contributions of
program components or experiences (if such isolation is, in
fact, an appropriate research goal} are futile under these cir-
cumstances. Perhaps most importantly, except for vague refer-
ences to development, change, and growth, investigators are
fargely silent about the nature of the learning process in
teacher education. Given this conceptual diversity and ambi-
guity, it is not surprising that cumulative findings are scarce.

One important lesson that can be drawn from this analysis
is that the learning-to-teach question might well be unanswer-
able at a global level. What is needed, instead, are frameworks
that focus more explicitly on what is learned and that specify
more fully how that knowledge is acquired. In an attempt to
search for such frameworks, attention in this chapter is di-
rected to recent research on teachers” knowledge.

RESEARCH ON TEACHERS' KNOWLEDGE

The study of teachers’ knowledge has emerged only quite
recently in educational research. In the behaviorist tradition
that dominated the study of teaching and teacher education,
knowledge and thinking were generally considered too “men- -
talistic” for serious research attention, so the focus was primar-
ily on observable behaviors or skills (see Peck & Tucker, 1973).
The emergence of systematic research on teachers” knowledge
and its acquisition signaled a substantial shift from a preoccupa-
tion with behavior and with what teachers need to do to a con-
cern with what teachers know and how that knowledge is ac-
quired through formal training and classroom experience.

The emphasis on cognition in teaching was stimulated, in
large measure, by the growing concern for cognition and con-
text in the social sciences and by the appearance in the late
1960s of qualitative or interpretive studies of classroom teach-
ing. By generating richly detailed portraits of the demands of
classroom environments and the ways in which teachers strug-
gled to cope with these demands, this tradition had a powerful
influence on the development of research on teachers’ knowl-
edge and its acquisition. As the study of cognition became
more widely acceptable in the social and behavioral sciences,
educational researchers turned to the study of teachers’ cogni-
tive processes and thinking (see Shavelson, 1983).

In one of the seminal qualitative studies, Jackson (1968) de-
scribes life in elementary classrooms in evocative detail. As
part of this study, he interviewed 50 elementary teachers nom-
inated by their administrators as outstanding and examined the
ways in which they talked about their work. The interviews
focused on the teachers’ self-evaluations, their conceptions of
institutional authority-relationships, and the satisfactions they,
derived from their work. Jackson identified four recurrent
themes in the interviews: immediacy, informality, autonomy,
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and individuality. The teachers reported that they watched for
immediate and spontaneous signs of involvement and enthusi-
asimi to tell how things were going. Formal tests of students’
achievement, on the other hand, were distrusted, because the
teachers folt that pupi] performance was atypicalon tests and
that the tests measured native ability rather than teaching ef-
fectiveness. The teachers also described their style of interact-
ing with students as informal, within the limits of institutional
responsibility and autherity. Autonomy, they felt, was threat-
ened by curricular constraints and by administrators’ intrusions
for evaluation, both of which reduce spontaneity and insult
professional pride. Finally, seeing an individual child make
progress, especially one who was unresponsive or unlikely to
succeed, was their greatest source of satisfaction or joy in
teaching. :

In one of the more controversial parts of this analysis, Jack-
son {1968) characterizes the teachers’ language and thought as
conceptually simple and- lacking in technical vocabulary.

~ Caught up with the here and now and in emotional ties with

pupils, they had, he argued, a simple and uncomplicated view
of causality, they adopted an intuitive rather than a rational
approach to classroom events, they were guite opinionated
about their classroom practices, and they had narrow working
definitions of abstract terms (e.g., motivation and intellectual
development). His assessment of these characteristics was
quite mixed. He deplored the particularity, impulsivity, con-
servatism, and myopia of their talk and their technical naivete,
in comparison with psychologists.

Jackson was not the first to use psychologists as the standard
for judging the adequacy of teachers’ knowledge. In a widely
cited classic, Wickman {1928) reports substantial differences
between the attitudes of teachers and those of mental health
experts concerning the significance of children’s behavior.
Teachers tended to rank disruptive behavior, violations of
rules, and sexual transgressions as the most serious behavior
problems; clinicians, on the other hand, saw passivity and
withdrawal as more serious than acting out. Jackson also ac-
knowledges that what teachers knew was perhaps appropriate
to the complexity and unpredictability of the settings in which
they worked. He speculates that a rational and deliberative
style might be more prevalent in the “preactive” phase of
teaching, during which teachers planned for teaching, rather
than in the “interactive” phase, in which teachers faced the
uncertainty and confusion of classroom events.

A similar emphasis on knowledge was evident in Smith’s
microethnographic study of a seventh-grade teacher in an ur-
ban classroom (see Smith & Geoflrey, 1968). Smith carefully
describes how Geoffrey established classroom procedures and
routines, built relationships with students, orchestrated class-
room activities, and conducted lessons. With Ce;’iﬁ’rey's help,
Smith also mapped the working theories that accounted for
these teaching actions.

Finally, Kounin (1970) published the results of an extraordi-
nary research program directed at fundamental questions in
classroom management and discipline. Kounin began his work
on the practical problems of classroom discipline by focusing
on “desists” {what teachers do to stop misbehavior after it oc-
curs) and “ripple cffects” (how desists affect nontarget students

in the class).. After only modest success in accounting for
students” work involvement, Kounin turned to an ecological
analysis of over 250 videotaped lessons to learn how teachers
managed classroom groups. He found that four clusters of
actions—withitness, overlapping, group focus, and movement
management—were associated with high levels of work
involvement. Kounin's clusters clearly imply cognitive pro-
cesses, that is, awareness and divided attention.

These early qualitative studies underscored the cognitive
dimensions of teaching practice and made specific contribu-
tions to subsequent work on teachers’ thinking and knowledge.
Jackson’s distinction between preactive and interactive think-
ing shaped research on teachers’ decision making, and his em-
phasis on teacher’s naive knowledge, along with Smith and
Geoffrey's ideas of working theories, stimulated research on
teachers” implicit understandings of teaching. Finally, Kou-
nin’s cognitive-related formulations of classroom management,
as well as his ecological approach to inquiry, had a direct bear-
ing on conceptions of teachers’ classroom knowledge.

Within the broad field of research on teachers’ knowledge,
several distinct but overlapping approaches have evolved, ap-
proaches that represent different assumptions, emphases, the-
oretical frameworks, and methodological commitments and yet
share many common themes. For purposes of this review,
three approaches have been identified: (a) information-process-
ing studies, which have tended to focus on decision mak-
ing and contrasts between experts and novices; (b) studies of
teachers’ practical knowledge, or what teachers know about
actual practice and the navigation of complex classroom set-
tings; and {c) studies of pedagogical content knowledge, or
what teachers know about subject matter and its representa-
tion to students.

Information-processing studies are typically framed in the
technical language of psychology and often use controlled labo-
ratory settings andfor standardized tasks and data collection
procedures. The focus in such studies is typically on the cogui-
tive processes or operations teachers use in thinking about
teaching. Research on practical knowledge includes studies of
teachers' personal knowledge and implicit theories, as well as
ecological studies of the demands of classroom environments
and their effects on the thoughts and actions of participants.
Personal knowledge studies are typically grounded in a phe:
nomenological perspective, use qualitative or interpretive-
methods consisting of extensive observations and interviews of
one or a few teachers, and express findings in a language that
reflects the expressions of the teachers who were participants.
in the research. The emphasis in these studies is often on idior
syncratic perspectives, interpretations, intentions, or beliefs
that influence the sense teachers make of classroom situations:
Ecological studies also rely on qualitative methods but focus
on how thought and action are organized by situational tasks-
Thus, formal, analytic descriptions of environmental structures
are considered useful approximations of what participants
kniow and how they comprehend actions and events. Final‘!)‘v
studies of pedagogical content knowledge employ information
pracessing and qualitative methods to construct cases but focus
on subject matter and the structure of explanations as key fea-
tures of teachers” knowledge.




In the following sections, each of these frameworks is de-
scribed, and implications for the formulation of research on
learning to teach are delineated. Where possible, studies of
learning to teach that relate to a framework are reviewed.

