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' Thinking Procosses During lesson
g q !

How Lo Analyze! Roulines in Teacher:s
Planning !

Rainer Bromme, Bielefeld University

1. why 1nvestlgate'rout1nes?
!

The following describes "routines" in teacher activity, and the
problems of ipvestigating them empirically. Aesoplstudy on routines in
teacher planning is presented. \

As an introduction, there i1s a survev as to the aspects under which
studying routanes can be of interect at all,

— "Routines" are an important object of research, because they are of
bractical importance for teaching and teacher education, and
because they have hitherto heen sparsely treated in research Qn
teachers” information processing -and instructional behaviour.

“~ "Rout ines 1n lessan preparing and ain the classroom are apt to reduce
the cognitive effort requited of the teacher. They permit him to .~
dxrect his attention to special difficulties or to conscious
improvement of his teaching.” This is an idea already apparent in
models about the development of teachers competence (Fuller 1979).
Insofar, they are a prerequasite for all innovations of the school
gystem which use teacher activity as their starting point (this
aspect 1s the most frequently named i1n the rather apurious
literature),

-~ <Classroom routines increase the stability of teacher behaviour and
thus its predictability for the student (Clark & Yinger 1980).
The predictability of teacher behaviour, again, belongs to the
variables which anfluence (in an intermediate way by means of
student behaviour variablés such as active use of learning taime)
the academic improvement of students. e

- But teachér routines can also have negative effects; this also
raises the guestion of whether they can be changed, and how (see
Hoetker & Ahlbrand 1969);

~ "Routines” are an important object of teacher education. In recent
years, there have been rather positive opinions an routaines an
texXtbooks on teacher education in West Germany (see Grell & Grell

. 1979, Meyer 1980, Bromme & Seeger 1979).

There are practical reasons in favour of empirical and theoretical
research on routines. Besides, routines are an interesting object for
tht fundamental research of cognitive psychology which studies problem
golvaing in the case of complex problems, whilst, in doing so, tries to .
descraibe the differences between novices and experts. Routines are the
very characteristic of the performances studied (for example 1n chess
playing, computer programming, solving physical or geometrical
problems etc.) which p2rmits to distinguish between novices and
experts, '
Q k]
Finally, routines are an important object of the research on
information processing of teachers, as the hitherto existant data on
pre-instructional as well as on instructional information processing
of teachers that these processes do not take place as merely shows
conscious problem solving with rational choices of bLehavioral
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alternatives. A fact which requires that the theoretical
conceptualization of "teaching as problem solving" must be modified in
order to do justice to the 1mportance of routines in theory
development as well.

We shall now give a brief description of a study (Bromme 1981)
concerned with the question as to how far thinking in daily lesson .
planning can be characterized as problem solving, and to what extent
the description must draw on other concepts than those of the problem
solving approach. *

2. Problem Solving in ILesson Planning: Some Results of a Study Using
the Thinking Aloud Method. i

The study’'s starting point was the assumption that running a routine
. va. problem solving were the “wo alternative modes of coping with a
demand on the information processing system. The empirical gquestion
now was, which comoonentq (paxts) of the lesson planning process "run"
in.which mode. Newell and Simon (1972) have shown strategies of
problem solving by means of the General Problem Solver model, which
concists of steps by wh;ch the data base of the problem solving system
will be transformed from one state into the next one. These steps
described by Newell and Simon and their successors (and which are the
components of strategivs of the GPS system like working forward and
working backward), are similar to the basic steps of problem golving
-already described by J. Dewey: establishing the initial conditions,
identifying the problem dilemma or the difference between starting
point-and goal, producing hypotheses, selecting hypotheses, etc..

Our own hypothesis now, wasg: if lesson planning is done in the mode of
problem solving, a comparable. sequence of those steps ought to be
identifiable. In order to ascertain this, the daily lesson prepar1ng(1)
of 14 mathematics teachers was recorded once per teacher with the
thlnklnq aloud method, and transcribed. These protocols were then
disgsected into units approximately corresponding to a phrase each.

Each of these units was then coded several times, ji.e. with a gystem
of content analysis, a system used to examine implicit relations
between the units, and a so-called basic ceding. These basgic
categories are of interest here, as they had been formulated according
to the elementary steps of the problem—~solving process which we have
mentioned above:

1. stacing an issue,

2.'nam1ng a question, a difficulty to he overcome,

3. hypotheses, alternative solutions,

4. solution/ selecting an alternative,

5. expecting/ anticipating a result.

