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PREFATORY NOTE

This is a report on the first phase of a five-year investigation into
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the logic of teaching in the secondary school. The two yeare of work covered
by this report have been marked by trial and error, advances end retreats 2
heppy thoughts that led down blind alleys, and e few moves that proved

yvromising. There have been no bgaten paths to follow, no neat resesrch

designe to adopt. For the raw data of classroom discourse are too veried,
toc overvhelming in their complexity, and too messive to cast into the well
worn research models or the hoppers of statistics. They must first be
telpssified, analyzed, and refined. Our search for the logical styucture of
%eaching has therefore taken the form of & study in natural history. It

is classificatory and naively descriptive. But ve balieve that this is a
stage of: investigation that must be worked through before we can understand
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teaching in its own right, rather than as a system of principles and practices
supposedly derived from philosophy and poychology. The work described in
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this report is neither as rigorous nor as complete as we would have wished
it to be. We are making it public at this stage of its development to fulfill

our contractual obligatioms, and to fasten the work down while we seek to refine
it and to move on into the next phase.

We wish to thank the schools and teechers who cooperated w:’,tﬁ us
in this venture, and to express our gratitude to Professor Puilip Iswrence,
University of Centerbury, Christchurch, New Zealand, who worked with us during
the firxst year and helped us over many a aifficult point.
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CHAPTER I
INIRGDUGTION

In this report we deal with the initisl phase of & study of the logle
of teaching, or perhaps it would be better to say the loglco=psychology of
teaching. Teaching hes a logical dimension in whatever degree it involves
questions of truth valuee~of vhether statements are true or false, valid or
invelid, etes It has & logico-psycl;ologieal dimension to the extent that
teaching-learning operetions have & structure capable of formalization by
the procedures aud techuniques of loglc.

1. Iogic, Psychology, and Teaching
It is now widely held in pedagogical circles thet teaching can ultimately

be explained and controlled by psychological knowledge alome, snd that logic
is irrelevant to teaching. In the nineteenth century, before psyehol’og' be~
came & science, and before the rise of the scientific study of education, no
guch view of the relation of logic to teaching was held. On the contrary, it
was thought that logie described the mental processes involved in both lesining
and teaching. To DeCarmo, as well as to other Neo-Herbartisus, Bacon, Mill,
Jevons, Mach, anl in auclent times Aristotle, had formulated in their logics
the intellectual methods that led to efficient thought and dependable cone
clusions. It follicwed, according to their view, that if the teacher mastered
the principles of bdoth desductive end inductive logle, he would then be able to
employ these effective nethods as he instructs,

This viev of the xelation between logic and teaching wes consistent with
the belief of boih logicians and psychologists as %o the relation detween
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logle and psychology. logle vas supposed %o deal with the laws of the actual
processes of thought, as well as with the normative lews of the mind. The lavs
of logic vere the laws of thought. Pre-scientific psycholégy; cosrdinrte mth
this view, assumed thet the laws of lozle were Lmplicitly present in the
operations of the mind. Iloglc and psychology were thus beth in agreement as
to the role of logic in dealing with mentsl processes. Esnce a theory of
teaching based upon logic incorporated also what were held to be sound
principles of psychology.

As empiriesl mebhods of psychological study developed, the notion that
logic dealt with actunl mental processes came to be seen as gratuitous. For
one ﬁhg.ng? it became evident that ordinary verbal behavior bore little simie
larity £ the Pormal iogical shructures which were the weinstay of loglc’aus.
For enother thing, actual mental processes, whaiever ,fhey might be, were
unobsérvable. Hence the question of whether they 'w'»:e coordanate with logical
forms. Femalned at best an cpen questions

1% was not surpricing therefore that the young science of psychology
evept. away the whole argument as to the relation of logic to iental processes.
At thie very outset, empirical psychology reduced mental processes to sense-
tions, images, essoclative mechaniems end the like. From these psychic
elements it was uo longer possible to construct a set of principles simllar
to those found in logiec. Then, as experimentel animal psychology replaced
introspection, consideretion of logleal factors of intelligence were again
swept eside along with the whole domain of cognition. In his epoche-malking
studtes of animel intelligence, Thorndike eliminated the possibility of coun-
sidering logical elements by red.uci,né thinking and leerning to a stinuluse
response m1, A x*eapqm 'became eomnected to a stimlus by r@eatéd temporal
agsociation of the two through trial ard error, reinforced by succeds. Thinking
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was thus reduced to a series cf stimulus-response actions occurring in accord-
ance with the laws of readiness, exercise, and effect. And logic, es the
sclence of thinking, was thus completely undercut.

At the same time that Morndike and others were advancing experimental
psychology, 'Dewey vas recoastructing 1og1e: Working in the context of the
Pazrwinian model--emiromneﬁtal change, orgenic variation, selection, and
survival--Dewey formulated the pattemm of inguiry which incorporated both
inductive and deductive logic as well as psychological facts. Instead of
stimulus, he spoke of perplexing situation; instead of learmed behavior,

Devey talked of resolved situstion brought about by acting in accordance
vith an appropriate hypothesis. Between the perplexing sitution and its
resolujbipn, Dewey put reflective thought. Thorndike, on the other hand,
filled the grp between stimmlus and response with neuron comnegtions.
Radical belaviorism excluded even the neurons and thereby ecliminated the
entire organiem &s & factor in behavior, reducing psychology to the a'bvdy
of objective condltions under vhich stinm.us and respoise become assoclated.