Information Processing

Information-processing approaches to teachers’ knowledge
have as their focus operations inside the minds of teachers,
that is, the mental processes teachers use to identify problems,
attend to cues in the classroom enviromment, formulate plans,
make decisions, and evaluate alternative courses of action.
Early studies on teacher planning and decision making were
. based largely on psychological frameworks and often used deci-
sion-tree structures to model processes in teachers’ minds. The
goal of the research was to determine the points and parame-
ters of teachers’ choices about their actions. Later, studies of
expert and novice differences in teaching emerged, studies
that attempted to unravel in a more complex fashion what was
in the minds of different teachers as they taught. These studies
were still focused primarily on intérnal processes, but some
investigators attempted to focus on common pedagogical prob-
lems derived from classroom settings, as opposed to more arti-
ficially constructed laboratory tasks. These two related, but
distinct, areas are summarized next.

Teacher Planning and Decision Making. Beginning in the
1970s, considerable interest was devoted to the study of teach-
ers’ planning and decision making, using a variety of interview,
think-aloud, and observational strategies. This literature has
heen extensively reviewed by Clark and Peterson (1986) and
will only be summarized briefly here.

Following Jackson's (1968) distinction cited earlier, deci-
sion-making research is divided between preactive or planning
studies and interactive studies. For a time, greater atten-
tion was given to planning than to interactive thinking. This
occurred partly because of the immediate interest in knowl-
edge use and decision-making processes and partly because
methods for engaging in studies of planning were compara-

- "tively more available and accommaodating. Much of the plan-
. ningresearch focused on the types of teacher planning (vearly,
-unit, weekly, daily), the topics around which planning oc-
L w-eurred (objectives, activities, content, students), the cognitive
.- Pracesses teachers used in planning (forming mental images,
Er"_blém_.ﬁnding and formulation), and the effect of planning
o f{ilfc_l'S_sroom performance.
A .:“.:.-‘B'ese:arc':h ou interactive decision making, which was much
e I?S_S-;mmmon, tended to focus on the topics around which deci-
- Slons were made (learners, classroom management, instruc-
s the frequency of decisions,: and the effectiveness of dif-
::“Pflttelrn.s of d‘fecision making. The primary research tool
ireractive studies was the stimulated-recall interview, in

L Ch:ead!l?l’s viewed a videotape of their teaching and were
Th _-mgt‘-;eoii-.\;;hat they were thinking about during the lesson.

St g as been strongly criticized recently on grounds
lﬁéﬁ',énga;erates accounts of the videotaped segment rather
T urate report of what the teacher was thinking about

-

TEACHERS' KNOWLEDGE AND LEARNING TO TEACH « 297

at the time of the original event (see Ericsson & Simon, 1980;
Yinger, 1986). .

One of the major conclusions fom this research tradition
was that prior assumptions about teachers’ decision making
were often inaccurate. Investigators found, for instance, that
teachers seldom followed formal Tylerian models of pianning
and that, during interaction, teachers seldom made logical
choices among several different alternatives. Rather, their ac-
tions seemed to be largely governed by rules and routines,
with decision making in a studied, deliberative sense taking a
minor role in their interactive thinking.

Some attempts have been made to examine planning and
interactive teaching in a learning-to-teach framework. For ex-
ample, Borko, Lalik, and Tomchin (1987) and Borko, Living-
ston, McCaleb, and Mauro (1988} explored novice teachers’
thoughts about planning and specific instructional events. The
Investigators followed students through the finl year of profes-
sional preparation and the first year of teaching. Through inter-
views, analyses of journals, on-site observations, and video-
taped records of teaching, contrasts were made between
weaker and stronger student teachers in terms of their devel-
oping understandings about instruction and planning. Both
strong and weak student teachers had similar initial concep-
tions of successful lessons, views that did not appear to become
markedly different over the yearJong field experience. How-
ever, their views about unsuccessful lessons and about plan-
ning did differ over time. Moreover, stronger teachers appar-
ently came to engage in comparatively more complex planning
activities than did weaker novices. They planned in more de-
tail, anticipated events that might affect their written plans,
and developed solution strategies to deal with such problems.
Rohrkemper’s (in press) work suggests a plausible explanation
for differences in teachers” development of teaching knowl-
edge. [t could be that teachers who developed richer and more
efficient understandings about teaching learned well from un-
successful lessons and failure situations.

Experi~Novice Studies. Beginning in the mid-1980s, informa-
tion-processing researchers turned their attention to studies
designed to account for differences in thinking between expert
teachers and candidates in initial teacher-preparation pro-
grams. The study of expert—novice contrasts in teaching drew
upon a relatively new, but well established, body of work in
cognitive psychology on expert-novice differences (see Chi,
Claser, & Farr, in press). :

Carter, Sabers, Cushing, Pinnegar, and Berliner (1987), us-
ing a simulated teaching task that required subjects to prepare
to take over a class in midyear, examined expert-novice differ-
ences in processing and using information about students. One
major finding from this study was that the routines that experts
reported for organizing and managing instruction were comi
paratively more rich than those of novices. Protocols obtained
in the study suggested that experts, when preparing to assume
responsibility for a class that had been previously taught by
another teacher, gave considerable attention to getting the stu-
dents “to work.” Experts were anxious to “start fresh” with the
class and to organize the group of students so that they could
move through the curriculum. In coming to understand what
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needed to be done, experts were also able to make clear infer-
ences about the previous teacher’s practices. Much of this ex-
pert thinking was guided by routines and action plans drawn
from their prior experience in the classroom. Novices were
iuch less specific in interpreting what the previous teacher

had done and in describing changes they might want to make

in class routines and assignments.

In a task designed to uncover expert and novice differences
in visual information processing, Carter, Cushing, Sahers,
Stein, and Berliner (1988) discovered a related focus on class-
room-work systems. Indeed, “work” appeared to be a salient
organizing concept for experts as they viewed a series of class-
room slides presented to them. Their comments suggested that
they saw classrooms as moving systems and that they reacted
quickly to visual stimuli indicating whether or not students
were “working” well within that system. Novices’ protocols did
ot reveal the same level of attention to work-related actions
of students but rather described the physical appearance of the
students. :

In this study, experts. also showed a sense of “typicality”
about classroom scenes and individual students’ behavior.
Once experts assessed a situation as typical, they had little
more to say. If situations or behaviors depicted in the slides
appeared to be unusual, however, experts spent considerable
time attempting to make sense of anomalies. It appears, then,
tliat experts’ responses to management-related visual stimuli
in classrooms are driven, at least in part, by their perceptions
of what is typical, versus atypical, in classroom scenes. As
might be expected, this sense of typicality was notably rare in
novice protocols. '

In another study designed to examine expert—uovice differ-
ences in teaching, Housner and Griffey (1985} found that ex-
pert physical education teachers constructed elaborate mana-
gerial plans for implementing activities and tasks for their
students. Novices, in contrast, planned logically well-formed
activities for teaching motor skills or exercise routines, but
they gave considerably less attention than experts to how these
events would be carried out under classroom conditions.

Peterson and Comeaux’s (1987) study of experienced and
novice secondary social studies teachers sought to explore dif-
ferences in teachers recall, representation, and analysis of
classroom problem situations. In this study, teachers were
shown videotapes of three different 4-minute scenes in social
studies classrooms. One scene portrayed an episode in which
a teacher was banding back essay tests students had previously
taken. In this scene, a number of related interactions and
events occurred (e.g., students complained about grades and
the teacher chided students for their lack of effort). The second
videotaped scene portrayed a classroom discussion about the

Civil War (within which a number of distracting student behav-

jors occurred and teacher attempts to desist such behaviors
took place). The third and final classroom episode revolved
around students cheating on a test and the simultanecus in-
stances that occur when the teacher attempts to discuss the
infraction with students. Each of these scenes contained 17 ac-
tions, either verbal or physical, that were notable and of nearly
the samme duration.

Participants in this study were initially shown one of these

three videotaped scenes and asked to recall as many events as
they could after this initial viewing. The videotape was then
shown again to participants, but this time they were asked to
discuss points at which the teacher might have made a different
decision that would have positively affected subsequent occur-
rences and to describe alternative decisions to the ones the
videotaped teacher made at those points. This pattern of view-
ing and questioning was repeated for cach of the three video-
taped episodes. .
Participants were given recall scores, based on the number
of events they remembered from the first viewing of the video-
tape. In addition, their discussions about alternative decisions
were rated for the level of knowledge that seemed to character-
ize their responses. Responses were coded as Level 1 if they
appeared to focus on surface or literal characteristics of class-
room events and Leoel 2 if they suggested knowledge of under-
lying principles and procedures for managerial or instructional
tasks. Results from these analyses suggested that experienced
teachers had significantly greater recall of classroom events
than did novice teactiers. Moreover, experienced teachers’ dis-
cussions of alternate decisions and their potential impact on
the course of classroom events suggested that they had richer
knowledge of the underlying structures or meaning of teaching
and learning events. Peterson and Comeaux argue that it is

" probably these comparatively more complex understandings

that assist experienced teachers in accurately perceiving and
appropriately responding to interactive teaching events.

