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In

Pursuit

of

the

Expert

Pedagogue

DAVID C. BERLINER
University of Arizona

Over the past year my colleagues
and I have been searching for expert pedagogues. We want to tell
you why we think that it is important to engage in such a search and
share with you both the problems
we encounteredand the fascinating
side issues that were revealedas we
made our search. We will present
the first findingsfrom our research
and those of other scholarswho also
are trying to understandthe nature
of expertise in pedagogy.
Background
Like many others, we believe the
observational,correlational,and experimentalliteratureon researchon
teaching has been very fruitful.
From observational and correlational findings, for example, we
have determinedthat the presence
of opening homework reviews in
mathematicsclasses are associated
with higher achievement.This idea
was studied further by creating
levels of review and using these
levels as variables in experiments.
Opening homework reviews were
again confirmed as important. ReDavid C. Berliner is Professor of
Educational Psychology, University
of Arizona, College of Education,
Dept. of Educational Psychology,
Tucson, AZ 85712. His specializations are the study of teaching,
teacher education, and educational
policy.
This paper was the Presidential
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Dr. Berliner's colleagues on the
Universityof Arizonaresearch project
include his co-director, KathyCarter,
and their staff and students, Kay
Gushing, Jeremy George, Stefinee
Pinnegar, Donna Sabers, and Pamela
Stein. The Spencer Foundation of
Chicago is gratefully acknowledged
for the funding of this project.
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cent guidelinesfor conductingmathematics lessons in the intermediate
grades, based on Good's excellent
research, feature the use of such
review activities (Good,Grouws,&
Ebmeier, 1983). Rosenshine elevated such findings to the level of
a teachingfunctionthat must be fulfilled for effective instruction to
take place (Rosenshine & Stevens,
1986).Thus, we raised our observations, correlations,and experimental evidence to the level of a principle upon which to judge effective
teaching. From anotherviewpoint,
however,ourknowledgeaboutsuch
findings remains very incomplete.
What is it we need to know now?
We need to know under what conditions opening homeworkreviews
are needed and when they are not
needed-that is, why do teachers
choose to use a homework review
followingsome assignmentsandnot
others?We need to know what cues
in classrooms speak clearly to
teachers and say "Stop! Go into
your review routine."We also need
to know what cues during the review speak clearly to teachers and
say, "Stop! This review is over."
We need to find out how some
teachers use opening homework
reviews to serve multiplepurposes,
such as informingthemselves about
the difficulty of the assignment,
identifyingthe studentswho are not
prepared, are having trouble, or
who are breezingthroughand could
easily become bored. We also need
to find out how the pace and nature
of subsequentinstructionis affected
by the information collected. We
should begin to identify the subactivities within reviews that cause
problems, the conditions under
which some reviews break down,
and the parts of the review task
that can be routinized.

judged completely successful if
what we learn is merely where to
look further. In the study of teaching over the last 20 or so years, we
have moved well into that first
stage. But after that stage, it becomes more important to ask different questionsaboutthe phenomena that have been identified as
worth looking at.
My colleagues and I have formulated a strategy to obtain that kind
of information.We think we need
to find and study expert and experiencedteachersand comparethose
teachers with ordinary or novice
teachersin orderto searchfor more
information about the tasks and
teacher behaviorsthat our research
communityhas revealed as important.
An exampleof this kindof second
stage of inquiry is given in one of
a set of groundbreakingstudies of
expert teachers by Leinhardt and
Greeno (1986). These researchers
looked at teachers' plans for lessons, the activity structures by
which the plans were carried out,
and the routines that were embedded in the classroomactivities.
These routinesare shared,scripted,
virtuallyautomatedpieces of action.
Routines often allow students and
teachersto devote their attentionto
other, perhapsmoreimportantmatters inherent in the lesson.
In this studyof the openinghomework review, the expert teacher
was found to be brief, taking about
one-third less time than a novice.
She was able to pickup information
about attendance,aboutwho did or
did not do the homework, and to
identifywho was going to need help
in the subsequent lesson. She was
able to get all the homework corrected and elicited mostly correct
answers throughout the activity.

The point of this analysis is that
a first stage of scientific investigation in a field of inquiry might be