This basic coding was carried out by two coders, and the distribution

of categoriles acrcss the course taken by lesson planning was

established. Besides, the planning steps have been described by usaing -
a simple Markov model. The transition probablllty of 6ne step to the

next was calculated in order to establish the sequential dependency of

certain steps occurring. In order to check our hypothesis, a sequence

of steps expected for problem solving (taken from a study on problem:

nsolving in proving logical theorems, see Luer 1973) was compared to

the empirically established one. On the basis of +transition ¢
probabilities of the third order, that is of step sequences having at '

least three elements, the cautious estimate is that only 2 percent of

fhe coilrse +aken by plannlng worregponds +o the pattern of problem

l: MC ng .
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Plahning, to a .large part, takes place by collecting information about
the conditions given in the lesson, and as deciding on certain steps
to be taeken by the teacher without deliberating options. Thas 18 also
evident from the distribution of the frequencies with which the above
mentioned steps of problem Solving occur (see table 1).

This, however, does not mean that planning has to be considered. merely
as "running " a fixed program. Indeed, a total of+10 pcrcent of all
units were coded as “naming a Question/ a difficulty to be overcome”
(st tabhle 1). The transition, however. from such a mentioned problem
to decisions 18 immediate and abrupt.

. It 18 interesting that there 1s a statiastically significant positive
relation hetween the professionnl experience of teachers and the
amount of statements made about the conditions prevailing for the
legsgon (Spearman rank correlation) = .5 (sign 5%), and there is an
inverse relationship between professional experience and the frequency
with which other options were taken 1into account. This indicates that
the preference shown for statements about given facts of the classroom .
world and immediate transition to decisions about what has to take
place in the classroom mav be interpreted as characteristics of
routinization. It 18t _not appropriate to enter into this at any length
here. It shows, however, that the teacher, on the one hand, perceives
some degree of freedom for his decisioqg in lesson preparing, but that
these decisions will result directly from considering the situation
given. In this sense, we can speak — with some exceptions - of a
routinizeéd process. This 18 true as well, even if the entire course
taken by planning 1s considered instead of just analyzing the' local
gsequence characteristics by means of a Markov analysis. (This is of
further interest because the prescriptive model of teacher education
"in the German Federal Revublic rather corresponds to the problem
solving idea. Accordingly, it wculd be necessary to comprehensively
analyze the conditions of the lesson, consider the opEioné, and then
make decisions.. Tn-fact, however, there is a sequence of decisions
which mostly refer to mathematical tasks for pupils, and to their
selection. Decisions are made by selecting these tasks, and they refer
to them. Hence, there are no individual, separate stages of analyzing
curriculum, student characteristics, and previous knowledge etc., but
these questions are decided, respectively, by selecting tasks and by
anticipating their treatment in the classroom.) ’

These ,results strongly Correspond‘@% those reported by Clark & Yinger
(1979, 1980) and Shavelson & Stern (19§1). The concept of "task",
however, has a more restricted meaning: it refers mainly to the
mathematical task selected by the teacher, this decision of selection
being a process withan which the other aspects are considered as well.
From this, we draw the conclus:on that the problem of the logical
structure of the curricu.um, and the resulting degrees of freedom to
crganize student activities, plays an important part 'in teachers-
thinking, and that, consequently, real attention must be given to the
effects this subject matter structure has on the thinking process.

3. 0On the Procedural Description of Routines

.The intention of this section is to define the concept of "routines™
. more precisely. A distinction must be : .de between routines in
planning, and routines in’ the classrocm. L@sson planning can be done
in a routinized way, 1.e. routines will be part of legson planning in
cagse’ the tearher rapidly generates-mathematical tasks referring to the
)
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subject matter "intuitively"”, or selects them from mathematical
textbocks .

The teacher’'s classroom routines, however, are of importance for.
planming as well, insofar as they represent an object of planning.,
They will -be an object of planning, for instance, if the teacher, in
Yesdgon preparing, merely notes ."di1seuss homework"™, and relies on his

abtlity Lo gunerdle Lhe necessary behaviour. Ln the clasgroom, (Yinger,

1972, bas distinguished such “teaching routines” which combine,
respeciively, a complex bundle of the teacher's classroom behaviour. )

Bes.des the distanction between Planninyg routines and classroom
routines, a further distainction according to the mode of description
1s required: routines can be described with regard to their purpdse
resp. to the objective to be attained, and they can be described as a
process, as a component of behaviour or thanking. In the following,
describing the purpese, and hence the content of routines, will be
called the declarative mode of descraption, and describing the

behaviour and thinking components belonging to routines will be called

the procedural one.

The majority of, "routines" in Connection with lesson planning is
described in the declarative mode, i.e. their effect and content are
described. Yinger's (1979, 1980) description of teaching routines is
4 decsarative one. Content analyses of planning notes or thinking
4loud protocols will also yield a declarative description of planning
rautines. For a declarative deseraption, the researcher will mainly
require educational/ pedagogical concepts. As opposed to that, the
“oncepts required by ¢ procedural description will be mainly
prycholojical. Research into teacher cognitiocns, however, up to now,
has ywielded rather more dec;arétzve than procedural descriptions.