Ropo (1987) used a combination of interviews and observa-
tions to examine the differences in three expert and four novice
mathematics teachers. Ropo focused on teachers’ conceptions
of interaction in the classroom and on the nature of interactions
observed for these teachers during the last 2 months of the
school year. Analysis of both the interview and observational
data suggested that one salient difference between expert and
novice teachers was their knowledge of students and the im-
pact of that knowledge on the form and substance of their inter-
actions. In comparison with novices, experts focused more on
conerete examples of interactions to bring about student learn-
ing and on the importance of analyzing students’ responses to
the work, in order to plan future instructional interactions and
actions. In addition, experts discussed the need, and exhibited
the ability to change the plan for the lesson, dependent on
contextual and situational factors.

Borko and Livingston {in press) also examined expert and
novice differences in mathematics teachers. Specifically, they
explored differences in expert and novice teachers’ planning
teaching, and postlesson reflections. Using interviews and ob-
servations, these researchers uncovered a number of diﬁ"t.ar-
ences in teachers’ planning and enactment of mathematics i0-
struction. Not surprisingly, they found that the planning of
novices was comparatively Jess efficient than that of experts
and that the enactment of lessons was comparativ81)’ more
problematic for novices when unexpected events cbstructe
the seripted actions they had for their instruction. Moreover
novices postiesson reflections ranged across a wider host of
concerns than experts’ and were noticeably more dependent
upon the events of the day. Borko and Livingston explain thess
differences in terms of experts’ more complex, connected, an
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easily accessed schemata for classroom events and upon their
concomitant abilities to use these schema to improvise in the
face of surprising circumstances. '
In summary, these studies suggest that expert teachers, in
contrast with novices, draw on richly elaborated knowledge
struetures derived from classroom experience to underctand

 teaching tasks and interpret classroom events, Expert teachers

know the common forms of activities (recitations, seatwork,

discussions) and academic assignments as classroom occur-
rences. They are familiar with typical behaviors, interactions,
and situations associated with such events. This event-struc-
tured knowledge appears to help experts make highly accurate
predictions about what might happen in a classroom.

Contributions of Information-Processing Studies. L. Shulman -

{1986) notes that research on teacher planning and decision
making, by focusing on a few characteristics of teachers” think-
ing, has closely resembled process—product research in its
search for predictors of teaching effectiveness. Given this
framework, investigators have typically examined a narrow
range of topics that teachers might be required to think about.
Other than calling attention to the types and frequencies of
teachers” thoughts or decisions, then, information concerning
teachers’ knowledge or learning remains sparse. The focus, in
other words, has been on cognitive processes, rather than on

the knowledge teachers use to interpret situations or formulate -

plans and decisions.
In many respects, a similar criticism can be made of re-
search on contrasts between experts and novices. These stud-
ies have tended to focus on a few topics about which teachers
think and on the character or quality (e.g., efficiency or accu-
racy)of their thinking. And some investigators have been tempt-
ed at times to revert to process-product formulations and,
thus, treat these characteristics of experts’ thinking as criteria
for judging teaching effectiveness. This level of generality is a
poteatial hazard in the design of expert-novice studies. Any
attempt to account for differences between novices and experts
is likely to lead only to broad generalizations about the quality
of those differences. But simply knowing that there are qualita-
tive differences between novices and experts is not especially
helpful in understanding what teachers know. Moreover, with-
Out actually tracing the processes by which novices become
experts, nothing is learned about how experts’ knowledge is
acquired,
At the same time, expert-novice studies have provided a
-useful framework for beginning to examine teachers’ knowl-
edge and the path to expertise. There are, in fact, three impor-
;a“t implications for teachers’ knowledge that can be drawn
. J:::ati};e t"3*1C}[:ing studi:?s and other studies in semantically rich
L Groon Slgg:}' as 'm.edtcal diagnosis (Patel, Frederiksen, &
o > ; DOll:)l[cal cognition (Fiske, Kinder, & Larter,
prodlem solving {Champagne, Gunstone, &
- il(:[:re; 1s?r8“30 Chi & Glaser, 1982, Larking, McDermott, Si-
-'“"‘.'(ChaSé&Simor:; 11380); and games such as chess or bridge’
j—knowledg'e oo 1 7‘3; Engle & Bukstel, 1978). First, experts

 sitnpls .T’ec_iaitze_d and domain specific. Experts are not

Dy more efficient ip general problem-solvi kil

Problem anglug: al problem-solving skills (e.g.,
. ysis and hypothesis formulation and testing). Ex-
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pertise appears, rather, to be based on highly specialized
knowledge in a particular domain. Expert teachers have richly
elaborated knowledge about classroom patterns, curriculum,
and students that enables them to rapidly apply what they
know to specific cases. Second, experts’ knowledge is orga-
nized. Their stored knowledge of scenes, patterns, and proce-
dures is organized around interpretative concepts and proposi-
tions that reflect the task environments in which they operate.
Novices, on the other hand, often focus on diserete objects or
surface features of events and problems. Finally, much of what
experts know is tacit knowledge. Such knowledge does not
readily lend itself to formalization and direct instruction, but
rather it is constructed or invented from repeated experience
accomplishing tasks in a domain (Simon, 1979). As a result, it
takes considerable time to become an expert, Simply telling
novices what experts know will not produce expertise.

These features of expertise suggest the need for better con-
ceptions of the substance and organization of teachers domain-
specific knowledge and the processes by which that knowledge
is acquired. Without these conceptions, the path fram novice
to expert is difficult to trace or guide. The focus, in other
words, must be on what experts know and not just what distin-
guishes them from novices. Moreover, as' Clift {1989) notes,
it is insufficient simply to attribute differences to experience,
without a conception of how expertise is acquired from experi-
ence. Finally, present conceptions of teaching knowledge
might wrongly imply that expertise in teaching is acquired
through repeated, successful experiences, and it might fail to
take into account growth that occurs through experiencing, and
learning from, failure {(see Rohrkemper, in press, for a more
comprehensive discussion of this view). The following reviews
of teachers practical and pedagogical content knowledge rep-
resent important movements toward better understandings of
knowledge and learning in teaching,

Practical Knowledge

Studies framed in the information-processing tradition, by
opening up inquiry into cognition in teaching, were important
precursors to research on teachers’ knowledge. Subsequent re-
search has focused more specifically on the substance and orga-
nization of that knowledge. For present purposes, the research
on the demain-specific knowledge of teachers is divided into
two broad categories: practical knowledge and pedagogical-
content knowledge. '

In this section, research on teachers’ practical knowledge is
reviewed. Practical knowledge refers broadly to the knowledge
teachers have of classroom situations and the practical dilem-
mas they face in carrying out purposeful action in these set-
tings. Included in this review are studies of teachers personal
practical knowledge and implicit theories, ecological studies of
classroom knowledge structures and comprehension processes,
and emerging theories of how teachers. use knowledge to plan
and carry out instruction. In contrast with the more delibera-
tive focus of the previously discussed studies of planning and
information processing, the emphasis in the study of classroom
knowledge is clearly on the complexities of interactive teaching
and thinking-in-action.
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Personal Practical Knowledge. As the label implies, research
on teachers’ personal practical knowledge focuses on the per-
sonal understandings teachers have of the practical circum-
stances in which they work (see Feiman-Nemser & Floden,
1986). Investigators in this area argue that practical rationality
is fundamentally diffcrent from the technical rationality that