And she did so at a brisk pace and
without ever losing control of the
lesson. Routines were used to re-
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cord attendance, to handle choral
responding during the homework
checks, and for hand raising to get
attention. The expert used clear
signals to start and finish lesson
segments. Interviews with the expert revealed how the goals for the
lesson, the time constraints,andthe
curriculumitself were blended to
direct the activity.
In contrast, when the novice was
enacting an opening homeworkreview, she was not able to get a fix
on all who did and did not do the
homework, she had problemswith
taking attendance, and she asked
ambiguousquestions that led to inadequate assessment of the difficulty level of the homework.At one
time the novice lost control of the
pace and never did learn which students were going to have moredifficulty later on in the lesson. The
novice showed lack of familiarity
with well-practicedroutines. There
seemedto be no habitualway to act.
Students,therefore,were unsureof
their roles.
This work adds a new dimension
to our understandingof the apparently simple classroom task called
the opening homeworkreview. Although traditional forms of observational, correlational,and experimental work focused our attention
on opening homeworkreviews and
provided us with beliefs about its
utility, it is only with a microanalysis of an opening homework
review task and interviewswith expert and non-expertperformers of
the tasks that we get fresh insights
about the internal criteria that
mightbe used for judgingthe enactment of the task itself.
There are manyother reasonswe
think it is importantto identify and
study expert teachers and to compare those teachers with less expert
ones, as in the work just described.
For example, because these kinds of
studies give us information about
the routines, scripts, and schema
used by experts, we are helped in
identifying the buggy routine or
script, or the ill-formed schemata,
that might be characteristic of less
expert or novice teachers. Leinhardt and Greeno (1986) found that
visual scanning and well-scripted
routines were important characteristics of the opening homework
review process for expert teachers.
Brooks and Hawke (1985), compar-
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ing experiencedeffective with inexperiencedineffectiveseventh-grade
mathematics teachers, found precisely the same two characteristics
when they studied classroomopenings. Theyillustratethis pointabout
the utility of expert-novice comparisons when they conclude from
their study that,
to a junior
.. if youhadto prescribe
efhighschoolteacheranapparently
fective methodfor openinga class
period,the scenariowould be as
follows:Developa routineopening
a quick
thatfeaturesvisualscanning,
tone
callto orderin a business-like
of voice,a methodof rolltakingthat
is time efficient,an openingverbal
sequencethat includesbehavioral
and academicexpectations,anticipate areasof confusionin explanations, and call for questionsbefore
signalingthe beginningof the first
activity.Threatsto anefficientopeningappearto include:theabsenceof
an effectiveday to day behavioral
routine,a slowercall to orderin a
tone of voice, the
nonbusinesslike
absenceof visualscanning,a procedurefortakingrollthatis timeconsuming,the inabilityto anticipate
confusionand the absenceof advancedorganization.
(p. 5)
Thus, we glean a bit of evidence
from these two studies dealingwith
classroom openings and opening
homeworkreviews in mathematics.
Such evidence shouldinfluenceour
design of training programs for
beginning teachers. The studies
provide some information about
what beginning teachers might
want to think aboutwhen they plan
for or engage in teacher activities
suchas openingsand openinghomework reviews. The performanceof
experts, thoughnot necessarilyperfect, provides a place to start from
when we instruct novices. The experts' performanceprovides us, as
Glaser (in press, a) has noted elsewhere, with a temporary pedagogical theory, a temporary scaffolding
from which novices may learn to be
more expert.
Another reason to study experts
is that they sometimes provide exemplary performances from which
we can learn. They can, more than
most teachers, provide us with the
cases-the richly detailed descriptions of instructional events-that
should form a part of teacher education programs. As Shulman (1986)
so eloquently argued in his 1985

AERA presidentialaddress, beginning teachers need such cases of
practiceto developtheir full understanding of pedagogy. What we
have come to believe is that the
determinationof molecularweight
in a chemicalreaction, or the tracing of the afferent system in a frog,
or the dissection of cases of classroom openings, are conceptually
equivalent phenomena. They requirestudy in laboratoriesuniquely
designed for different professions
(Berliner, 1985). If we ever do establish genuine teacher education
laboratories,the exemplaryperformance of expert pedagogues will
provideextremelyusefulcase material for analysis by novices.
Yet another reason to study experts is to promote thinking about
the nature of expert systems in
pedagogy. Knowledgeablewriters
in that area(Lesgold,1985;Ohlsson,
in press) have pointed out that the
design of an intelligent tutoring
system requires versatile output.
That is, expert tutoring systems
need a wide range of instructional
options to choose from and some
decision rules about when to use
these options. Expert teachers are
likely to have more of that kind of
knowledge than ordinaryteachers.
It might also pay us to act as if
we coulddevelopexpert systems in
other areas of instruction. By engaging in research of the type that
has led to the buildingof expert systems in medicine,chess, or physics
we couldcodify,formalize,and systematize the knowledge of expert
teachers (see Duda & Shortliffe,
1983). This wouldbe helpfuleven if
computer versions of expert systems never becomea realityfor the
classroomteacheroutsidethe realm
of tutorial systems. We could, perhaps, through this kind of research
strategy end the lament of the
many scholars (e.g., Jackson, 1968;
Lortie, 1975) who have noted that
teachers have no shared body of
technical knowledge upon which to
call.
Still another reason expert teachers make interesting subjects to
study is because of a problem inherent in the student teaching experience. There is some consensus