An 1mportant problem of procedural description is the question which
modifications will result from the idea of the '"teacher ag a problem
solver", yinger (1978) for lnstance, usé¢s results obtained from
studying the design process of architects, artists, etc. for a
procedural description of thinking while planning, and we have
broposed to draw on concepts taken from psychological research on
understanding of texts (Bromme 1981a).

There are, consequently, the following specifications of the concept
of routines:

procedural declarative.
descriptaion . description
Planning routines A ‘ B
0

teaching routines C i D
It Follows from the ahove, that A and B are important for studying

planning routines, as well as D, as teaching routines can well be the
object of planning, and have to be described 1n-a declarative mode at

YTeast ¢ 1s of interest 1 f the effect of planning on teiching s to be

studied - an igsue which will be omitted here. ’

Fspecially the procedural description of routines 1s diafficult; thas

Q Pms to be the reason why declarative descriptions of the content and

[E l(:fect of routines prevail in the field of research on teacher
e Jnitions. Procedural description of routines in lesson planning,

a

—

b




however, is made difficult by the fact that psychological theory about
routi1nes 1y mainly developed on the basig of activaties having a
strong behavioral motor component, or on the basis of rather simple
And bagace perceplual processes n search—detectlon —-tasks such ag those
used hy Schneider & Shiffrin (1977).

As the focus of psychological research on routines resp. automatised
behaviour s wost ly on ralher. simple behaviour (Lhe research problems
obviously being difficult enough), use of the "routine““concept is
mors baged on experience with automatigsmg found in everyday life. Thuiu
seems to he true for coqnitive psychology as well. Cf., £ .r 1nstance,
Symon (1979, 188): "Everyddy experience has suggested another idea to
modelers of the cognitve system. Processes continue o spead\up
gradually over long periods with practice. At the same time, %hey come
to require much less conscious attention and become less accessible to
congcious awareness (...)" (1talics by us), . .

A psychological, procedural description of routinized activities
supposes at least two processing levels: a control level and an
executing level, Routinization assures that executive steps can be
made without control by "higher" levels. Driving a car, for instance,

.1s considered a paradigmatic example of routinized activity, or one in

__procesged. Thus, for instance, the teacher reads hlS/ her own notes,

which a host of information must be processed and in DPart transformed
1nto the driver's motor behaviour without conscious control.

Both in the designs of psychological research into routines of the

kind mentioned above, and in everyday conceptions of routinized , \?\\\Mh;;
deIV)flPS, the executive steps thus consist of simple detection or

search processes, or of motor behaviour. This is a significant

difference fo the executive gteps in lesson preparing, in which

symbolically codrfied, abstract semantical information must be

looks things up 1n textbooks 1n »rder to select mathematical tasks,.
and he/ she has fo_1ntegrate the so~called semantit knowledge into”
his/her teaching experience, his/ her so-called episodic knowledge.

This processed information concerns, for instance, the subject matter
structure (mathematical proufs, grammatical rules, etc. ), marks gaven
for student performance, test results, etc.,-that 1s, information

© Which 1s rather abstract, and codified by means of linguistic and

mathematical symbols,

O
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The prur9331ng of such information has been studied pramarily in the
field ~f psychological research on text understanding and on problem
solving wrthin gemantically rich domains. This latter field of
research also includes several studies on the differences especially
within this problem-solving apprrnach. Differences between novicgs-and
experts’ performances are reported in (Larkin et al(1980), and Chi et
al(1981), : N

Most of thege studies are concerned with modelling problem solving
during work on physics and mathematics tasks taken from high-schor1
textbooks. Of course, such approaches and results cannot be
immediately transferred to our problem of teacher routines. (The
problems of such transfers to the research on teacher cognitions will
not be discussed here, just as a systematical survey of results on
expert performances in problem solving will nof be dealt with, due to
lack of space). } N

As the @#xecutive stéps studied in this approach are rathevr more
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similar to the routines in planning than the activities mentioned
above (0 e driving a cari, the quest jon 11, which consequences 1n
favour of a procedural description of the planning routines will
result from these studies. ’
Two of the results of these gtudies are-of particular interest for
studying teachers' tlanning routines:
.. "
- Problem-solving by experts tends to be done more in a
forward-working style, while novices tend to focus on the unknown
variable sought, a fact which confers a more backward-going
character to their search. This conincides with the results on
thinking while, lesson preparing. Several authors have reported that
the reacher s objectives apparently do not play as'lmportant a role
a5 assigned to them in prescriptive models of teacher planning (cf.
Yinger, 1978, Morine 1976, ). This fits in with the forward working
style in the problem-solving of experts. Both, of course, are not
cases of an unstructured activity. Rather, there is, in physics
experts as well as in teachers, a structure of knowledge which can
be activated by a few cues and which leads to a conceptualization
of the open questions resp. planning dilemmas. Thus relative
neglect of objectives could possgibly be interpreted as the result
of a forward strategy within which a focus on goals or objectives
would not be functional.