i s oCOlREL IRl

dominates academic conceptions of professional knowledge
(see Schon, 1983). Under technical rationality, research leads
to generalizations about the nature of things, and practitioners
are to apply this objective, scientific knowledge to solve prob-
lems and achieve effective outcomes. But the realities of
practice are quite different. Professionals make complicated in-
terpretations and decisions under conditions of inherent uncer-
tainty (Doyle, 1986), and to do this they engege in practical
thinking. that leads to an action appropriate to the particular
situation. The knowledge required for practice under these cir-
cumstances is experiential, that is, it evolves out of “reflection-
in-action” (Schén, 1983) as professionals deal with the complex-
ity and uncertainty. Moreover, practical knowledge is shaped
by a professional’s personal history, which includes intentions
and purposes, as well as the cumulative effects of life experi-
ence. Such knowledge must be expressed, therefore, in all of
its rich particulars and in a language close to that of the prac-
titioners themselves. '
Investigators in this area argue further that conventional re-
search on teaching is based on technical rationality and ignores
the practical knowledge and personal intentions of teachers.
Such conventional research has, therefore, limited utility for
practice and imposition of findings from such research deskitls

teachers (see, for example, Richardson, 198%; Schwille & Mel- -

nick, 1987, Woods, 1987). From the perspective of practical
rationality, the knowledge base for teaching resides as much
within the ranks of teachers as it does in outside, research-
derived principles for practice {Elbaz, 1987). Some scholars,
arguing from a feminist perspective, suggest, in fact, that pre-
vailing conceptions of what professional knowledge is have of-
ten silenced the voices of teachers and prevented professional
growth (Richert, 1987). As Atwell (1988) suggests, “life in
schools for teachers and students is too often a performance of
either cheery or grudging subordination of the ego to a positiv-
istic, idealist world of science or the arts” (p. 4).

Although there are often substantial differences across re-
search programs, studies of personal practical knowledge have
generally consisted of intensive case analysis, and in some in-
stances self-analyses, of classroom episodes. By staying very
close to the action of classrooms, investigators have tended to
focus inguiry on the images, metaphors, and tacit theories
teachers use to make sense of specific events in classrooms.

The following review of the major research programs illustrates-

the general properties of inquiry.in. this area.

Implicit theories. Some investigators, in early. studies of
planning and decision making, attempted to account for the
decisions teachers were making by constructing, often in close
conjunction with them, implicit theories, that is, conceptions
of the personal values, beliefs, and principles that seemed to
guide action, Janesick (1977), for example, concluded that the
sixth-grade teacher she studied intensively was primarily com-

mitted to creating and sustaining a stable and cohesive class-

room group. Marland (1977) derived five principles of practice

from stimulated-recall interview transeripts of six elementary
teachers: compensation (favoring shy, low-achieving, or impov-
erished students); strategic leniency (ignoring. infractions by
students who needed special help); power sharing (attempting
to use peer power to influence the group); progressive check-
ing (inspecting and helping during seatwork); suppressing
emotions (avoiding expressions of their own emotions, so as
not to excite students and create management problems).

Elbaz. Through a case study of a high school English
teacher called Sarah, Elbaz (1983) attempted to define the
character of practical knowledge in teaching. She identified
five broad domains of practical knowledge: (3) self, (b) the mi-
lieu of teaching, (c) subject matter, (d) curriculum develop-
ment, and (e} instruction. She also identified three levels of
generality in the organization of practical knowledge. The first
level consists of rules of practice, which are statements of what
actions to take in particular situations when purposes are clear.
The second level consists of practical principles, which are
broader statements for use in reflecting upon situations and
selecting from among practices those which apply to specific
circumstances. The third level consists of images, which are
general orienting frameworks. “The teacher's feeling, values,
needs, and beliefs combine as she forms images of how teach-
ing should be, and marshals experience, theoretical knowl-
edge, and school folklore to give substance to these images”
(Elbaz, 1983, p. 134),

Elbaz’s study provides insights into the overall scope and
organization of teachers’ knowledge and the connection of that
knowledge to practical conditions of teaching. At the same
time, the focus tends to be on the characteristics, rather than
the substance, of what teachers know.

Lampert. In case analyses of two elementary teachers and
of her own teaching, Lampert (1985) examined the personal
knowledge teachers use to manage dilemmas in teaching. The
emphasis in these analysis was on how knowledge of self, espe-

cially of persanal values and intentions, and knowledge of stu-. -

dents was used to handle competing goals such as the desire
to work with an individual student and the need to deal with
groups of students. Lampert’s work gives a useful perspective
on the choices teachers face in classrooms and the personal
meaning these choices have:

Munby and Russell. Munby and Russell have grounded
their work in Schon's (1983) explication of the epistemology of
practice, especially the notions of nonpropositional knowledge
(i.e., knowledge that is not casily expressed in rules, maxims,
or prescriptive principles), reflection-in-action, and the effects
of problems and surprises on the development of professional-
understandings (see Munby, 1986, 1987, 1989; Russell, 198%;
Russell & Johnston, 1988; Russell, Munby, Spafford, & john-

ston, 1988). In working closely with a sample of preservice,,

beginning, and experienced teachers, they have concentrated
especially on the metaphors in teachers accounts of their prac-
tical knowledge about instruction and curriculum and on the
changes across time that occur in these metaphors. They argu®
that the study of teachers' metaphors could be a powerful way
of uncovering how teachers frame and solve classroom proo”
lems. Further, these authors suggest that metaphors mig t

3
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provide a window into the levels and types of professional
knowledge held by different teachers.

Russell and johnston's (1988) case studies of four teachers
illustrate the kind of work that these authors do to explore
teachers’ professional knowledge. The focus of the analysis was
on the extent to which these four teachers reframed the events
of practice and acted on their new understandings in subse-
quent teaching events. Moreover, they examined how these
teachers’ images of teaching constrained or unlocked possibili-
ties for teachers to learn from their experiences in teaching,
For example, the teacher who appeared to be constrained the
most by her image of teaching and learned the least from her
experience was Wendy, a high school science teacher who saw
herself as a transmitter of knowledge. During her first 2 years
of teaching, she came to explore methods of helping students
participate more fully in classroom work, but she was not able
to reframe her experience in ways that resulted in notable
changes in her teaching actions. She did modify and improve
a number of her teaching techniques, but her teaching stayed
largely consistent with the transmitter view, despite her ex-
pressed wish to change. Russell and Johnston argue that
Wendy appeared to view teaching through a “conduit” meta-
phor, a metaphor that describes her prevailing view of teaching
as carrying students through the curriculum.

In contrast, Roger, a fifth-year science teacher of seventh
and eighth grades, came to teaching with a strongly held belief
in the inquiry approach, but he learned from watching his stu-
dents that, although they enjoyed working with science in this
fashion, their learning of the content and concepts of science
was sometimes questionable. Roger began to read criticisms of
the inquiry approach to teaching that he had supported, but
he initially greeted these criticisms with anger and resent-
ment. Later he experimented by using his own blend of in-
quiry and content knowledge in science, and, seeing that his
students were constructing much-improved meaning about the
subject of science, he altered his original view of teaching and
continued to construct his own interpretation of teaching from
his classroom experiences and from his reading of theory about
how children lteain. Russell and Johnston illustrate how Rog-
er’s metaphors for teaching revolved around students and their
understandings of science and conveyed a view of teaching that
was focused on attending to how students learn from the activi-
ties that he enacted with them in classrooms.

In their studies of professional knowledge, these investiga-
tors have been especially sensitive to patterns of development

-~ In teachers’ awareness of practice events. Initially, teachers be-

come aware of the strategies with which they are comfortable.
1th more experience, they fine-tune these strategies. The re-

B 5??}'(:]1@.-3 argue that, at these two levels, teachers strive to
Mamtain a co

! herent framework and tend to ignore back talk
from their classes. At the next level of awareness, teachers be-
udents’ reactions, reflect on puzzling situa-
reframe their view of their practice. They
g in other words, reflection-in-action, a process
abwags b l::!l)clh practice changes, ‘although .teachers 11.1jght not
Cfaudim'ne t(;j express their reframed view analytllcally.

nelly 1 and Connelly. The work of Clandinin and Con-

any ways, the most clearly personalistic in this
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tradition {see Clandinin, 1985; Clandinin & Connelly, 1986;
Connelly & Clandinin, 1985, 1986). These investigators con-
centrate on specific teaching episodes in a teacher’s classroom
and on the personal practical knowledge defined as an account
of how the teacher knows this situation. They reject Schon's
(1983} focus on problems in favor of an emphasis on regularities
and patterns, that is, practical rules and principles, routines,
rituals, habits, cycles, rhythms, and images, Image is espe-
cially important as a type of knowledge that “draws both the
past and the future into a personally meaningfid nexus of expe-
rience focused on the immediate situation that called it forth”
{Connelly & Clandinin, 1985, p. 198).