that it is the cooperatingor supervising teacher who, during the student teaching experience, makes
the greatest impact on the career
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developmentof the novice teacher.
The cooperating teachers are supposed to be the models, experts,
masters, mentors, coaches, and so
forth, who lead the novice to some
sort of competencyin teaching.But
a fundamentalproblem in apprenticeship programs is that experienced and expert practitionersvery
often lack the ability to articulate
the basis for their expertise and
skill. Schon (1983) talks about the
commonlyfoundinarticulatenessof
people who are themselves competent performers:
Whenwe go aboutthe spontaneous,
of the actions
intuitiveperformance
of everydaylife, we showourselves
to beknowledgeable
in a specialway.
Oftenwe cannotsay whatit is that
we know.Whenwe try to describe
it we findourselvesat a loss, or we
producedescriptionsthat are obviOurknowingis
ouslyinappropriate.
ordinarilytacit, implicitin ourpatternsof actionandin ourfeelforthe
stuff withwhichwe are dealing.It
seemsrightto saythatourknowing
is in ouractions.(p. 49)
In other words, as Gilbert Ryle
has put it, knowing how is a different kind of knowing than knowing
that. Some of the first work on the
study of expertise in pedagogy reveals that a great deal of the exis due to the
perts knowing-in-action
automationof procedures.Theseare
the teaching routines that were
described earlier. These routines
may be hardly noticeable to an expert teacher as they are hardly
noticeable to expert athletes and
musicians. Bloom (1986) recently
described the importance of automation of procedures among the
experts he studied. All of these
talentedindividualsin sports,music,
or the professions talked about the
great amountof practice and training time-25 to 50 hoursper week-that they had devoted to the field in
which they had succeeded by the
time of their adolescence. Once
their skill was developed to a high
level of automaticity it could be
maintained with very little practice
or thought. That is the key point.
Automation provides great economy of effort.
The automaticity of certain processes apparently enables people
who have achieved eminence to
transcend their daily existence and
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to rise to creative heights in their
chosen field. Bloom, rightly, has
resurrected the wonderful work
done at the turn of the century on
automaticity by the psychologist
WilliamBryan and his student, the
telegrapherNoble Harter(1899).In
their studies of learningtelegraphy
they concludedthat,
The learnermust cometo do with
onestrokeof attentionwhatnowrequireshalfa dozen,andpresentlyin
onestillmoreinclusivestroke,what
nowrequires36. He mustsystematizetheworkto bedoneandmustacquirea systemof habitscorrespondingto the systemof tasks.Whenhe
hasdonethishe is masterof thesituationin his [professional
field]....
Automatization
is not genius, but
it is the handsand feet of genius.
(p. 375)
It is likely, therefore, that studies
of how expert teachersperformand
think about their performance of
routinizedprocedureswillbe helpful
in training cooperatingteachers to
articulate their knowledge in ways
that might truly educate their
apprentices.

Another reason we study expert
teachers is to influencecurrentpolicy in certain states where teaching
certificates are provided to people
with subject matter knowledgebut
no teaching experience.We believe
such practices ignore the complexity of teaching in the modernpublic
school. Thus, in our research program, we comparethe performance
of threegroupsof teachers-experts,
novices, and postulants (the postulants being personnelfrombusiness
and industry-with mathematics
and science skills and a desire to
change careers and teach in public
schools). This kind of comparative
research might yield data to challenge some state policies about
teacher certification.
Still another reason to study expert teachers is to influence state
and district policies regardingmaster teachers. The public seems not
to believe that mere number of
years on the job makes a master
teacher.If the publicis going to continue to pay more money for these
new career positions, it will ulti-
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mately want some assurance from
the educationalcommunitythat expert or master teachers indeed exist and that they have characteristics that would distinguish them
in some way from more ordinary
teachers.
Finally, there is one further reason for studying expert teachers:
professional pride. It would be a
great boost for teachers to know
that some membersof their profession resemble experts in other
fields, such as grand masters in
chess, internationally regarded
bridge players, or highly reputed
physicists.

the same way an Olympicchampion
is accorded his or her gold medal.
In such cases agreementaboutwho
is and is not an expert is easy to obtain. There are less objective records of performance by which to
judge expert physics and mathematics problem solvers. Nevertheless, experienced teachers of advanced mathematicsand physics,in
comparisonto beginning graduate
students, are ordinarily accorded
expert status in our society without
much dissension.
In the elementarygrades a teacher's reputation, along with classroom observations and consistent
excellent classroomperformanceon
Problems in Studying Expertise
standardizedtests, may be taken as
indicators
of expertise despite all
Having elaborated on why we
the well-known faults inherent in
should study expert teachers, we
must now confess that our prelim- reputationalmeasures,observation,
and standardizedtests. In matheinary forays into the nature of exmatics and science teaching at the
in
have
been
hampertise pedagogy
and senior high school level,
junior
a
number
of
pered by
problems. where we have chosen
to look for
First, of course, are the methodowe
have
much
more diffiexperts,
logical problems associated with
think-aloud and stimulated recall culty. Students may have five or
more teachers per day, and stanprotocolsand with other contempodardizedtesting may not occur anrary forms of introspection. Reador may not be tied clearlyto
nually,
ing suchprotocolsanddiagramming
a particular course. What this
the propositional knowledge of
teachers is, to the old-fashioned means, of course, is that the idenbehavioristson the project,a bit like tification of expert teachers in the
reading Rorschachs produced by upper grades is a problem.We are
someone speaking BASIC! Never- not sure we have satisfactorily
theless, interesting data do emerge solved it, but we have used reputawhen one studies the performance tion, classroom observations by
of people of differentdegrees of ex- three independent observers, and
perience and expertise and also ask performancein ourlaboratorytasks
them to tell you what they are see- to builda pool of interesting, experienced informants whom we call
ing, thinking, doing, and feeling.
experts.
We will leave these methodological problems to others to debate
We did, however, try to use one
because they are not nearly as im- external and independentcriterion
to identify experts. We thought we
portantas three other problemswe
have encountered. The first has to
might use the nomineesfor teacher
do with finding criteriafor defining of the year in variousstates to learn
expertise in pedagogy. The second
deals with the confounding of experience and expertise. The third
problem has to do with stipulating
which knowledge systems should be
studied in exploration of pedagogical expertise. A brief comment on
each of these issues follows.