~ Experts, as opposed to novices, have more field-specific knowledge
on the conditions of application of the relevant rules, principlesy
etc.. at their disposal than novices. The knowledge about the
conditions of application is integrated with the relevant rules in
such . way, as to assure that those elements of the problem
situations will be perceived, for which the expert possesses the
knowledge required for further treatment. Then, a few cues from the
problem situaticn will suffice to activaté the very knowledge
required for further search within the problem space.

" - . Roughly speaking, thé basic jdea of this approach worth noting, s:ys

that experts have an integrated knowledge in which knowledga about the

conditions of applying rules and the rules themselves are linked, a

fact permitting a rather rapad speed in solwing tasks.

It 18 1mportant to see that psychological models of the organization
ofoknqwledge are developed for a procedural description of experts-
routines within this research approach.

This 1s a significant difference as compared to the items about

. routines which have been developed within research approaches about
automatized processes or teo the everyday life conceptions of routines
mentioned above. While these approaches stress the independence of the
executive steps from the control level, which reduces the cognitive
lvad and thus’pefmlts higher speeds, the problem—-solving avproach
tends to consider the. reduction of cognitive load as due to an
appropriate organization of knowledge (wthhnlS simulated as
production system). Of course, there 15 no genuine contradiction
between the two dapproaches in the sense of alternative or competing
hypotheses (as the problem of control structures and of orgyanization
of knowledgé must be solved within the two approaches, and 18, 1in
fact, solved in the instance of simulating by means of computer
Programs). The transfer of such idea$ to our field of application,
‘however, requires that such differences be made evident, as they will
lead to recommendations with regard to "directions of search” for the

O
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effoft to achieve a procedural description of Planning routines, and
to 1ndirations as to which ideas of cognitive psychology can pe used
here. ) .

The recommendation for further research anto teacher routines thus,
18, that it ghould focus on describing the organization of kn&wledge
in memory (short-term, and long-term memory) empirically and
theoretically. (The concept of “routine- may not be so well suited at
all, as 1t first of all implies the absence of conscious control. The
concept of “erognitive skills™ might be more appropriate, c¢.f. anderson
1981).

4. The Accessibility of Knowledge Used’ in Routines s

In the psychological research on memory, on text understanding, as
well a8 1n the éthnométhodologncal approach 1in gociology, there 1s a
fundamental distinction between the knowledge situated in the focus of
A reader's, problem solver's etc. attention, and the knowledge whach
concerns the context of these actavities and which is important for
the respective performance, but 1g not situated 1n the focus of ¢
attention. This fact is also reported in studies on lesson planning.

Various studies yield the following picture: the focus is on decisions
on tasks, on students’ and teachers" classgroom activities which must
"be adapted to available materials, to the subject matter to be taught,
ard to the students- Previous knowledge (cf. Clarks&Yinger 1979,
Shavelson & Stern 1981). ) o

At the same time, there are frames or conditions of these planning
1ssues which are in the focus of the teacher”s awareness. These !
conditions are, for example: the decision about the curriculum which
results from the teacher s or school’s planning f£or the year or term,
the global goals of schooling teachers (1ncluding their basic
Philosophy as to the meaning of school etc.), the teachers repertoire
of classroom routines, his/ her perception of the organizational
ﬁ: %gprerequ151tes of teaching. (The consistency of the results, however,
iﬁi is dissatisfying. oOf course, this is partly due to the question on
- which 13sues the teachers place the focus of attention while planning
and which ones they merely consider as conditions or frames. This
depends on subject matter, grade, and school type,

N It is mainly due to this focus vs. frame problem that Shavelson g
Stern (1981), amongst others, speak of scripts and schemata in
connection with Planning and teaching routines.

Now the'dlstlnction between explict, conscious knowledge in the
Foreqf%und and knowledge describing the frame or context of such =
foreground knowledge is a fundamental idea developed by the
constructivistic theories of memory. The concept of "schema" or

» "script*, however, which is widely used as an elaboration of this
*1dea, only names the problem, but does not yet provide a procedural
description of planning routines, :

Above all, this also raises a difficult methodological problem:
background knowledge can, in part, only be explained by means of

. deliberate questioning. On the other hand, such deliberate questioning
could lead to the elaboration of additional congiderations which play
no proper role in planning under natural conditions. Thig issue is at
the core of the methodological debate about the accessability of
action relevant cognitions (cf. the Nisbett and Wilson controversy,
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e.g. 1ts review in Ericsgson & Simon 1980, or in Huber & Mandel 1980).