These investigators further reject Schén’s conceptual un-
derstanding of teachers’ thinking in favor of an experiential un-
‘derstanding found in the narrative unities of practitioners:

Narrative unity is 2 continuum within a person’s experience which ren-
ders life experiences meaningful through the unity they achieve for
the person. What we mean by unity is a vnion in a particular person
in a particular time and place of al! that has been and undergone in
the past and in the past of the tradition which help to shape him. (Con-
nelly & Clandinin, 1985, p. 198)

From the perspective of method, a study in this research pro-
gram involves the preparation of narrative accounts of field
notes and interviews. The narrative accounts are the first for-
mal step in the interpretive process. They are written in the
first person and are addressed as letters from the researcher to
the teacher as a way of initiating discussion of developing no-
tions of the teacher’s personal practical thinking. The interac-
tion enables a researcher to uncover a teacher’s personal phi-
losophy of teaching, as well as the historical, personal and
professional experience that allows the teacher to reconstruct
narrative unities.

These researchers used fragments of teaching episodes as a
basis for working with the teacher to uncover the narrative
unity. In one case study (Kroma, 1983), for example, these
teaching episodes included a note-taking activity in science in
which scientific terms were to be recorded verbatim, a discus-
sion of botany in which the teacher downplayed technical lan-
guage, and the teacher’s use of slang when he was holding a
snake and preparing to show a biology film. Through narrative
method, these seemingly unconnected fragments of teaching
were woven together through a researcher and teacher’s dia-
logue in ways that revealed the teacher's reasonably coherent
set of practical understandings. This dialogue suggested that
this teacher placed importance on having students confronted
with various forms of language in the classroom and on ulti-
mately being asked to improve their use of standard language.
In this method, teaching episodes are not easily “horribilized”
by outsiders, because the episodes are connected to 4 teacher’s
understanding of how the curriculum interacts “with such
things as the constraints and cycles of the school year and to
an overall instructional plan.

In recent studies, Clandinin (n.d.} has begun to focus on
novice teachers’ personal experiences in classroom settings and
the impact of that experience on how they understand their
work. For example, Clandinin describes the case of Stewart, a
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beginning kindergarten teacher who cared greatly about relat-
ing to children and spending time interacting with them indi-
vidually. As Stewart’s first year of teaching progressed, the ten-
sions between his desires to spend quality time interacting
with students about academic matters and the stops, starts,
and surprises of the school calendar surfaced in ways that
caused him, over time, to gain 2 vhythmic sense of teaching.
Reconstructing knowledge about classrooms was quite uncom-
fortable for Stewart at first, but by the spring of the year, he
had come to understand the schaol cycle, so that he could op-
erate within the demands of his particular workplace. On the
basis of this case study, Clandinin argues that the acquisition
of teaching knowledge is not adequately portrayed as the ob-
taining and practicing of a set of skills. Instead, “Learning to
teach involves the narrative reconstruction of a teacher’s expe-
rience as personal practical knowledge is shaped through its
. expression in practical situations” {p. 22).

Summary. Research on teachers’ personal knowledge, by
focusing primarily on idiosyncratic forms and expressions of
knowing and acting, tells more about the characteristics of
teachers’ knowledge than about what teachers know. The re-
sults of this inquiry donot add up te a codified body of teaching
knowledge. Indeed, some investigators (e.g., Clandinin and
Connelly) explicitly reject this level of general conceptual un-
derstanding in favor of an experiential understanding of teach-
ing that does not separate knowledge from the knower. By
staying very close to the particulars of practice, however, this
tradition does provide a rich picture of the effects of experience
and the conditions under which teachers use their knowledge
to make sense of a complex, ill-structured, classroom world of
competing goals and actions. It furnishes, in other words, a
theory of how teachers learn by teaching and how teachers use
" their knowledge, rather than a generalized conception of what
teachers know.

In many respects, this personalized view of teachers’ knowl-
edge is implicit in much of the research on learning to teach,
especially that which has focused on such outcomes as atti-
tudes, belicfs, orientations, and perspectives (e.g., Zeichner,
1987). In these studies it is assumed, in other words, that
knowledge at the level of classroom practice is, at the core,
personal and idiosyncratic. The issue then becomes one of how
settings affect the development of personal perspectives,
rather than of how teachers learn a defined body of knowledge
about practice.

This personal conception of practical knowledge is not,
however, the only way of describing what experienced teach-
ers know about teaching. In the next section, one alternative,
research on classroom knowledge, is considered.

Classroom Knowledge. Research on classroom knowledge is
based on the assumption that, although there is wide variation
among classrooms, teachers, and students, it is possible to cod-
ify in a general sense what teachers know that enables them to
navigate within these settings (see Carter & Doyle, 1987). The
construction of such knowledge is based on two frameworks:
{a) an ecological perspective that focuses on the demands of
environments and the impact of these demands on the
thoughts and actions of participants, and (b) a schema-theoretic

approach to the organization of knowledge and the comprehen-
sion processes by which that knowledge is connected to on-

~ going events in the environment. The convergence of these

two perspectives leads to the assumption of a functional con-
gruence between the structure of situations and the structure
of knowledge that persons have of those situations. As 2 result
of this assumption, classroom knowledge, therefore, is not a
body of propositions or prescriptions derived from external dis-
ciplines or process—product studies, but, rather it is “situated”
(see, for example, Morine-Dershimer, 1989) and is by concep-
tions grounded in the common experience of classroom events.

According to Doyle (1983), the central construct in the
study of classroom knowledge is “task.” Doyle suggests that a
task has three basic elements: 2 goa} to be achieved, 2 set of
circumstances of “givens’ under which the goal is to be
achieved (i.e., a problem space), and a set of resources that can
be used to reach the goal. Tasks are accomplished by interpre-
ting the problem space (e.g., discovering what the problem of
achieving order is in a particular class) and organizing re-

-sources {activities, rules, physical space) in ways that “fit” or

account for the features of that prablem space. Tasks organize
situations for individuals and thus shape cogpition and the or-
ganization of knowledge. They are, in other words, the me-
dium through which persons intersect with their environ-
ments. They, therefore, define the “work” people must do
(i.e., what they must think about), as well as the “treatments”
embedded in situations. One learns about the world, that is,
from what one does in accomplishing tasks. This task frame-
work, then, becomes a theory of both knowledge and its acqui-
sition.

The tasks of teaching. Studies of classroom knowledge have
focused primarily on two key teaching tasks: (a) creating and
sustaining order in classrooms, and (b) moving students
through the curriculum. Doyle (1988) has recently integrated
these two lines of inquiry into the concept of teaching as curric-
ulum enactment.

Research on classroom order has concentrated primarily on
the creation and maintenance of work systems consisting of (a)
activities that organize students for working, that is, large
group presentations and recitations, small group discussions,
and seatwork segments; and (b) rules and procedures that spec-
ify actions for routine events such as obtaining materials,
sharpening pencils, and turning in assignments (see Doyle,
1986, Leinhardt & Greeno, 1986). The most important feature
of a work system for a class is the program of action that defines
the character of order for particular segments of time and pulls
students along specified paths (Doyle, 1986). For example,
during whole-class presentations, students are typically sup-
posed to attend to the explanation, respond to occasional ques-
tions, and take notes. During discussions, in contrast, students
are to attend, to one another, as well as to the teacher, and take
appropriate fﬁi‘ﬁs at talking. When a program of action is not
established or breaks down because of disruptions, orderliness
has no situational foundation, and attempts to restore order ar¢
unlikely to be successful for more than a few moments.

A teacher’s role in management has at Jeast three dimen-
sions. First, successful managers, defined by indicators of worx
involvement and achievement, design sensible and contest:




sensitive work systems for their classes. In other words; they
prepare in advance for how students will be organized to ac-
complish work and what rules and procedures will govern
movement around the room and routine access to resources
and materials. Second, successful managers communicate their
work systems clearly to students through explanations, exam-
pies, practice, and feedback. Fingily, successful managers
manitor classroom events to make sure that the work system,
including the curriculum flow (see Putnam, 1987), is operating
within reasonable limits and to notice early signs of potential
disruptions. By monitoring the flow of classroom activity, they
reduce the need for frequent reprimands and other interven-
tions to restore order and maximize the opportunity for stu-
dents to engage in working with the curriculum (see, for exam-
ple, Good & Brophy, 1987).