Criteria for Identification
of Experts
The grand master in chess, of
course, has won thousands of games
against tough opponents. Points
and wins are accrued over time. In
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about expert pedagogues.1 The national teacher of the year program
is sponsored by the Council of Chief
State Schools Officers and two commercial publishers. The guidelines
for the contest state that the program is designed to reward excellence in teaching. The winner of the
annual competition often receives
some prizes and is honored at a
White House ceremony. Each of the
states submits their state candidate
to the national committee, which
reminds each state that their search
is "for those who exemplify the

finest in the profession" and who
will "representgoodteacherseverywhere." They go on to say, however, that it is not a search for the
best teacher in the country-a fact
that will soon become painfully
obvious.
The nationalscreeningcommittee
assumesthat the states will pickthe
best candidates.But an analysis of
how teachers are selected in the
sample of states we have examined
reveals such interesting findings
that in most states some of the
judges of teachers are parents. The
judging panels routinely contain
university professors, state legislators, studentrepresentatives,representatives from school boards,
and representatives from business
and industry. In at least one state
the judge is fromBetterHomesand
Gardens magazine. In only 30% of
the states were past teachers of
the year automaticallyassigned as
judges.
In most states the judges are
rotatedeach year. Onlya few of the
states provided any training for
theirjudges, and when trainingwas
provided it was usually for half of
one day. In one state, we were told,
an important criterion for judging
a nominee was church work. One
state coordinatorcould not tell us
whether they ever interviewed the
candidates or not. Another state
coordinatorsaid it was not worth
the time to observe the candidates.
This competitionhas been going on
in roughlythe same mannerfor 35
years.
The judges on the national committee, representingnationalorganizationsin education,review portfolios preparedby the state's nominee. These include a fact sheet, a
biographicalsketch designedto emphasize the teacher's early life and
reasons for going into teaching, a
statement of philosophy about teaching, a listing of professional development courses and experiences,
and a listing of the philanthropic
and civic organizations to which the
nominee for the teacher of the year
has contributed. In our interviews
with coordinators of the program
we were told that the major criterion for teacher of the year is that
the teacher like children.
From materials containing virtually nothing that would, from our

EducationalResearcher

perspective, reveal much about expertise in classroomteaching, four
finalists are picked by the panel of
judges. The finalistsare then visited
and interviewed. The interview is
videotaped. The finalists are observed briefly in their classrooms.
The colleagues of the nominees are
also brieflyinterviewed.Thiscrucial
visit and interview are done by a
representative of Good Housekeepingmagazine, one of the sponsors of the competition.These data
are sent back to the judges and a
winner is selected.
We have had, personally, some
very productive interactions with
state and national teachers of the
year. We have absolutely no doubt
that they are articulate, poised, interesting human beings with opinions about teaching that should be
taken very seriously.Whetherthey
are anything but that is a question
that shouldbe raised for the whole
profession to consider.
We also comparedthe judging of
the finest teachers in our country
with judging in some other areas
that society values. We learnedthat
to become a livestock judge in Arizona you ordinarilyhave to take a
year of livestockevaluationcourses
at a college. Most people taking
such formal coursework have had
years of practice in judging at 4-H
Clubs and at Future Farmers of
America clubs before entering the
college program,and they compete
in judging at the college in order to
begin to earn a reputation as a
judge. Some colleges actually recruit judges. Team competitionbetween colleges in judging occurs.
The University of Arizonarecently
placed5th in horsejudgingand 13th
overall in judging animals. Schools
like Oklahoma State and Texas
A&M have their judging teams
practice four to five hours per day
before a judging competition.
We also looked at judging in other
fields. The American Kennel Club's
application for a judge requires 10
years of documented experience in
the field. In addition, the candidates
for judge must themselves have
raised four litters and produced at
least two champions out of these litters. Written testing and an oral
interview are also required for a
judgeship. The names of all new
candidates who are to be awarded
credentials as judges are published
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in the Gazetteof the KennelClubso
that interested persons can offer
their opinionsabout the applicant's
qualifications.In Olympicjudgingit
takes considerabletime and money
to perfect one's skills. In gymnastics and synchronizedswimming it
takes about7 years to be considered
a first-ratejudge. In figure skating
it can take 10 to 15 years.
In sum, judging livestock, crops,
dogs, and athletes takes years of
practice. University training is
often provided.Competitivetesting
of judges is commonplace.And the
personalqualificationsof the judges
are scrutinizedcarefully.The honorable profession of educationwould
be lucky if it could become 10%as
rigorousas the judgingof livestock,
potatoes, poultry, and figure skating. Currently, with annual turnover of untrained, inexperienced
judges who are often older adults
from other professions, we can expect an image of teaching that is
archaic, stereotypical, and incomplete, and therefore inadequate
to judge contemporary classroom
teachers. So much for our search
for an outside criterion to identify
expert pedagogues.
The Confoundingof Experience
and Expertise
Anotherproblemwe encountered
occurredbecause mere experience
is simply not believed by most people to correlate highly with expertise in pedagogy. Perhaps this is
because our problems are so illstructured.Perhaps it is due to the
lack of external criteria. But for
whatever reason, the problems of
studying expertise in pedagogy are
harder than in some other fields
because of the widespread belief
that we need to separate expertise
from experience and to study how
experience changes people without
necessarily turning them into experts. This is not easy. Thus, the
terms "experienced" and "expert"
are used throughout this discussion
as if they are interchangeable. We
know they are not, but cannot yet
untangle them, so we must ask for
patience in resolving this situation.
The Knowledge Systems Used
in Pedagogy
Another of our problems has to do
with understanding what domains