In Dewey's view, logic is grounded in inquiry. The rules of successful
inquiry axe the rules of logle. And successful inquiry is induiry which
resolves perplexing situations. The rules of inquiry are derived by emalyzing
what 1s done as perplexing situations are worked out. ' When formalated, these
rules are the uorms by which to assess future inquiries: They may be dise
engaged from inguiry end studied in and of themselves, as in formel logle.
Tus formalized, they are apt to lose their commecilon with inquiry and, in
consequence, their noymtive role in reflective behavior. Teaching, in accord
with this view, oounsists in guiding the learner through the process of dise
covery and verification.
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Fras Dewey's therry of login, edueational psychologlsts derived the
theory of problem solving, and Kilpatrick his project methed of teaching,
Both Kilpatrick and the psychologlsts igpored the normative agpects of Devey's
icgical theoxy oad emphasized 1ts psychological elements. The theory of
motivation, as well as the theory of learning which came to play a domivant
role in educational thought, centered in this psychologized version of Dewey' 8
theory ef logic. Its centrel idesn is that the individual is moved to act when
he 18 in an unsettled situatione-one for which he has 20 ready-made response,
In such a situation, the individual is moved to %ry various ways of acting
to overcome the barrier to his reaching a goal. By working himgelf out of
such circumstances, he learns. Hence we find today an emphasis upon tesching
by the problem method, by the method of discovery, end the like., In this
pedagogical version of inguiry, there iz no distinction between valid and
inveldd thinking, for such distinrtion caunct be made within a psychological
a.nam_ie of problem solving.

Tarning now to the question of teaching, we begin with the obaervaiion
that .whgf’her or not legie is related to teaching 1s an exipirical matter. IS
cannot be answered on a priori grounds. Tesching 1s e natwral soclal
phencnerion, relaled to the cultural survivel of & pesple, as reproduction is
relnted to thelr biological survival. Ebaching ins its own form, its own
constituent elemeirbs, its owm problems, sud 'i‘bal o regularities. It takes
place under a stable set of conditionsewtime 1ialts, authority ﬁ&u‘es,
lintted abllity of lesruers, institubional structures, etc. ALL these cone
siderations support the conclusion thet teaching is %o be studied in its om
right, if we would understand 1t anﬁ-thémby gain greater control over it.

the tqwegoins conclusion iz & point so obvious that it might go without
gaying, were 3:& rot for the faect that teaching has seldom been stuiied as a
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Phenomenon on its own terms. Instead, theories sbout how teaching is to be
done have been derived from philoscphical and psychological ideas anl imposed
vholesale upor the processes and structures of teaching.

It is too early in the game of pedegogicel resecrch to sy with certainty
vhether or uot a workable theory of teaching can be derived from & theory of
learning. But from & speculative standpoint, it would appear ithat efforts
in this direction ave apt to abort. DPeaching is one thing and learning is
quite ancther. And, it would seew, the gap between the two cannot be bridged
by deductions from lavs of learning. What has just been said 1s not to be
understood as suggesting that theorfes of learalng have no relevance whatever
to teaching. Rather, the point is that the question of how and at what points
in the act of teaching psychological knowledge i relevant would seem to wait N
for an answer upon the exploretion of tea.ehing as an independent phenomenon.
When we better understand what teaching 1s, we can more wisely decide what
is useful to it. |

What has just been said about psychology epplies with equal foree to
philosophy and %o that branch of phiiosophy with which we are here concerued,
namely, logic. Dewey and &t.lpatrick; in their separate ways, o less than
DeCotmo and others, imposed upon teaching their respective modelse-Dewey, the
model of inquiry; Kilpatrick, a psychologlzed version of the pattern of Ingquiry;
and DeGarmo, the deductive logic of Aristotle and the inductive logic of Mill.
Devey's conception of teaching and learning wez grourvied in his theory of loé:gc.
It did not represent & new approach to the problem o:t,'. developing the strategies
anl tacticy of teaching. For wiat he tried to do was to move from the stronghold
of his new logic into the classroom. This is precisely what philosophers had
tried to do throughout the history of education. Dewoy's approach diffeved
£rom those of the past only in the fact thet & different interpretation of logle
wags %o be applied to teaching.
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As in ‘the case of psychology, an answer to the question of what elesents of
logic are velated to tenching depends upon a study of teaching itsel?, When the
operatiocns of teaching have been identified, classified, avd analyzed, it may
‘then be possible to tell how, if at all, logic is involved in teaching.