How can 1t be asshred’that the data gathered apout thinking doeg
concern the knowledge realiy relevant for planning decisions?

— 1t 1s certainly of importance that rather weak methods of data
collection are used, sucrh as the thinking aloud method,
semi-structured interviews, etc., as the conceptualizations chosen
by the teacher for his cunsideratjons permits inferences on
1mplicit consideration of framing c¢onditions. Methods have
therefore been develcped <gpeciallly in the field of
psycholinguistic research, cf. e.d. Tannen, 1979).

The methods of collecting data shall not be treated in detail here;
the above mentioned contributions to the Nisbett & wilson
controversy contain many indications to that topic.

- Furthermox®e, 1t is important not to concentrate only on cognitions
and verbal data, but to link these data about teacher cognitions to
4 theoretical and -~ if possible - even empirical analysis of the
professional demands the teachers have to cope with. In. other
words: 1f the information brocessing to be gtudied occurs both
conceptually driven and data-driven - a fact which evidently
results from the perspective of constructivist theoiries of memory -
the analysis of knowledge orgarization will only be possible if the
"data"-side 1s analyzed as well. These "data" for the teacher are
the professional demands adressed to him which result from his
teaching subject, from the grade, from the school's implicit and
explicit rules, its organzation, etc. Now professional demands
cannot he studied as such, as they take effect only because, and so
far as, they are perceived. This 1s why this does not contain the
fundamental key to the problem described above, but ig a useful
heuristics for research‘into routines. The idea is that the
- researchers must always relatc their analysis of professional ) -
S ~demands - and their ‘analysis of verbal data about teacher cognitions
to one another.
~ Finally, the teachers themselves can be questioned as to which
facts of the classroom world they consider at which point in time,
whether they think of them to be framing conditions of planning and
teaching. Answers to such questions are of interest mainly 1f they
can be combaned with data obtasned by means of a process tracing
method. This was how we have Proceeded 1n the study which wiil be
reported 1n the next section.. B
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5. %hich Parts of Planning Teacherg Perceive ag Routinized. A Study of
Teachers' Perception of Their Own Lesson Planning.

Problem:

The~ ahove considerations about routines lead to the following
questions: '

A) Which 1ssues of Classroom reality does the teacher consider as to
be treated in the classroom, or as self-evident and thus not requiring
any planning? ..

B) vrch issues of classroom reality are factually tyreated or at least:
mentioned during lesson planning?

C) Whirh 1gsues are perceived ag treated during lesson planning by the
teacher? ' 3 ‘

-

Method" .
< The study was carried out subsequent to the investigation of the’ .

- planning process hy means of the thinking aloud method described above
(cf. section 2), After thinking aloud had been recorded, the teachers
were asked, with regard to 21 1tems, how they had taken the'respective*
1ssue described in an item into consideration in the 1lesson planning
they had just completed, or in which way they intended to make !
4llowance for it (see table 2 for the 21 Planning issues). Each item
was presented on'a card, and the teachers were asked to mark one of
the following 6 response alternatives (the order of presentation being
varied): ) ]

1. T should have considered this issue ( for instance, the seating

- order) in the lesson planning I have done just now;

I shall congider it before the next lesson;

3. T Am used to deciding that an the clasgruom, whilst the lesson is

/gblng on;

4. This assue 1s self-gvident and I don't have to consider it

extensively, neither in lesson preparingu nor in the classroom;

. This issue 1s of no importance for the lesson just prepared;

6. T have considered this issue just now whaile Planning.

N

1 and 2 were meant to cover those 1ssues the teacher had Just

overlooked in this particular case of planning, but generally .
congidered to be important for a conscious, not rout.inized decision. 5 :
- covers those issues which are, in the view of the teacher, so

irrelevant as not to merit fuxther interpretation during planning,

Results: .

On the whole, the items selected concern issues which, in the view of
the .respondent teachers, are important for lesson planning and/or
instruction. only 17 bercent of all selections concerned items 1, 2, -
and % (the total being 294 = 100 percent, or all selections).

This means, that the issues - necessarily.selaected by us a priori from
the classroom world - are in fact considered relévant by the teachers.
1

TO Question A

The 1ssues the teachers questioned'to Consider as to be dealt with
within the classroom, or as self-evident anyhow and not requiring any
planning, follow from the response alternatives 3 or 4; 13 out of 14
teachers regard the seating order (No 1) as something not to be

O
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considered in planning. Changing the seating order is thus not seen as
4 means of changing the way teaching 1s done (an opinion which may be
due to the fact that most respondents teach grades 6 to 11).