of knowledge are used by expert
teachers in accomplishing their
tasks. To study expertise in physics
one studies the experiencedindividual's solutionsto physics problems.
Thereseems to be some kindof oneto-one correspondencebetween the
knowledge possessed and the display of that knowledge in solving
the problems (see Chi, Glaser, &
Rees, 1981). Classroom teaching
seems to us to be morecomplicated.
We have more difficulty in understanding what knowledge domains
are required for successful classroom performance. Some scholars
argue that only subject matter
knowledge is important; others
report that a teacher's personal
knowledge of self is the key to understanding pedagogy (e.g., Lampert, 1984). One scholar (Elbaz,
1981) has identified dozens of domainsof knowledgethat are drawn
on by teachers to accomplishtheir
tasks.
We have decided from observation and reflection that two large
domains of knowledge must be
readily accessed to be an expert
pedagogue. We have stipulated
those two domainsof knowledgeto
be subject matter knowledge and
knowledge of organization and
management of classrooms. The
integrationof these is what we ordinarily see when we observe public
schoolclassroomteaching.This conception is noteworthy, in part, because it implies that the problems
faced by classroomteachers are so
complex,comparedto the problems
faced by physics, mathematics,and
chess problemsolvers, that at least
two complex and extensive knowledge domainsmust be integratedat
all times to teach in contemporary
American public schools. To be an
expert public school classroom
teacher is, we think, much harder
than to be an expert physics problem solver.
Studying the Expert Pedagogue
Our goal at Arizona is to try and
understand how knowledge about
the running of classrooms is influenced by experience and expertise. We are concerned about the
nature of the knowledge that
changes a person from being a subject matter knower to a subject
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matter teacher. It is this domainof
knowledgeabout classrooms,sometimes called practical knowledge,
that is often least valuedin society.
Perhaps if the complexity of problem solving in that domain were
made more explicit, there wouldbe
some increase in valuing the job of
classroom teacher.
Already our work is beginning to
yield some findings suggesting that
our experts possess a special kind
of knowledgeaboutclassroomsthat
is differentfromthat of novicesand
postulants, and of a very different
orderthan is subjectmatter knowledge. For example, in one of our
first studies, we asked experts,
novices, and postulantsto look over
some class records of tests, textbooks, student record books, and
student informationcards prior to
teaching that class the following
week. In this simulation, many of
our experienced teachers paid virtuallyno attentionto the studentinformationcards.Most of our postulants and manyof our novicesacted
like they had to make sense out of
all the informationprovided.Postulants, in particular,concentratedon
the student information cards.
Some of our expert teachers commented that they really did not
want to know anything about the
children. They intended to negotiate their own relationships with
each child.Furthermore,in a sense,
they believedthey alreadyknew all
about them. They did not have to
delve very long into the assorted
class records before deciding that
these students were "like other
kids."
Ourfindingapparentlyreplicates
one by Calderhead (1983), who
noted that experienced teachers
seemed to have a different schemata than novice teachers for students. Calderhead used interviews
and the repertory grid technique to
study experienced, student, and
novice teachers. He reported that
the experienced teachers seemed to
know the different home backgrounds of students, they knew
what to expect in the way of knowledge and skills in their classrooms,
they had an image of the likely number of students who would need
help, and they had an image of the
types of behaviors and discipline
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problems that could be expected.
They knewwhat the studentsmight
possess in the way of previousexperience, skills, and knowledge. And
the teachers had a sense of what
kinds of activities the childrenengaged in outside of school.
As Calderheadput it, the experienced teachershad amasseda large
quantity of knowledge such that
they did, in a sense, know their new
class even before they got to meet
them. This knowledge influences
how subject matter will be considered, but is in fact an image or
knowledge of classrooms that is a
separate kind of knowledge. It is a
knowledge that influences the running of the classroom:the pace, the
level of intellectuality,affect, work
orientation, and so forth. It is
knowledge that influences classroomorganizationand management
and is the basis for transforming
subject matter. Such knowledge is
complex, often tacit, derived from
experience, and worthy of being
called expert knowledge in most
other fields of endeavor.
In fact, a number of features of
experts have recently been described by Glaser (in press, a; in
press, b; see also Chi, Glaser, &
Farr, in press). These features are
drawn from studies of physics and
mathematicsproblemsolvers,chess
masters, expert bridge players,
radiologists,and many others. Our
work was first designed to look at
expert teachers in relation to this
list. What we have found from our
own research and from reviewing
the studies of others, as they relate
to the general characteristicsof experts, is discussed next.
It is said that novices in many