2. Ipgical Equivalence of Instructiomel Subjects

It 1s frequently held in educational theory that subjects of instruction
do not differ in their logical demavis, or else, if they do differ, the differe
ence is incoumsequential with respect to its effect upon the development of
critical thinking abilities. Tals view is reflected ia the widely keld belief
thet methods of instruction determine the kind and »igor of intellectual habits
that the student acquires. And it 1s further held that the problem=solving
method of teaching and learning is superior to all other methods with respect
to the development of the &bility to think eritically, as well ss in other
regards. That is to say, the ability to analyze an argument avxd to detect
fallacies in reasoning, the ability to examine experimental evidence and %o
decide whether or not an empirical investigation has been properly conducted,
or the ebility o note valuations and to analyze and eriticize tleir justi.
ficotions-~that all of these can be as well taught and learmed in geometry
as in English, in history as in physics. Either the subjeets of instruction
have no bullt~in logie, or such logic &s they do embrace is the same from
subject to subject. Thus the development of critical thinking abilities
all depends, accoxiing to this view, upon whether or not the teacher uses
the method of problemesolving and deliberately takes advantage of the
opportunities to develop these abilities as they arise in the course of

1astruction.
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The 1des of logical equivalence of the subjects 1s in & sense & corollary
of the notion that Dewey®s pattern of inquiry adequately covers all reflec.ive

thinking, For the pattern of inguiry is supposed to include all the logical

operations that the establishment of knowledge in any £ield requires. Since
the pattern, on this view, is applicsble to all domaims of experience, ani to

', all problems, it follows that it applies alike to &ll subjec’bé of instruction.
0f course, it can be maintained thet the pattern as a form applies alike to all
areas of experience, but thot the detail operations within the formal model
i1tself may vary from problem to problem and fleld to‘ field. Thus the logical
operations by which an hypothesis is tested in a physics course might not be
precisely the same as those used in *Jest;ng a proposition occurring in a
history course. . It appears that Dewey held some such view, since he aid nob
congider all subjects as being logicail& equivalent. But this iﬁterpretation
of Devey's model of thinking has not been put forth in pedagogical discussion.
On the contrary, his pettern of reflective activity has been interpretéd ia
such a8 wey &8s tc reduce all subjects of instruction to the came order aad level
of logical rigor.

In a recest investigationlto find out vhether or not instruction in the
logic of certain content subjects--English, science, geometry, and socisl
studies--would fead to improvement in the ability to think critically, we made
the Cssuiption of loglical equivalence. But we were forced by the results of
our study to question this assumption. In this investligation, teachers were
found to vary widely with respect to results obteined by them, ever when they
teach the same frinciples of logical thinking under comparable circumstances.
For @Jé, two teachers, one in history and the other in physics, teaching

lave Teachinz of Critical Thimlking, by B. Othanel Smith, Kenneth B. Henderson,
et al. (T be published).
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comparabie groups of students and dzaling with the same principles of logie,
vere found to get quite different results with respect to improvement in
eritieal. thinking as measured by the ACE test of eritiesl thinking. The
results obtalned by one teacher were negative; by the other, positive.

By hypothesls a mmber of variablas may be associated with the differences
in results obtained by teachers, as these are measured by student performance
on tests. Anong these imriaebles, emotional climate end the sociometric
structure of the classroom group might be considered. But our knowledge of
tﬁe teaching situations led us to doubt that these factors were the significant
ones. Intelligence was held constaut by statistical techniques in the analysis
of the data, and is coﬁsequently rot believed to be & factor in accounting
for differences in resuits. These differences may be due to varistions in
motivation. But our acquaintance with the students and teachers led us to
question this possibility. Moreover, this factor would seem to cancel out
rartly because of the mumber of students and teachers involved in the ine
vestiééhﬁion, and parily because of the faet thel several courses used in the
project were elective-~in vhich it is supposed that studenis enroll because
of their iﬁterest in them.

The facts of that investigation ;éo:{nt %o a totally different explanation
of vhy some teachers are more successful than others in developing the cxiiical
thinking abilities of studenis. These facts point to the possibility that
differences among teachers are due eibher to the diZfering degrees of rigor -
by which they carry on procedures which call into operation the higher mental
processes, or else, to differences in logical operations tuilt into the
verious subjects of instruction, or to both of these. Among these procedures
are such typical classroom activities as defining, explaining, proving,
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Justifying, end the like. These are logileal in character, in the sense that
ve judge how well such procedures are carried on by reference to the yules of
loglc, semautics, and scientific method.

o o o o ) o

Vhen conflicting views with respect to the role of logic in teeching are
considered, and when the further fact is held in mind that we do not lmow why
some teachers succeed in developing critical thivking and others fail to 20 so,
it 1s clear that we need more intimete knocwledge of the actual operations of

teaching than we now possess. In gemeral terms, therefore, the questions we

seek to suswer by the present investigation are: First, vhat logleal patterns,
1 any, are to be found in the verbal béhav;or of teachers and students? Second,
are differences in teachers, as to the mt and direction of change in the
logical thinking of their students, related to differences in the logical
patterns these teachers employ? |

The purpose of the present phase of our research is to explore the logic
of teaching as exhibited iIn classroom discourse. More specifically, we proe
pose to break such discourse into pedagogically significaent units, and to
classify them into logical categories. In the next phase of our work, we plan
to instruct selected teechers in how to handle these logiecal structures
(assuming there are such structures in teaching), and to measure the effects
of such instruction upon classroom teaching and upon the critical thinking of
students, as measured by appropriate tests.
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CIAPTER II
SCHOOLS, TEACHERS, AND RECORDINGS

To study teaching from the standpoint of 1ts logical structure it is
necessary 40 have at one's command a full record of the didactic discourse
of the classroom. We secured such a reccrd by tape recordings of classroc:
discourse mede under &s normal conditions as possible. In this chepter, we
describe how these recordiugs vere made ard the schools in:-which they were
mede. We also imdicate the subjects and grade levels covered by the
recordings.