It is interesting to note that investigators in the information-
processing and personal-knowledge traditions have reported a
similar emphasis on rituals, routines, and principles of action
in their studies of teachers’ thinking.

Ecological studies of instruction and curriculum in class-

rooms have focused on the zcademic work, or tasks, students
" accomplish (see Blumenfeld, Mergendoller, & Swarthout,
1987; Poyle & Carter, 1984; Doyle, Sanford, Schmidt-French,
Emmer, & Clements, 1985). In these studies it was found that
assignments with different cognitive and procedural complex-
ity for students were enacted in very dilferent ways in-class-
rooms. Familiar, routinized, and simple work was accom-
plished with ease. Explanations were clear and precise,
students’ misunderstandings were minimal, and work began
quickly and proceeded efficiently. Morcover, there was high
congruence between the announced work and the final prod-
ucts students handed in, and the teachers’ criteria for evaluat-
ing products were consistently and often rigorously applied.
On the other hand, complex assignments, in which students
encountered novel information or problems and were required
to make decisions in order to generate products, were much
more difficult to enact. Explanations were longer, students fre-
quently failed to grasp key points, and work sessions seldom
flewed smoothly. Moreover, assignments drifted, that is, over
time, the teacher often became more explicit about product
specifications and the scope of students’ decisions was nar-
rowed. In writing assignments, for example, teachers often in-
troduced model sentences or paragraphs for students to emu-
late when they had difficulty generating acceptable essays on
 their own. As a result, the announced work and the work stu-
" dents actually accomplished were often quite different.

Grant (1987, 1988) explored teachers’ knowledge and un-
derstandings of the means to teach critical thinking tasks to
Students. By interviewing and observing teachers who were
nominated for their successes in teaching critical reasoning,
Grant described
i;:z:‘:_l;;as‘cs that were intended to promote critical thinking in
mnventj(f;:?ms. Te?chf_zrs in thfese stf;(‘iies shiare_d a numbea: of
writing to [BaStl‘atefgles in teach.mg Crllfl(‘.‘al thinking (e..g. using
ing humor tOT, discussing major topics thoroughly, interject-

X ighten otherwise serious work, responding sup-
I::srtwely to student comments, ignoring incongruous student

Ponses, and correcting erroneous thinking), but they also

the organizational strategies teachers used to
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possessed unique strategies that seemed to emanate from
teachers’ organizing images about the demands of classroom
work. For example, the imagery of the teacher in Grant's
{1988} study (e.g., that learning in classrooms is an extended
and difficult pilgrimage for students) appeared to help her to
travel with students through the work in-ways that promoted
critical thinking, Importantly, engaging students in the intel-
lectual risk taking of critical reasoning often meant a journey
that was, according to Grant, “bumpy, circuitous, and unpre-
dictable.” :

Teachers’ comprehension processes. These studies of class-
room order and academic work give a broad cutline of teachers’
knowledge. Additional work in the ecological tradition has con-
centrated on téachers’ comprehension processes, that is, the

. processes by which teachers use their knowledge to interpret

tasks and events. In an early study of teachers’ comprehension,

- Doyle and Ponder (1977/8) examined the “practicality ethic”

by which experienced teachers appeared to decide whether to
use suggestions for classroom practice. They concluded that
suggestions that were judged to be practical were framed in an
instramental language (i.e., describing a procedure, rather
than a principle or ideal), were congruent with the circum-
stances and personal conceptions of the teachers, and involved
a reasonably large return for the amount of energy and time
invested. They also argued that these factors in teachers’ judg-
ments were shaped by the situational demands they faced in
classrooms. -

Pinnegar (1988) attempted to uncover the meaning of the
phrase “with me” (e.g., “My students were really “with me’
today”) in the language commonly used by teachers. Pinnegar
conducted interviews with 40 experienced teachers who had
recently served in the role of cooperating teacher. She asked
the teachers to imagine they were talking to a student teacher
and then explain how they knew a class was or was not “with”
them and what meaning such cues had for their subsequent
actions. Pinnegar's analysis suggested that the term described
an important area of teacher knowledge. With this knowledge,
teachers could react to subtle cues of boredom, disinterest, or
fatigue and could redirect their own actions, change the pace
of the lesson, or take other actions to engage students in work
at hand.

Carter (in press-a, in press-b) examined detailed narrative
records of classes taught by junior high school English teachers
who differed on indicators of classroom-management success.
The focus in these studies was on constructing interpretive
frameworks or metaphors to account for how teachers ap-
peared, through their comments and actions, to comprehend
the problem of order in classrooms. The studies have sug-
gested that experienced and effective teachers understood the
problem of classroom order as one of guiding or steering the

- flow of action around potential obstacles. Managers who had

“difficulty sustaining order, on the other hand, ofien stopped

the action to attend to misbehavior or build personal bonds
with individual students. These comprehension studies are in-
teresting in that they provide evidence of alternative ways in
which teachers understand classroom events and connect those
understandings to different consequences for the task of
teaching.
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Learning to teach. The task framework in research on class-  this kind of knowledge growth. The work is preliminary, but
room knowledge, by directing attention to how situations and  she has found that student teachers’ differential responses to
thinking interact, has provided a rich ground for studies of particularly problematic events early in the student-teaching

Jearning to teach. In an early study framed in ecological terms, semester affect subsequent understandings of classroom events
Doyle (1977} traced the processes by which student teachers and might lead to a “pallooning” of dysfunctional interpreta-
learned to cope with the multidimensionality, simuitaneity, tions of the meaning of student behavior and classroom epi-
immediacy, and unpredictability of the classroom -environ- sodes.

ment. He noted that student teachers who successfully coped

with classroom demands appeared to develap cognitive strate- Points of Convergence. At their extremes, the personal and

gies such as rapid judgment, chunking, and differentiation that the ecological views represent clearly different stances on the
enabled them to simplify classroom complexity and accurately form that knowledge of what teachers lmow can take. For ex-

interpret events that occurred in front of them. treme personalists, each person’s knowledge is unique and
- More recently, Pinnegar (1989) studied how teachers’ cannot be codified across individuals without damaging impor-
jmowledge and thinking about their students develop. The tant nuances of meaning. For the extreme ecologist, situations

study involved extensive interviews with 12 secondary science program what individuals think and do. Between these oppo-
teachers (four student teachers, four first-year teachers, and sites, however, there is considerable overlap, with personalists
four experienced teachers with greater than 7 years of teaching  stressing idiosyncratic variations close to the action of teaching
experience) at five points in the semester (before school and ecologists emphasizing common patterns and themes

. started, after 3 days, after 3 weeks, at the end of the first grad- across situations. But both are interested in what teachers
{3 _ing period, and at the end of the semester). The initial inter- know and in how that knowledge is influenced by situations.
, ;512 view focused on obtaining infomation from the teacher about This sense of convergence of the personal and the ecological
@g&: the image he or she projected or had of the class, the “person- frameworks is apparent in two perspectives on teachers knowl-
il ality” the teacher aseribed to the class, the nature of thought edge use. Fenstermacher (1986) posits that teachers use infor-
| about the teacher’s class when he or she was planning, and mation about teaching, regardless of its origins, not as a blue-
the typical kinds of interactions the teacher carried out with print for acting, but as a resource for the practical arguments
students. In addition, Pinnegar asked teachers to tell her about that undergird their actions. This concept of practical argu-
any advice they would give to a substitute teacher or to her if ments acknowledges the personal voice of the teacher and of
she were to decide to teach the class in the future. Beginning her or his individual interpretations of classroom events, but it
with the third interview, teachers were asked to talk about spe- incorporates general knowledge aboul content, students,
cific students they had nominated and who contrasted in terms learning, and classrooms. Information about the association be-
of teachers’ views of their ability. tween time and achievement, for example, can sensitize teach-
Pinnegar's intensive work with these teachers suggested ers to how time is spent in their classrooms and guide them in
that knowledge and thinking about students takes on a differ- inventing ways to maintain or increase the guality of students’
ent character with experience. Although all teachers tended to use of time. Morine-Dershimer (1988), in a reanalysis of stimu-
focus on information about student cooperation, experienced lated-recall data from eight student teachers, concluded that
teachers appeared to have much more finely tuned cognitive uncavering practical arguments and then improving them by
skills in identifying resisters to cooperation and in talking about providing research knowledge could, theoretically speaking,
ways to engage them in classroom work, Student teachers’ re- be quite useful but, practically speaking, be both time consum-
sponses suggested that they thought cooperation was best ing and difficult. Some optimism for the approach, however,
achieved by developing good relationships with students. is seen in Driscoll and Stevens's {1985) study. These authors
First-year teachers argued that it was important to know which found that experienced teachers used knowledge about teach-
students were likely to block progress, but they were not so- ing effectiveness as analytical categories for thinking about
phisticated at seeking out information about students that their teaching, rather than a guidelines for acting. Further at-
would help channef them into the curriculum. As one first-year templs are currently underway to explore the nature of teach-
_ teacher said, “You can only hope to sit on them.” Experienced ers practical arguments and how these change with additional
teachers, in contrast, thought often about students who re- information (see, for example, Richardson & Anders, 1988;
sisted involvement and seemed to make clear distinctions be- . Richardson-Koehler & Fenstermacher, 1988).
tween those who “could not” and those who “would not” do Yinger has recently formulated a conception of teachers