Beyond that, there are no items scored as given (in.the sense of
response alternative No 4) by a majority of regpondents. Five
teachers, respectively, consider the school’s subject matter
digtribution plan (No 3) or the teaching/ learning objectives (No 21)
s a given condition of instruction. A pattern comparison of the
answera to tnege twn items ghows ‘that - taken together - they were
Jiven by nine teachers, a fact from which we conclude that both
ansQersvrefer to a perception of the curricular frame which is only
implicitly taken into account by the teachers. We shall dwell on thisg
helow, - :

. L3
What 18 to be done about student problems in the classroom is a matter
the majority of teachers do not consider necessary to be treated in
plannlhg, but to be decided in the classroom. This is not only true
for problems of digcipline (No 13) — as was to be expected - but also
for students having special difficulties with the subject (No 1r).

Only with regard to student problems is there such a significant
tendency to decide on teacher action in the classroom. This is
remarkable as we asked about the planning of activities, and not how
aativities were to be assigned to individual students. -

To Quegtion B

The 1sgues actually mentioned in planning were found out from the
_ thanking aloud transcripts. Besides, it was possible to draw on the
results of the content analysis contained in the above mentioned study
-(8ee gection 2). Phus, one of Lhe results of the content analysis
carried out in the frame of the main study mentioned was, that the
focus of lesson planning is on selecting mathematical tasks and on
antjcipating their treatment in the classroon.

The issues from the item list which were indeed menticned by the
majority of teachers show, again, which criteria are taken into )
consideration by teachers.when selecting tasks. (The results of coding
the” factudlly mentioned items are shown in column FM of table 2.
Because of +he small number of teachers, the raw data are given in
ahsolute numbers, and not in percent). :

A cluster analVysis was carried out {(2) 1n order to group all those
items which were actually mentioned together by severzl teachers (see
table 3). Cluster (a) is trivial, it contains all the issues hardly
mentioned or not mentioned at all. Among them are students showing
discipline problems (No 13», v antacipated students: speed of
understanding (No 16) as we': as the syilabus and the schools
nuhjprr~ma++er—disfrjhg?:vw plaa ¢(No 3). 3 .
(Fiugfer (b), however, ccntaw.3 the issues, which are important fou
welecting ftasks and anticipating clasgroom activities. At least one
thard of teachers, respectively, mention the mathematical constraints
on the sequencing of the subject matter (No 7)., and the use of,

. ) a

RXemplea (No 10). -
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Tt as 1n$erpsting to note that there is, in some teachers, a focus on
the rather subject-matter-oriented criteria combined in (cluster b 1),
whilst the more practical ways of dealing with tasks, such as
students’ exercising (No 7) and use of the blackboard (14) appear

together in the focu$ of other teachers (cluster b 2y, i
Task selection is also the concern of the introductory phase (No 9},
and of planning the homework (No 9). Beyond thas cluster,; there are
three further issues mentioned by at least half of the respondents,
1.e. the previous knowledge about the subject matter (No 18), the
clasgroom organizat 1on of students’ work (No &), and the teaching/
iearning objectives (No 21).

To Question o <
v

The frequency of appearance of the differences between perceived and
factually mentioned planning issues varies greatly throughout the
items. ¢Table 4 11lustrates this by means of a histogram. .

1t is seen that the issues on which most teachers'nélanning focuses
are also. validly perceived as having been mentioned - as has been
explained above. There is a difference only in the case of one item
withan the cluster (b) containing the most important issues of
Planhing (see above): almost all respondents perceived having planned
the introductory phase of the lesson, among them also those three who
d1d not explicitly do so. Preparing the introductory phase (item No 8)
thus, 1s the planning issue considered vy the greaEest number of
respondents as a plannihg task.

There 1s also precise recall, ‘obviously with reéard to issues hardly
not mentioned or not mentioned at all. Non-mention during planning was
based on a stable attitude that this was either an issue unimportant
for the next legson (such as giving marks to students), or an issue to
be treated ad hoe 1n the lesson, but not in planning (see the results
to question A ahove). :

N

Rather large differences with regard to the sum of actual and
percesved mentions are evident in the case of student characteristics:
Thus, 10 of the 14 teachers state to have made allowance for the
student s gpeed of understanding (No 16), but have not actually
mentioned it. To a less extent, this discrepancy is also present with
regard to the question how the teachers intend to increase students-
active involvement (No 11). 11 teachers pretend to have taken into
congideration students'(;revmous knowledge about the subject matter
{No 18) during planningj but snly 7 have actually mentioned it. There
is a further discrepancy with regard to the presumable interest  in the *®
subject matter. Tt was actually mentioned only four times, but 7
teachers stated to have considered 1t,
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)1 teachers state that they have takxen into account the temporal
frame, i.e. the relationship between subject matter and time available
(Nov 20), but unly 4 have explicilly treated 1t oan plaaning. This fitg
in with the above mentioned difference in the matter of the students’
speed of under:s tanding, as this speed will determine, to a large
extent, how fast the units of the curriculum can be treated.