1. The Schools

- Because of the time &nd cost entalled in meking and transcribing tape
recordings, we vere able to record the. discourse of only seventeen clacse
roons,. representing five schools in different commnities. These schools
were selected in two ways. Two of the schools hed recently participated in
& project on the improvement of eritical thinking conducied under the auspices
of the Tllinols Cwrricwlim Progrem. Ye were &ble to enlist their assistance
in this project. The coopsration of the remaining three schools wes secured,
in eccordance with University policy, through the Office of the Coordinmator
of Fublic School and University Ariiculation. This Gffice made contact with
certain schools by letter and telephone. The letter described the project's
purpose and than went on to give specific detalls as follcus:

2:1
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Each teacher should be selected from one of the four subject fields
of English, Mathematics. Science, and Social Studies.

You would be asgked to select the %teachers on the basig of your own
Judgment of their competence as teachers. Teacher yparticipation in
this project would be voluntary. of course. Three out of the four
teachers you select shonldbe, :m;mur Judgrent, teachers of high
ability-~in othker wordz, from emong the best teachers on your staff.
The fourth teacher selected should de one of average competence in
your judgment. If you object t0 selectling an average teacher, the
fourth teacher also may be one of high ability.

Teachers wiose classes are to be taped will be giver the following
facts about the recordings:

(a)

(v)

(e)

(a)

Tre teachert's work is merely to he observed and descrited. Ho
evaluation whatsoever is to be made of any Leacher's

or of the conduct of his or her classrocom activities. This is
8 fact to ve stresscd; since some of the tcachers might werk
under taping conditions with self<conscliousness and tensions
vhich imowledge of this fact would dispel.

Qeachers, classes, and schools will rowain anonymous on the
tepes and on the verbatim transcriptions of these tapes,. being
identified therecan only by code letiers and mmbers. Only
project staff members mey listen to thege tapes. . -

Individual teachers, schools, end cooperating officisls will
be officialiy sand gratefully credited for theixr part in this
research on the Pirsl report of this project when it is pube
lighed.

To record 8 ¢lass session requires two individuals o handle
equipment and to record the ron-verbal context .f£ the proe
ceedings. The projact staff has fouwi that the prescence of
these individuals (greduate students on the project staff) has
created o discernibiz disturbance or disruption of claseroom
activity. After the first day, their presence was generally
taken for granted and the normal atmosphere of the class
reasserted ltsel?.

The letter then aske each superintendent for a different combination of good
and average teachers of the various subject areas aud grade levels.,

We sought sclicols lozated in different sorts of communities, though we
did not include commnities in which the average expenditure per pupll was

in the lower third of the schools of Illinois. The five public high schools
finally selected differed significantly in e mwber of vays.
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School A iz located in & subvrd vhich uatil recent yoavs was composed
almost exclusively of tusiness snd mrofecsioms] interests, However, the
last few yeers have seen an izncrensing wumber of working ciass people moving
into the larger and clder houses whichare being converted into multi-fumily
dwellings., Ths amchool. district inslﬁﬁee 8 fow light Zrdustries. The towm
bas about 85,000 inhabitants. Teble 2:1 shows thet this school expends more
Der pupil than 97 per cent of the public high schools of IDlinois,

School. B is located in a suburban, residentisl, repidly expanding
commnity with a middle-class population in 1957 of sbout 60,000. It Ims
& few light industries end is the wational headquariers of & large inmsuraunce
compeny. As shown in Table 2:1 below, ﬂﬁs community epent an above-averoge
emount of money per pupil: rourlnm&red sixty-six dollars per ckilld ia
average dally attevdance. This is higher than 83 per cemt of the public high
schools of Illinmois.

She district of school € includes & large Alr Force Mese which ka3
several tra. ining courses for meiantenance and plane crevs. The town's popu-
lstion is estimated at about 255,000, Armed Forces faniliss accommt for
ebout balf of the school populetion, There are w0 industries in the towa.
The school district includes some fexrm @rem. Its high school expenditure
per pupil was ebout average for the State of Illinois.

School D is located in & »ural town of 7,000. There are only one or

 two very small manufactwring plants in town. The schopl district covers
& considerable rursl area and the puplls are sbout cquauy divided between
town and country. Xus school expendi.ture ey pupil vas & little less than
averegé for the State of Illinois. ' e

School. E is in an industrial and coelenining city which has about
40,000 pecple. The school is, as in the other four cases, the only public
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high schiool in the zchool. disirict. Its expenditure per child was slightly
less than average for the State of Illinois.

Table 2:1. Average deily attendance ard expenditure

. 41 10129 _snchs
T PPaiy *7J3%aziv~e

= e =enm (mmm—”’:” [&%
- sat1y SFendance ~ufeniene

A 2812 $636.00 97
B 2004 $566.00 83
c 453 $35%.00 50
D 350 $307.00 1gmn
E 1737 $302.00 18

* The latest figures awmilable.

#* These figures are estimates and are within 5 per cent of the mectnnmnge
% mum wp, these schcols have a vide renge of commmibty backgrounds. Cue

school is in o middle-class suburb; anobher school is attended largely by

professional-class children. A third is located in an ixdustrial towm. Of

the two schools which are in rural commmities one has a lerge transieut

ropulation. Two schools were significanily better supported financiaily than

the other three: 97 and 83 percentiles against 50, 48 and 48 percentiles. In

fact, the snmual ecost per pupll in School A vas over twice as much as that of

elther School D or E.