the work. They had a repertoire of strategies for using their knowledge use in interactive teaching {Yinger, 1986, 1987;
knowledge to engage students in the work and to acquire new  Yinger & Villar, 1986). This conception is framed around the

knowledge from students’that could be used to sustain their  idea of improvisation. Yinger argucs that teachers have a rich
interest. ' store of knowledge that enables them to make sense of immedi-
Gonzalez (in progres$) is attempting to examine the acquisi- ate scenes and bring past experiences to bear on these scenes

tion of “event-structured knowledge” (see Carter & Deoyle, to invent, virtually on the spot, actions that fit these circum”

1989) through extensive interviews, observations, and supervi- stances. He emphasizes that this knowledge, which encom”
. sory conferences with 15 student teachers. By tracking well- passes past experiences and personal intentions and under-
o remembered events of these students and their reflections standings, is "holistic and patterned” and might be irt:;lépal‘ablC

about them, Gonzalez is developing frameworks to describe  from action ina situation. Thus teachers cannot necessarily t2




analytically about what they do in specific situations, because
what they know is whole actions connected to situational
frames. The trick in learning to teach is to acquire sufficient
experience to develop a patterned language of practice with
which to recognize what sitvations mean and how they might
be responded to in particularistic ways.

These convergences of personal and ecological frameworks
are promising. In particular they suggest that investigators in-
terested in learning to teach should begin to tie knowledge to
situations. This can be done by examining the tasks of teacher
education, how these tasks are interpreted by those who are
accomplishing them, and what can reasonably be expected to
result from task accomplishment. -

Pedagogical Content Knowledge

The final approach to studying teacher knowledge repre-
sents an attempt to determine what teachers know about their
subject matter and how they translate that knowledge into
classroom curricular events. There has been recent concern
that the disciplinary knowledge that beginning and many expe-
rienced teachers possess poorly equips them for this transfor-
mation process (see, for example, Anderson 1989; Ball, 1988;
Buchmann, 1984; Gomez, 1688). The process, to be sure, is
multifaceted and complex. L. Shulman and Sykes (1986) sug-
gest that pedagogical content knowledge includes:

understanding the central topics in each subject matter as it is gener-
ally taught to children of a particular grade level and being able to ask
the following kinds of questions about each topic: what are core con-
cepts, skills and attitudes which this topic has the potential of convey-
ing to students? . . . What are the aspects of this topic that are most
difficult to understand for students? What is the greatest intrinsic in-
terest? What analogies, metaphors, examples, similes, demonstra-
tions, simulations, manipulations, or the like, are most effective in
communicating the appropriate understandings or attitudes of this
topic to students of particular backgrounds and prerequisites? What
students’ preconceptions are likely to get in the way of learning? {p. 9)
b
Tamir (1988) suggests that additional aspects of what he
terms “subject matter specific” pedagogical knowledge include
a teacher’s knowledge of students’ interest and motivation to
learn particular topics within a discipline, a teacher’s under-
standing of how to make outside-school settings (e.g., muse-
ums and laboratories) quality learning environments for special
content areas, and a teacher's discipline-based knowledge of
special needs for testing and evaluating students’ work (e.g.,
practical laboratory tests in science).
. Inquiry into teachers’ pedagogical content knowledge has
been Particularly active since about 1985, and vyet it is impor-
- tant to prG_face a review of representative studies by saying that
&far;!:;és st!f[l(l in its early stages.. Cenerafl statements about
formation ;E fl‘low about content in their flellds and its trans-
ture, Bug wh:t }?rmg accessible to students is clearly prema-
about the limitedas deen _!fearned to date has signaled concern
- ers and has onl] pedagogical content knowledge of new teach-
dexi ivened t}'le present debates concerning the re-
.. “&sign of teacher education programs {see, for example, Gross-
-+ nan-& Richert, 1988; L. Shul ’ pe, o
) _ : ulman, 1986, 1987).
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Studies to date of teachers’ pedagogical content knowledge
have addressed some, but certainly not all, of the different di-
mensions described above. These studies have examined
teachers” pedagogical content knowledge in several different
disciplines.

Mathematics. Representative studies in the area of mathemat-
ics include the work of Carpenter, Fennema, Peterson, and
Carey (1988); Leinhardt and Smith (1985); and Steinberg,
Haymore, and Marks (1985). Carpenter et al, investigated the
pedagogical content knowledge of 40 first-grade teachers. Spe-
cifically, these researchers focused on teachers’ knowledge of
distinet types of addition and subtraction problems, their un-
derstandings about the strategies children use to solve differ-
ent problems, their abilities to predict the manner and success
of their own students in solving different problem types, and
the relationship between these aspects of teachers’ pedagogical
content knowledge and their students’ achievement. Multiple
measures and techniques were employed to assess teachers’
knowledge, including tasks requiring teachers to represent dif- -
ferent problem types, to determine the relative difficulty of
pairs of prablems presented to them, to use information pre-
sented to them vis-a-vis videotapes to predict students’ prob- .
lem-solving strategies, and to predict how a small sample of
their own students would solve different addition and subtrac-
tion problems. :

Although teachers had little trouble making distinctions
among different kinds of problems, this knowledge did not ap-
pear to be logically linked to their considerations when decid-
ing on the relative difficulty of different problems. Nor did
teachers’ general knowledge of problem difficulty appear to be
related to their ability to predict their own students’ success in
solving different problems. However, teachers’ ability to pre-
dict whether their own students could solve different kinds of
problems was significantly related to student achievement.
These authors suggest that one possible explanation for teach-
ers’ inability to make coherent connections among the different
aspects of pedagogical knowledge they studied was their lack
of exposure to an existing, rich, knowledge base for how stu-
dents solve addition and subtraction problems.

Other studies in the content area of mathematics have
looked more directly at how subject-matter knowledge is trans-
lated into curricular events in classrooms. Leinhardt and Smith
(1985), for example, not only investigated teachers’ knowledge
of mathematical computational procedures that they taught,
but also assessed their knowledge of lesson structure and
teaching routines. Leinhardt and Smith videotaped classroom
lessons on [ractions, obtained teachers comments on these les-
sons, and ultimately mapped complex relationships between
teachers’ subject-matter knowledge and their strategies and
routines for engaging students in the content.

Similarly, Steinberg, et al. (1985) used interviews and- oh-
servations to explore possible links between four new second-
ary teachers’ differing levels of knowledge of mathematics and
the ways they structured instructional tasks for their students,
These researchers collected information about teachers’ intel-
lectual biographies; their perspectives on and personal under-
standings of their discipline; their sense of the organization,
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crucial topics, and relative difficulty of concepts in algebra; and
their general and subject-specific ideas ahout teaching. Results
from this work suggested a relationship between the quality
of an individual’s knowledge of mathematics and the kind and
quality of [essons carried out in classrooms. Specifically, a rela-

~tionship existed between greater knowledge of mathematics

and, for example, the use of more conceptual teaching strate-
gies, the instructional practice. of identifying relationships
among concepts inside and outside the mathematics discipline,
and the ability to engage students in active problem-solving
activities.