There are only two items with large discrepancies which do not concexrn
the students, 1.e. the governmental mathematics syllabus (No 4), and
the school s subject-matter-distribution plan (No 2), (the latter
being a gpecilal version of the former established by the school's
staff- conference).

Miacussion:

The differences between factual and perceived mention of the syllabus
{be it a governmental or school~8pecific one) - named last - are
comparable to the &ffect of yearly planninyg and term planning
described by Yinger (1978).

~ >

The research results concerning the importance of student

. characteristics for the planning process, as far as we.know, are

somewhat contradictory (c¢.f. Shavelson & Stern 1981). our study can

.contklbuteqtﬁe following to this question:

- the external, observable student activities, and &specially those
to be initiated by the teacher, are explicitly mentioned;

- - the prerequigites and objectives of such actygltles such as
previous knowledge or speed of understanding are less frequently
treated in planning, but taken anto account;

- 18sues concerning the difficulties encountered by some students are
neither explicitly nor implicitly taken into consideration in
planning;

This result, however, raises the question of how teachers make

allowance for the variability of student abilities and involvement, as

the above planning decisions are very well affected by them. A

possible explanation is that planning 1s implicitly made only for a

section of the student population, and that the required compensatory

or remedial action for the students not belonging to that section is

“actually decided upon ad hoc 'n the classroom. Just as there is,

obviously, a steering group in the classroom(i.e. the group of
students the teacher preferably interacts with,c.f.Lundgreen 1972),
there might be something like it 1in planning. In my opinion, this

‘seems o be an important question for further research on planning.

Which indications do these results provide for the pfoblem of
procedural description of routines?
If we use the idea of the condition—action unit known from the above -
mentioned research on procedural knowledge and its use by experts, the
explicitly made planning decisions can be regarded as actions. These
decisions are made dependent of conditions, which can be summed up as
follows: in thinking aloud, it is mostly the textbook and the
mathematical constraints on the sequencing which are explacitly
congidered as a condition of decisions, most decisions, however, being
made without mention'of the conditions (see, for this purpose, in
table 1 above the difference between the frequency of stating a fact
(7?73 percent) versus selectlng an alternative (49 percent)

Tf teachers, however, are asked Wﬁich of the planning issues mentioned

Iy o
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they have percelved, the list ot these conditions is extended { by
conditions such as available time and students- learning epeed, as
described above). Now why are the teachers - partly -~ convinced of -
having mentiened these conditions? 3) . )

A possible explanation, is that the meaning of cthe concepts they use
has extended in the course of their professionat development. We have
no systematical data on this matter, but indications provided by
Interviews held with the teachers participating in thais study.
According kb these, selecting examples, for instance, is of crucial
mmportance for teachers' decision on mathematical tasks. This
aelection 18 accompaaied by expectations of an effect on students-
Mot vation and understanding which goes far beyond that whaich is
associated with use of examples in instructional theories.

Similar explanations are possible for teachersg: assessing the time
students requite to cope with a task. Possably, certain working forms *
are -assgsociated with immediate experience about the time required for
dealing with a task within a certain working form.

Such an interpretation of the differences observed between perceived
and actually mentioned Planning issues thus leads to an indication as
to how teaching routines must be examined: the words teachers uyse when
thipkihg aloud, or in other modes of verbalization, must not be simply
taken literally, or in an everyday sense, but must be examined as to
their potentially Changed extensional meaning.

Tn oth&r wordg: in section 3 above weé have reported that experts are
distinguished from novices in that their knowledge is so highly
1n%egrated a8 to permit testing conditions and executing actions in
one step. This integration of knowledge = and this is our hypotheses -~
can be found again in the extended meanings the teachers, attach to
concepts which they use in thinking aloud.

Th1s 13 only a speculation to(bonclude.vlf it should turn out to be
correct, it will result in an indication as to the connection between
various traditions in the study of teacher cognitions, that is between
the more ethnomethadological traditions which nhave always raised the
question of the subjective meaning of the concepts teachers use, and-
the tradition of the psychology of problem-splving which has shown the
,Significance of the orgamization of knowledge 1n experts,

o v i 3
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Notes

(1)The teachers taught grades 6 to 11,x of teaching experience
was 10.9 years,SD was B.540 yoars, .