2. Selection of Subject Areas
The question of the subjects in which to record class discussion, anmd at
vkat grade levels, was ansvered in parté by the purpose of our study end in
yart by vhat vas available to us in the schools assisting us. Since we were
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studying the logic of teaching, it was to be expected that those subjects
vhich emphasize didmctic discourse and concept achievement woild de most
eypropriate. This eriterion ruled out subjects phcingprimry emphasis

anen aem ‘-‘-A j oo | PR VR L PO, VORI W P
Upve

wig uevelophsny of skills such as those found in itying, physical
education, and the like. In addition, we vere imterested in comparing the
dogie of teaching emong the conventional content subjects such as history
and acleace. This led us to eliminate those subjects sometimes referred to
as voeational such as agriculture and home cconamics. The avallability of
subjects and teachers also restrictad our cholces. Yor exmmple, it was
necessary {n one school %o tape a physiology instesd of & biology cless. Ve
had to omit the taping of tenth grade Pnzlish altogetiier because the scheduled
teacher wished to drop cut when the procedures of recording #era deseribed.
The subject fields fipally chosen for recordings were English. mthmties,
seience, and social studies ineluding ilstory.

Since the logloal operations involved in teaching may very, either in
form or detall, from one grede to ancther, it seemed desireble to distribute
the recordings by grades as well as by subjects. We therefore decided to
recoxrd the subjects for each of the four high school grades. The only
exceptions vere eleventh and twelfth grade mathematics. These were excluded
because of the aifficulby of recording the type of symbolic operaticas
ususlly found in these courses. OGur subsequent experience with the inter-
pretation of recordings in ninth giade algebm Justified this decision. As
shown in Zab’e 2:2, seventeen different teachers were recorded. All together
we taped Zave consecubive class periods per teacher or a total of 85 class

pgesglions,
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Teble 2:2. Summary of subjects and
grade levels recorded.

h 10th 11th 12th Totals
e grade grade  grade

English 1 1l 1l 3
Mathematics 2% 1l 3
Seience 1%% 1l 2 1 5
History-

Socigl Studiegs 1 1 2 2 6
Totals 5 3 5 b 37

¥The tapes for these classes could not be used because the amount of seat work:
rendered them unintelligible,

#The tapes for this ciass were inaudible.

**%¥[ncluding a class in sociology and one in & Core Progrem.

The question of how much of & teacher's classroom discourse to record, end
whether to concentrate the recording in a brief period of time or to distribute
1t over a menth, semester, or year, is one which we considered at some lemgth.
It conld be argued that spot recordings over & semester or year would be more
representative of a teacher's work than an equal number of recordings taken
consecutively. It would appear that spot recordings would tend to cancel out
the effects of variations of content within a course and of changes in style of
teacaing from one topic to another. These are very cogent reasons. Neverthee

less, we declded to make five comsecutive recordings per teacher. For one thing,

such recordings would provide continuity in the ‘teaching of e topie over &
reriod of days. In this vay, ve would obtain the sort of comtext useful in a
logical analysis. lor another thing, consecutive recording is easier to
schedule and less dismptive of school routine. These are major considerations

vhen the cooperation of a public school is being sought. Moreover, consscutive
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recording 1s lese costly in time and money, especially vhem the schoolgesas
in the case of two with which we wrked-~are & considerable distance avay.

3o Establishing Rapport with Teachars

The teachers whose classes were to be racorded were selected, a8 we have
already indicated, by the superintendent or principal or both. Of course,
this vas not the cage for the tw> schools which hed been connected with the
previous study of instruction in cri‘i.ieal thinking. In these schools, the
teachers were. selected by the cxwricultm coordinator ia consultation with
a2 project staff member. |

The validity of a recording depends upon the confidence of the teacher
in those who meke the recording and upon his understanding of the purposes
and procedwres of the taping. Tor this reeson a reeting was arraunged with
the teachers selected in each school. The purposes and procedures of the
project vere thoroughly explained. We assured the teachers that the nroject
wag for scientific purposes only, that sll tapes were .to be treated anonymously,
and that in 1o event would the claessroom work of a teacher be evaluated. |
Furthermore, we stressed the importanvce of each tescher following his normal
wey of doing things during the recordings. We also enleavored to make elear
to the teachers, as well as to the superintendent and principal, thet no one
should volunteer if being recoxded would engender amciety or otherwise byxing
about personal discomfort while teaching. Three teachers in two different
schools decided MOt to proceed with the taping, although they had been
selected by their aduinistrators.,

To further increase the chanceés of having elassroom teaching as near
normal as poscible, we told ‘the interested teachers that we wanted no more
class preparation than they would ordinarily make, that taey should teach the
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normal content ia their accustomed menner, and in general. to do whatever they
normelly do in the c¢lassroom.
As & further step to prevent modification of regulsr classroom procedures,

o 2 macn & Lo nde ™.
A ch were unbrcken by holidays or major school eveubs. Taab
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pupils are usually ill-prepared for serious classroom work when a major athletic
event is imminent is universslly recognized. Also, we chose weeks which were
not toc near elther end of the merking period. We did this to awoid class
sessions which were merely. introductory or which contained reviewing for

nmajoyr tests.