Social Studies and English. Cases of pedagogical content
knowledge have been conducted in other content areas as well,
These studies include a focus not only on the substantive
knowledge of teachers and its ties to transformation of content
but also on the disciplinary perspectives, orientations, and be-
liefs of individuals. Wilson and Wineburg (1988), for example;

studied four novice social studies teachers who differed widely

in the focus of their academic studies. One teacher viewed his-
tory from the preparatory lens of anthropology, one from inter-
national relations and political science, one from American
studies, and one from American history. Cases developed
through extensive interviews and observations with these
teachers indicated that these varied backgrounds held great
sway on their conceptions of the role of factual knowledge, the
place of interpretation, the significance of chronology and con-
tinuity, and the meaning of causation in history, and, ulti-
mately, the processes and content of their instruction.
‘Similarly, Grossman’s (1987) work with two beginning En-
glish teachers revealed that different orientations to subject
matter influenced how they planned to carry out content in
their classrooms. Grossman's extensive interviews with and ob-
servations of these two teachers as they were learning to teach

suggested that they had very different motivations for becom- -

ing teachers and possessed quite different orientations to the
subject matter of English. These differences surfaced in
planned strategies and focus areas of their lessons. For exam-
ple, Colleen, whose first love was the text and texture of the
English language itself. focused her instruction on powerful
passages, reading of words, and attention to detail in literature.
Martha, in contrast was less enamored with stressing detail in
the literature than with using literature to elicit student reac-
tions and responses about the human condition. Grossman
found that these teachers’ differences in orientation affected
their instructional strategies for teaching writing as well and,
importantly, to some extent shaped the impact of their profes-
sional preparation.

Gudmundsdottir's {in press) four case studies of veteran
teachers of history and English echo themes similar to those
that surfaced in the studies described above. Interviews with
and observations of teachers, as well as the graphic pedagogical
models of their disciplines constructed by these teachers, sug-
gested strongly that their disciplinary backgrounds, orienta-
tions, substantijve knowledge, and beliefs affected their plan-
ning and instruction, the goals ‘they set for themselves and
their students, the organization they developed for different
units of study, and the means of communicating their own
ideas and values about the content to students.

Learning to Teach Content. Although learning to teach sub-
ject matter is a priority in this research Program, only a few
studies in this area have actually-been completed. Studies in
this tradition by Ball (1988} and by Gomez (1988) were re-
viewed earlier in this chapter as representative of learning to
teach reseaich. Additional studies with a subject-matter focus
include those of Duffy and Roehler (1986) and their colleagues
(see. Michelson, 1985, 1987; Roehler et al., 1987) on changes
in teachers’ knowledge structures during course instruction in
reading methods. Using techniques that result in graphic rep-
resentations of an individual’s ordering of concepts and their
relationships in.an area {e.g., semantic mapping and ordered.
tree techniques), these researchers asked reading-methods
students to create representations of their content knowledge
prior to their methods instruction, during methods instruction,
and after such instruction had been compléted. These products
were rated for their arrangements, relationships, and integra-
tions and were analyzed for their levels of complexity at differ-
ent times.

Although the degree of change was found to he unique to
the student, these Investigators have described trends in the
kinds of knowledge changes made at the various poinis of as-
sessment. For example, between baseline and second maps,
there tended to be a “spreading” of students’ understanding
of their discipline. Students appeared to have added to their
baseline knowledge and to have been differentially successful
in developing some new frameworks for their content. At the
next interim point, students’ maps, in general, were more co-
hesively connected and seemed to indicate that they had gone
through a process of reconceptualizing their content. At the
final point of assessment, after students had completed their
methods course, further development in knowledge structures
occurred for some students, although at this stage the degree
and nature of the growth was much more difficult to capture
and describe.

Summary. Taken together, these studies suggest that differ-
ences in leachers’ disciplinary knowledge, background, experi-
ences, and orientations have a significant impact on how teach-
ers organize instruction and represent the substance of the
curriculum to students. This line of inquiry is important in that

s focuses on a neglected aspect of knowledge about teaching

and attempts to capture the collective understandings and tra-
ditions of the profession about how subject matter is to be rep-
resented in classrooms.

From a learning-to-teach perspective, pedagogical content
knowledge is a domain distinet from, but not unrelated to,
practical knowledge. The major difference is that pedagogical
content knowledge is to a greater extent grounded in disci-
plines and in formulations related to school curriculum and the
collective wisdom of the profession than practical knowledge.
It is, in-other words, more formal than personal and situational
knowledge. The learning-to-teach problem, therefore, is more
one of translating knowledge from one form to another, from -
propositional to procedural, than of unraveling the meaning of
complex experiences. At the same time, curricular goals, as
well as forms of representation and modes of instructing, are
often quite personal and must be uaderstood, if they are fo
be enacted at alt, as classroom events. It might well be that
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pedagogical content knowledge and classroom knowledge are
not ultimately that different for the learning teacher.

A final note: One suspects that teachers, especially at the
secondary level, are more familiar with pedagogical aspects of
teaching from their apprenticeship as students than they are
with the praclical knowledge gained primarily from experience
as a teacher. This differential familiarity ‘is likely to affect how
precounceptions and expectations operate in learning to teach.

CONCLUSIONS AND RECOMMENDATIONS

Throughout the chapter issues of findings, implications, and
methods have been discussed in conjunction with specific re-
search domains and studies. In this final section, some of the
broader themes raised by this review are addressed.

This survey would seem to have demonstrated the value of
considering knowledge and learning in studies of learning to
teach, as well as the clear interdependency of these two fields.
How one frames the learning-to-teach question depends a
great deal on how one conceives of what is to be learned and
how that learning might take place. At the same time, an un-
derstanding of teachers” knowledge is enhanced by probing
more deeply the question of how that knowledge is obtained
or changes over time. It is likely, therefore, that these fields
will move forward together. _

There are also indications in this literature that greater clar-
ity on issues of both knowledge and learning is jiceded for pro-
ductive research on learning to teach. There is still a tendency
in studies of teachers’ knowledge to foctis on characteristics of
what teachers know (e.g., their knowledge is complex, diverse,
idiosyncratic, rich, holistic, personal) or on topics about which
they think (e.g., they know about routines, students, images,
curriculum). Less attention is given to the substance of that
knowledge, to what teachers actually know or need to know
about classrooms, content, and pedagogy and how that knowl-
edge is organized. The latter task is counsiderably more difficult
but is likely to be quite productive.

Similarly, greater thought needs to be given to a theory of
!eaming in teaching. There are clear and promising signs of an
nterest in constructivist theories of learning, but the formula-
tions are still primitive. More discussion needs to be directed
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of teaching and learning to teach, Paper presented at the meeting

of the American Educational Research Association, New Orlesans.
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to what it means to learn to teach, rather than simply to what
is learned in which settings.

The final message of this review is twofold. First, the range
and complexity of what is learned in teacher education are
enormous. Unraveling knowledge and learning in teaching will
be a very difficult task. Second, progress along the lines
sketched here will lead to radical reforms in teacher education
both in the conceptions of what the knowledge base for teach-
ing is and in approaches to curriculum and pedagogy (see, for
example, Woolfolk, 1989). Whatever the future holds for in-
quiry, it is now evident that teachers” knowledge is not highly
abstract and propositional. Nor can it be formalized into a set
of specific skills or preset answers to specific problems. Rather
it is experiential, procedural, situational, 2nd particularistic. It
will be necessary, therefore, to develop forms of representa-
tion that capture these essential features of what teachers know
with a high degree of situation and task validity.

This characterization of teachers” knowledge does not mean
that teaching can only be learned by apprenticeship in field
settings. “Natural” settings can be quite confusing (Smylie,
1989), and novices niight well direct their attention to irrele-
vant aspects of the stream of action. Constructed and guided
experiences designed on the basis of an analytical understand-
ing of teaching events are often more instructive than hatural
settings, because the essential cognitive dimensions are more
easily accessible. Such experiences, in turn, provide the cogni-
tive foundation for knowledge construction in more natural en-
vironments. .

Processes used to deliver teacher education content to nov-
ices must not only reveal pedagogical problems but also bring
out ways of thinking about these problems and provide oppor-
tunities for novices actually te practice problem solving. Sev-
eral observers (e.g., Brophy, 1988; Carter, in press-a; Carter
& Richardson, 1988; J. Shulman & Nelson, 1989) have recently
suggested that the use of cases holds promise for achieving
these ends. But it is important to note that evolving a case
literature to capture the complexities and contingencies of
classroom life and to convey the kinds of knowledge necessary
to teach successfully is likely to be an expensive and labor-
intensive enterprise (see Carter & Unklesbay, in press). The
1990s should speak to our capacity to support a commitment
to a reconceptualized teacher education process.
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