(2) Of course, cluster analyses imply subjective decisions made by the
researcher with regard to the underlying measure of distance or
8imilarity, and the algorithm of clustering. In this case, Euklidean

distances for binary variables were used as a measure of distance
(simple matching principle, i.e. the relative proportion of
nonidentical answers), and the sinqgle Tinkaqn method (which forms
Jroups acceording to the greatest gamilarity of two group membersﬂ was
used as fusion methed. Tt must be noted here that there may occur a
«haining effect by this method which makes clusters remain
'nterconnected by meaningleas links. The program package used was
Clustan’, MWighart (1978). .

T am grateful to. Welfgang Barz for his help with the cluster analysis.

5 -
|
-

“(3) One mngt object that these discrepancies are simply an artifact

of the methpd applied: during thinking aloud, one just does not
expldain everything Rresent in the head of the problem solver. This
objection is certainly valid. Tt does not mean, however, that there is
no gensSe 1n raising the question whether there are psychological and
task-specific reasons explaning why some things are verbalized, and
others are not.

RS
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Table 1+.

"Modes" of thinking during;lesson plahﬁing (N = 14 teachers)

Basic categories %X (abs.) SD1)
to code planning steps X (%) of %
(1) stating an ‘ ‘ 40.7 6.0
| issue/fact 23 % T
t
_ f— R — B
(2 naning a question/a ‘ 17.8 2.57
difference of -starting 10 % ’ >
point and goal ' ‘
(3) production of hypotheses/ 13.7 '3 53
. of alternative solutions 8 % )
(4) solution/selecting an =~ 'f 87.2 6.8
alternative 49 3 -
(5) expecting/antiéipating" 6.9 2‘77
a result 4 % '
(6) self instruction/ 11.1 3.56
comments on the process "6 8 :

1) Because of interindividually different protocol lengths
SDs are calculated on the basis of the relative amount
of categories assigned to each protocol. '

+ from Bromme (1981, 130)
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Table 2

Porceived moment. of decisions an 1 planning issues (N:14 toachers).
&

‘FM=Factually mentioned during .
planning ;i 1-6 ‘sec page 9 ' 1 2 3 4 5 6
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2 wathematical constraints ‘ :
en the sequencing of the : 2 1 11
lessons subject-matter :

3 schools' subject matter-

[ 1 students' seating order 11 3
; distribution plan

4 governmental mathematics-
. ~ syllabus for this grade

i

s how to evaluate and mark
students during this lesson

T
‘..ﬁ

) classroom organization of
students' work; i,e. if there :
is to be individual work, i
teamwork etc. :

ot fe e ] v o | ey

-7 'studéntsf exercising i 9 3 9

8 ‘introdubtory phase of the 1 1 12
lesson

homework for the next lesson * 4 2 8

L4
i et il Rt R SO

10 use of examples for teaching ! 1 1 2 10

1! how to increase active involve-
ment of pupils during the
lesson

112 what to do with students
who will run into special
difficulties with the sub-
ject matter

13 what to do with students show- I
ing particular problems of ' 8 6
discipline ; i

Ll e o

14 blackboard-use for tcaching , 1 3 1 9 1,

118 textbook-use in the .classroom ; 1 2 5 6

‘16 students’' ‘speed of uhde;stand— ;
ing mathematical subject matter

17 bPresumable interest of students i . - !
in the subject matter of the b4 3 7
lesson |

S

18 how to allow for the previous ' i
knowledge about the subject
matter which might be present
in the students

o
S}

11

N

19 mathematical operations to be
learned By the students -

'20 temporal frame i.e. the relation-
ship between subjecl matter and
time available

11

SYPUNSIUNNE USSR PR

R
—
xS

21 teaching/learning objoctives for ;
the next lesson (

2 |1 5 6 {| 7 |

] (abs.) I11 s {40 |47 |34 157 H 113
o ‘ D% o [3.7% 1.7% f13.6% [15.9% [11.5% B3.4%{B8.4n
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Perceived (P) vs. factually (F) mentioned planning issues (N = 14 teachers)

14

10

19

21

18

12

11

17

20

15

16

13
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blackboard-use
use of examplés

constraints on the sequenc-

‘ing of the subject matter

introductory phase

1

student's exercising .

classroom organization
of student's work

homework

mathematical operations
to be "Learned

teaching/learning
objectives

previous knowledge about
the subject matter
students with special
difficulties -
increase active involve-
ment of pupils

presumable interest in
this subject matter

, temporal frame

textbook-use in the
classroom

mathematics~syllabus
student's seating order

student's speed of ¢
understanding

schools'.subjecﬁ—matter~
distribution plan

students showing problems
of discipline

evaluate and mark
students
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