Another precaution was to have the teachers inform their clesses during
the week preceding the recordings that the clazs was to be recorded, explaining
vhy the recordings were to be made. To further insure minimm disturbance
ve requested that the classrooms remein unsltersd physically in any wey.

Finally, when we arrived to take ihe recordings, we set up our equipment
&s gquickiy and as unobtrusively as possible. Our tapes did not have to de
changed or stopped during class time. In most classes we were seatsd before

the pupils got there.

h. Meking a Record of Background Muterial

Still another problem was to secure & record of as much as possible of
what occurs in the classroom. Tape recerdings can reproduce only the sounds
of the classroom. Bub often a facial expression, a gestu:re_ » poiunting or
n0dding is essential to understanding the speaker exactly. We had no faeilities
for meking & record of faciml expressions ami nods. However, we were able to
make & record of gestures and pointings in some cases. In addition, a record
wes wade of the physical contents and arre~ge :nt of the classroom, the size
of the class, the materials used, ete. F. .ly, we found 1t advisable . note

ERIC
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the causes of extre~verbal sounds such as footsteps and machines. All of th=se
things were noted o that we might refer to these sources while meking subse=
quent analyses of the classroom discourse.

% Tecord Lhess DOu~SUTGl GBpEcts & mEnver Ui Lhe project stall s
seatéd in the back of the room with the Mne operator. This observer
secured the hibLicgraphic data on all books used in clase, the assigmments
given, a.nd 2ll materials used by students in preparing their reports as well
as all dittoed material used 1n classroom discussion. The observer also made
a record of bibliographice 1nfomtion on pictures used in class and on all
audio-visual materials. Drawings vere made of laboratory equipment used in
experiments or demonstrations, and calculations and drewings made on the blacke
board were 8lso reproduced. Whenever possidle, the observer noted the refercnt
when anyone pointed to samething in class discussion and did nct name it, using
instead the expressions "this", "that", "these", "thosge", "they", "it", ete.
The 3eeting arrengement and the positlon of other items in the elassroan were
noted, ani so far as possible the first names of the students and their
positions in the room were listed in case future aualyses were to £ind such

- factors fo be important.

3. Meking the Recordings and Transeriptiouns

The recording equipment consisted of & tape recdzﬂér ming at 3-3/k feeb
per second with a T-inch reel of tape. Ve had a volume unit (VU") meter installed
in place of the -"recording level eye" irn order %o better control the lower
volures. A palr of headphones vas also used for a d:!ir,éét awral check of the
recording while 1t was being made. Three semi-directioncl microphones were
used; each with its own edjustable stand. A felt pad to lessen the pickup of
Jarring nolses was placed under each microphone stand. The three microphones
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fed into & microphone mixer wvhich bad individual volume controls and two
axupliﬁcation stages. This device enabled the person recording to turn on
only the microphone closest to the person speaking. This did much to imerease
the Intelliglbilily of the voice by decreasing background Noisca

It was thought before the recordings vere made thet it would be sufficient
for the purposes of anmlyeis merely to listen Lo the recordings as they were
played back. PBut it immediately became obvious that an adequate ccuprebension
of the logical siructure of the discussion could not be: secured this wey.
Further, 1%t was found that discussion of the details of the taped discourse
was nearly impossible when only the tape itself end the observer's records
vere avellable for reference. ind, in asddition, it wvas fourd that compre-
hending the voices and whet they were saying through & rether steady veil of
noise caused by such things as chalk hitting the blackboard, persons walking,
and the normal movement and whisperings of students was not gschieved except
through a great deal of concentration. This mede it very difficult to think
constructively about what was being said.

It thus was necessary to Lramseribe the tepes onto peper. Our technique
wag ‘0 listen and listen =gain, and to copy down accurately what we heard.
Some words and phrases would be unintelligible to the transceriber. In such
cases, he or she would try to meke & guess at what was beilng said and would

put the guess in brackets.
The transeriber's rough draft was gone over by a staff member who was

actually present in the classroom at the time the recording was made. This
individual audited the tape recordings, checking for &ccuracy and omlssions,
aud tryiug to improve on or confiym the transcriber's guess In cases of
borderline intellligibility. He also supplied the referents, whenever possible,
Zor expressions referring to the blackboard, to demonstration meterials, &nd
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the like, and relferred the reader to the app;apriate placa in the observer's
records vhere diagrams, charts, ete., were reproduced. Ia cases where the
student or teacher quoted anything, the eudltor would check the source end
get the exact page mmber for the Yenefit of the analyzt who might later need
these things.

The completed trauseriptions were put on ditto stencils. Avonymity was
maintained with a coding system.

A mmber of conventions had %o be devised for writing down the voices
and sounds on the tapes. Daghes were used iustead of comsas vherever the
speaker's pause or Lesitation or voice tone did not ,éontom o the punctuated
form. The length of longer pauses was indicsted in brackets. Vhere intonations
or gestures carried the meaning, this was elso indicated in brackets. Voice
stress was indicated by underlining. If there was doubt about what the word
or words were, they would be put in btrackets and prefaced with 8 question mervk,
e.g. "[? cerebellum]”.

The flow of discussion was divided on Che page into utterances which
were typed as puragraphs and numbered for convenient reference. (By an
utterance we mean the record of the verbel behavior of one individual, =t
one point or another, in a verbal exchange with one or more individuals.)