events. In one of our studies small
groups of experts, novices, and
postulant teachers viewed for the
briefest moment a slide of a classroom. They were then asked what
they saw. On one slide a postulant,
that is, a scientist from industry,
saw "a blonde-haired boy at the
table, looking at papers. Girl to his
left reaching in front of him for
something. Other activity in classroom." When viewing the same
slide, our novice, a first-year

teacher, saw "a room of students
sitting at tables." Another novice
viewingthe same slide saw "a classroom. Student with backto camera
working at a table."
In contrast to these literal descriptions,one of our experts viewing the same slide, with the same
brief exposure said, "It's a handson activity of some type. Group
work with a male and female of
maybelate juniorhigh schoolage."
A second expert reported, "It's a
group of students maybe doing
small-groupdiscussionon a project
as the seats are not in rows." Thus,
as in other fields, expert teachers
are making inferences and not literally reporting what they see.
They are applying their domainspecificknowledgeto make sense of
the classroomthey are viewing.Our
novicesand postulants,for the most
part, can do nothing more than describethe surfacecharacteristicsof
the classrooms.
It is also said that experts categorize problems to be solved at
some kind of higher level, whereas
novices classify problems to be
solvedby the surfacecharacteristics
given in the problem.In one of our
studies by Gail Hanninen(1985), a
University of Arizonastudent, realistic scenariosaboutgifted children
were written. For example, one
scenariodescribedMark,an 8-yearold Orientalboy with severe hearing defects who likes mathematics
and science and who has strong
interest in computers.Scenariosof
this type were administeredto 15
subjects. Five of the subjects were
experts, experienced teachers of
the gifted;anotherfive were equally
experienced teachers but without
any backgroundin gifted education;
and five more were novice teachers
of the gifted, still working on their
certification.
Let us examine just the opening
sentence of some protocols. From
one novice: "Mark seems like a very

talented individual with many di-

verse interests." Another novice:
"Mark should be encouraged by his
teacher to continue his science experiments and work on the computer." From an experienced teacher
who was a novice in the area of
gifted education: "He should be able
to pursue his interests in greater
depth." In contrast to these begin-
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ning essays of ways to meet Mark's
needs, in which surface characteristics of the problemwere used, one
expertbeganright off with:"Mark's
needs can be broken into three
broad areas: academicenrichment,
emotionaladjustment,and training
to cope with his handicap."
As in other fields, the experts
used higher order systems of categorization to analyze the problem
they faced. We would argue, of
course,that classifyinga problemas
solvableby Newton's secondlaw or
as a conservation of energy problem, is no different than classifying
Mark'seducationalneeds as falling
into three categoriesand describing
action relevant to each of those
categories.
It is also said that experts have
extraordinarily fast and accurate
pattern recognition capabilities.
These recognition skills appear to
act like schema instantiations. The
recognitionof patterns reduces the
cognitive processing load for a person. Sense is instantaneouslymade
of a field, such as a chess board.
Quickpattern recognitionallows an
expert chess playerto spot areas of
the board where difficulties might
occur. Novices are not as good at
recognizing such patterns, and
when they do note them they are
less likely to make proper inferences about the situation.
We obtaineda protocolrelated to
this characteristicof experts. In our
task, called the Look Again Task,
subjects view a slide briefly and
describe what they see. Then they
see the slide again,briefly,and then
see it briefly for a third and final
time. With each viewing they update information and tell us what
new things they see. One expert in
science, after the secondviewing of

the same cues in the classroomand
could not, therefore, make the inferences that guided the expert's
understanding of the classroom.
The expert, by the way, was absolutely correct.It was a clean-upkind
of activity. We regard the reading
of a classroom, like the reading of
a chess board, to be in part a pattern recognitionphenomenonbased
on hundredsand thousandsof hours
of experience. As an example, we
present excerpts from anotherprotocol with the LookAgain Taskthat
illustrates how lengthy experience
influences perception. A mathematicsclass was viewed. The expert
mathematics teacher said, "The
first time I saw a studentraisinghis
hand in the classroomand I subconsciously, apparently, was looking
for the teacher and I did not notice
the teacher in the classroom the
first time. The second time I was
curious. I was still looking for the
teacher and didn't see the teacher.
The third time I saw some students
that were apparentlyseated in such
a way that they were facinganother
directionof the classroom.It was an
unusual seating arrangement. My
impression was that part of the
class was facing one direction and
anotherpart of the class was facing
another direction."Some of our experts, but very few of our novices
and postulants,seemed to have this
kind of sensitivity to perceptual
information.