By breaking up the pages of transcripis in this wey we facilitate cur later
anclysez. The teachers® utterances were lebeled with "I". Wherever possible
the pupils® utterances wore identified by first nomes; otherwise the symbols
B {boy) and € {girl) were used.
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CHAPTER ITT
P03 GUIT 07 CLAUSROGH DISCOTRSE

It seemed fairly cleesr to us that far the maposes of our project some
kind of unit would have to be developed to serve as a means of breaking up
and analyzing the mass and variety of verbzl behavior contained in the transcripi?s
of the discourse in classroom sessions,

In:this chapter we shall first discuss Briefly the requirements for such
a unit, We shall then consider the basic pai;terns of the two standard forms
of the unit we finally developed: the episode and the monologue ,1 The episode
is a mlti-spsaker unit; it consists in the one or several exchanges which
comprise a completed verbal transaction between two or more speakers, The
monologue, a single-spesker unit, marics the "solo performance" of an individual

addressing the group,

1, The Kind of Unit Needed
For the purposes of our project, the unit of classroom discourse would
have to be somet}iing more than a means merely of chopping up a mass of data=esay
a twenty-page transeript of a forty-mimite eless sessione=into small bits,
Such a unit would have to satisfy a mumber of requirements: it must have a

low inference level, be logically analyzable, neutral with respect to subject

1For a more extensive treatment of this aspect of the work ses M, J, Aschner,
The Anslysis of Olassroom Discourse: A Method and Its Uses (Unpublished
doctorsl study, University of Illinois, 1959), Chapter 1IT.
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matter content, and fairly reliable, These requirements may be stated morc
fully as follows,

First of all, in order to ensure a8 low inference level, the unit had
to be a simple behavioral one
observable behavior, behavior that can be described in simple, concrebe terms;
it must focus clearly upon what teachers and students do and say in their
sessions of instruction, recitation, and discussion,

Secondly, these items of behavior must be analyzable in terms both of
the logical aspects of teaching operations, and of the thinking reflected
in the classroom performances of the students. In other words, the unit must
enable us to examine those particular behaviors which it would be most relevant
to analyze in our study of the logical dimensions of teaching,

Neutrality was still another requirement placed upon our unit of analysis,
By & neutral unit is meant one that would take on the same general shape or
"form" regardless of its "content", A unit marked out in a g';éometry class
transeript should resemble a3 unit found in an English transeript. Episodes
oceurring in science class sessions should be ne different in basic forr from
episodes in social 'studies class sessions. This generality of form is precisely
the way in which a unit of classroom discourse must be neutral; for it thus
provides the common basis, continucus from class-to-glass, subject field to
subject field, upon whieh comparisons can be made., Such 3 unit is capable
of examination from any humber of standpoints, and it is thus classifiable,
as a unit, into any variety of categories., Upon this basis, conparative,
quantitative and qualitative analyses can be made,

A final requirement set for our unit was that of reliability, That is,
it had to be a kind of unit which; ideally, would permit any anslyst trained
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to use our instrument to identify the same units in a given set of data that
any other analyst, equally trained and using our instrument, would find

independently in the same set of data., How well our unit meets this requirement

will be reportad in the following chapter,

2, The Unit of Discourse

This section contains a description of two basic forms of the unit: the
episode and the monologue. /in episode, it will be recalled, is defined as
the one or several exchanges which comprise a completed verbal transaction
between twe or more speakers. The monologue, on the other hard, consists in
the "solo" performance of a speaker addressing the group., Two basic patterns—-
and 3 mixture of these-«are distinguished and examples of each of these are
given,

Fpisodic discourse. In its normal course, a discussion in progress

exhibits a characteristic movement., We often hear it deseribed in mekaphor
as "ebb and flow", "gﬁe and take", %talking back and forth", ete, Even if
we cannot understand the language being spoken, we ean note this almost
rhythmic cadence of speech and silencee-or rise, forward surge, and subsidence,
Over and over again, certa:{n regular sequences of verbal interplay occur,
fzlling into endlessly repeated patterns of action and responding action.

We can sense a forward surge in the flow of talk, propelled by the familiar
rising tones of a question or declaration. A spate of responding talk is

thus launched, runs on, then tapers off, We can hear the ebb and drop in
voice tones that presage a panse, %e can note the familisr sound and gestures
that seem to stem the flow of discussion with « fingl comment, or with the

conventional nod of ackmowledgment., Sometimes a brief silence intervenes,

P it s
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but just as often, another voice rises in further question or assertion; and
again a stream of talk flows among the speakers, until once more it subsides
or is cut of £ by the vord or gesture that signals a closing, In this repeated
rising surge, flow and momentary drop in the tides of comversation, episodes
are formed, one following upon ancther,

The boundaries between episodes, in the series constituting a discussion,
are traced in part by noting a number of conventionalized forms of speech
and gesture which typify group verbal behavior. Certain standard forms of
utterance are used, for exawples; to enjoin or invite iwmediate reply; other
forms are conventionally understood to forestall or prohibit immediste respounse,
A direct questiony addressed either to a given person or to the group at
large, conventionally demands some kind of respording action on the part of
the individual or group addressed, A rhetorical question, on the other hand,
is commonly understood to be uttersd for its dramatic or rhetorical effect,
€.2e during a monologue; although some do serve to trigger off discussion,
reply is neither expected nor invited, When a reply is made to a direct
question, it is also a convention that the reply itself be acknowledged in
some way, at least by word or gesture if not by further responding commentary
or questioning, These and other standardized and conventional forms of verbal
behavicr fall together into definite patterns in the course of a discussion,