a slide, said: "It's not necessarily a
lab class. There just seemed to be
more writing activity. There were
people filling out forms. It could
have been the end of a lab class
after they started putting the equipAfter the third
ment away..."
viewing of the slide, the expert said,
was. .. very little
"Yeah-there
equipment out and it almost appeared to be towards the end of the
hour. The books appeared to be
closed. Almost looked like it was a
clean-up type of situation."
Novices did not usually perceive

read through a scenario and begin
writing about ways to help deal with
a particular child was 2.6 minutes.
The experienced teachers, who had
no background in gifted education,
took 3.0 minutes. The mean time for
the experienced teachers of the
gifted, our experts, was 9.8 minutes. That is, from the start of reading their problem through the start
of presenting their solution, it took
them three or four times as long as
the two groups of novices, a pattern
similar to what happens in other
fields of study.
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It is also said that experts may be
slower than novices in initialstages
of problem solving. They seem to
take longer to examine a problem,
to build a problem representation,
or to think throughfirst strategies.
In our study of the teachers of the
gifted (Hanninen, 1985) we found
that the mean time for a novice to

It is also said that the experts are
sensitive to the task demands and
the "social structure" of the job
situation.An example of this in the
area of teaching is provided by
Housner and Griffey (1985), who
studied experienced and inexperienced physical educationteachers.
During instructionalplanning,five
of the eight experienced teachers
asked to see the facilities in which
they wouldteach. None of the eight
novice teachers made such a request. We believe this to be an exampleof how experts are unusually
sensitive to the characteristics of
the situationin which their work is
to be done.
In some domains experts have
been shown to be "opportunistic
planners."Theyare quickto change
tracks. An example of this was
found in Housner and Griffey's
(1985) teachers as they planned
physicaleducationinstruction.The
authors found that "inexperienced
teachersexhibiteda functionalfixedness when considering the uses of
equipment. Experienced teachers,
however, employed equipment in
many ways that were different
from traditionally accepted uses"
(p. 48). In the use of equipment,
then, the experienced teachers
seemed to be more opportunistic
than the novice teachers.
It is also said that experts show
self-regulatory or meta-cognitive
capabilitiesthat are not present in
less matureor experiencedlearners.
Among the meta-cognitivecapabilities are skill in planningand using
time sensibly. In Leinhardt and
Greeno(1986), we find one of their
expert teachers illustrating such
meta-cognitiveskill when she says,
". ..I don't have this written down

anywhere, but in my mind, I have
it. I'm going to be finished with

fractions before Christmas. I have
to be, you know, to get on. So I'll
just pace myself now so that I will
get finished" (p. 88).
An example of skillful planning
also shows up in the Housner and
Griffey (1985) study. Experienced
teachers were better able to anticipate situations that were likely to
be encountered and were able to
generate contingency plans based
on those possibilities. In fact, about
1 out of 5 of the instructional strategy decisions of experienced teach-
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ers had to do with adaptations of
instructionin case the plannedlesson did not work out. That rate was
about 1 out of 10 for novices.
It is also said that expertise is
developedonly over long periodsof
time, say hundreds, perhaps thousandsof hoursof learningand experience. Precisely that kind of time
frame for learning about running
classrooms has been reported by
Huberman(1985). His inquirywas
designed to find out when experienced teachers actually mastered
the problems that had perplexed
first-year teachers. Problems of
discipline, effectiveness with both
slow and rapidstudents, sustaining
the interest of poorlymotivatedstudents, having a variety of materials
that students liked to work with,
and establishing a satisfactory set
of requirementsfor the classroom
were all judged as being accomplished in no less than 5 years for
the majority of the teachers. Only
five of the original 18 problems of
first-yearteachers were adequately
solved by the majority of teachers
in less than 3 years. Thus, we see
lengthy experience as necessary to
solve problemsof classroomorganization and managementin sensible
ways.
It is also said that an expert's
uniqueknowledgeshows up in relation to the goal structureof a problem. In our simulation requiring
preparationfor taking over a class,
our expert, novice, and postulant
teachersexaminedinformationabout
students, homework, texts, and
tests. One expert, in looking at the
homeworkremarked,"Thestudent
that had four incorrectreallyunderstood it better than the students
that had two incorrectanswers because of the questions he missed.
The way he missed his, he really got
the concept. He missed partial problems....
[He] had a better understanding of the chapter and so I
think he could have helped most
he did understudents...because
stand those story problems."
It appeared to us, in studying the
protocols of experts, that they often
seemed to "look inside" student
work to pull out what was important to guide lesson planning, their
major goal. On the other hand, that
kind of analysis of homework or test
performance to guide lesson plan-
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ning was usually missing when
novices or postulants were questioned. The comments of postulants, in particular,were noticeably
vague and largely unrelatedto any
action plans for working with students or curriculum.
As in other studies of expertise,
our expert pedagogues seemed to
representproblemsdifferentlythan
did novices. One such problem,
posed to experts, novices, and postulants was to plan the first two
lessons for a class that they were to
be taking over. Most of the experts
saw the problem as consisting of
two integralparts:findingout what
students alreadyknew and starting
the classroom over from scratch.
The experts also had established
routines to introduce themselves,
explain new rules, get lots of student information,and to "groove"
the students.
You may remember Geoffrey's
actions in starting the school year,
as describedby Smithand Geoffrey
(1968) in their book on teaching in
an urbanclassroom.Geoffreygave
students relatively innocuoustasks
to carryout, so that he couldgently,
firmly, but quickly establish that
teachers give orderswhile students
carry orders out. That was called
"grooving" the students. Our experts had almost all learned to
groove the students,thoughnone of
them had a label for that kind of
knowledge.
Furthermore, in this situation,
the experts all made much out of
starting the class over. New rules
and new instructionalsystems were
seen as needed. New relationships
had to be established.Postulantsin
this task were for simply moving
on-taking the old materialand lessons and getting the class moving
on in the tracks of the old teacher.
This course of action, we all believed, was bound to become a problem somewhere down the road. The
postulants seemed to want to know
where the class was, and not what
the students knew.
Our novices in this problem
seemed to be closer to experts in
their planning but not as clear about
their goals. Although they saw the
need to introduce themselves and
explain their ideas about management and subject matter, they did
not see as clearly the need for a new

start the way the experts did. And
although they planned for reviews
to get studentinformation,just like
the experts, the review apparently
was seen as somethinglike a homework check, a chancefor the novice
teacher to correct student errors.
The experts planned to use their
review proceduresto probestudent
knowledgein orderto guideinstruction. This is a subtle but, we think,
important difference in the two
groups.
In this simulation, as expected,
our novices and postulants usually
worried more about discipline and
managementthan did our experts.
The experts appearedto be so confident in that area that they were
unconcerned about management
and discipline when planning instruction. This kind of confidence
allowed one expert teacher to plan
for a personal talk with the class
about his beliefs, hopes, ambitions,
and the like in orderto purposelybe
"vulnerable"in front of them. His
confidencein his managementskills
allowed his humaneness to be featured in his introduction.We do not
think novices and postulants could
have dared to be so open about
themselves in their planning of introductory activities with their
students.
Conclusion
On the basis of the work we have
started, we feel assured that at
least some experienced teachers
some of the time act like experts in
other fields, and that the comparative analyses of expert, novice, and
postulant teachers are worth continuing.Among the most important
reasons to continuethis work is the
chance to boost teachers' pride in
their profession.
The studies of experts have already given us cases of which to be
proud. The superb performance of
Ms. Patrick, the expert teacher of
subtraction with regrouping studied
in Pittsburgh by Leinhardt (1985) is
one such example. The 8-day orchestration and conduct of those lessons
with 25 low-income children is, to
us, a much more monumental feat
than the orchestration and conduct
of a four-movement symphony. But

it is only a more monumentalfeat
if we choose to see it that way.
EducationalResearcher

We sometimes seem to have problems with our perception of teachers' skillfulness, categorizing it as
mere practice. We often confuse the
cognition necessary for exemplary
performance with the validity of the
course of action. When an expert
physics problem solver takes time
and announces that the problem involves Newton's second law, he or
she is an expert. When an experienced teacher takes time and classifies a child's learning problems into
three categories that lead to a particular set of actions, it is often considered to be an example of something less. We make a great mistake
if we confuse the validity of the inferences with the inference making
process. We would argue that the
cognitive processes required for
classifying problems and positing
solutions are the same for the very
experienced physicist and the very
experienced teacher. In fact, we will
gladly go further out on a limb and
argue that in the ill-structured domains (see Voss & Post, in press),
where surity about right action does
not exist, the choice of a sensible
solution strategy for a problem is an
even more complex task than is
solving problems in well-structured
domains such as mathematics, radiology, or chess.
Practical problem solving, it
seems, has a kind of low-class reputation. Because the sources of professional knowledge for a teacher
are highly bound by time, materials,
and place we call it practical knowledge. But it now appears that such
domain-specific knowledge is a characteristic of every kind of expert. In
other fields we honor such knowledge. In education, it is merely
practical, and what is often implied
is that such knowledge is less complex, less understandable, or less
amenable to scientific study.
Buchmann (1983) has commented
on the practical thinking of teachers: "We have no reason to assume
that premises that need to be
guessed at, terms without clear
definitions, oblique references, and
beliefs that are debatable must be
associated with wrong headed ideas
or indefensible lines of action"
(p.12). We agree completely, adding
only that expert teachers are one of
the best sources to see and study
examples of defensible action, and
August/September 1986

that the knowledge gained from
such study is much more codifiable
than many people think.
We will continue our pursuit of
the expert pedagogue. If we ever
feel really secure that we have
found a few of these elusive beasts,
we will study them in great depth
and share those findings with those
who also await their capture. Like
the search for the Yeti and for Bigfoot, we expect to have a good many
false sightings and a good deal of
fun along the way.

Notes
1Bonnie Woodin, a University of
Arizona graduate student, conducted
the research discussed in this section.
We are grateful for her help.
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