We have encountered two basic patterns of verbal exchange in classroom
discourse. The first basic pattern of exchange is called the r-.:procating
pattern. ‘lere there is alternation between two speakers, of ~. Jal sally
ard response, of the regular back and forth movement so apt’ ;' described as

reciprocating action, The other basic pattern, called the coordinate pattern,

is ome in which each successive speaker responds moxre or less directly to
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f the entry rather than to the remarks of the immediately preceding speaker;
hence each remark following the entry is coordinate with all the others,
with respect to that entry and to the remark closing the episode.
The following series of three episodes, reproduced from ore of our classroom

transcripts, illustrates the reciprocsting patternoa (In this excerpt, a

broker: line underscores in each episode the remark which serves %o launch
| :‘"’ the verbal transaction embodied in the episode. e call remarks which function
in this woy 2ntries. Paired diagonal lines have heen placed as indicators
for the breaking points between episodes,)

Teacher: Now who--do you know who was the first person who=~uh~w
discovered the Hawaiian lsionds? Stave?

Steve: Was it Captain Ceoit?

Teacher:  That?s right.// Do you know about what time it was, Steve?

Stevs: Uh-=sixteen seventy--something?
Teacher: No, it's not that early. Come down about a hundred years,
Steve: 17707

Teacher: Yes, It was 1778, actually during the time of our American
Revolution,// And do you know what he called the 3slands?
They weren't Hawaii at the time, Anybcdy know? Oh, I think
ghis is an easy name to remember~--especially around vicon,
teve?

3 Steve: Cook Islands?
Teacher: No. They weren't Cook Islands, {loud laughter from eclass]

That's a good guess, but that doesn*t happen to be it., The
Sandwich Islands,

L
. 0, >, i 2t LT
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Steve: Oh, [more laughter]

Teacher: Do you eat sandwiches at noon, t00?// Uneeinc«this particular
- period, the United Ctates wasn't toc interested, Of course

e 2T3ken from a United States History class, grade 11, Transcript Ce2) #1,
3 pp. 1-2,
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we were concerned with galidng ouwr freedom fromweyhe=England
at that particular time, but soon after thabeeeesc, obe.

In her seecond ubterance above, the tezcher confirms Stevets reply to
her original question and ther procesds to ask him o new question, Her confirming
"Thatls right" closes the first episode; ter new question is the entry which
opens e second episode, This series elnses with the teacherts humorous
play on wordsy, after which she launches into a leeture<type monologue,

It should be noted that the same two speakers carried on the three
transactions illustrated above, Episodes are determined not by shifts in
speakers tut by shifts in what the speakers are talkking about ard by the
speech forms and patterns of their dealings with the polnt under diseussion,
In the first episocde, the point of concern waz the identity of the discoverer
of the Hawaiian Islands, The seecound episode focused upon a different péint:
the date of the discovery, Uhen this question was settled, the teacher and
Steve moved on, in the third episode, to the point concerning the name first
giver the Hawailan Islands, In each case, their _dealings with the curreant
point went through a threeephase pattern: The point was raised in a question
(opening phase); a reply was ventured and jﬁdged (sustaining phase); the '
exchanges were then sither sustained further or dropped by the teacher!s
conventional affirming (closing) remark, Episodes very in many vways from
tne simple archetypa illustrated in the first of the three episodes above,
Nevertheless, each epiéode gbands as a diserete unit, as a completed verbsl
transaction,

Below is a typical example of an erisode. corresponding to the coordinate

pattern, ThLe polnt undsr discussion in thic instance concerns the question
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of a novelist's use of his story as a medium for propaganda e3

Teachexr: eeo// A1 right, now, as Carol pointed out,, Alan Paton is
pleading for the alternative solutione~That of brotherly
iove or peaceful co-existence between the races, Now, what,
do you think of a rovelist who tries to preach i lesson or
Lo=~he-promote his point of view through the nedium of

Ffietion?
[Pause, one second] You think of that, [pause, two seconds]
Mary?

Mary: I was just going to say that I think it'%s the type of the

novel, I mean it's the way that it is presented that moves
us, He could present it in different ways if he wanted to,
Not necessarily the [garbled two seconds] the novel oresithee
uh~-oh, something that teaches you a moral ‘lesson,

Teacher: All right, just as we discussed, it's a short story, Some
stordes do have & moral lesson to preach and then they
become parables rather than just generalized short stories,
And others simply are entertaining., Danny?

Danny s lellesyh~=I think that more people would be interested in
the fiction form of the novel thaneeyhe-in Jjust a pamphlet,
giving specific reasons why the two races should live
together in brotherhood, I think 1t would attract more
attention and be more interesting,

Judy: Well, since 1t's-lhen people read it, it's more parallel
to everyday life, Uheeyou might.be able to understand it
a lot better in a nowel and so on, Otherwise you just see
these facts and you wouldn’$ assoc.ate yourself and how you
would feel and react to it, -

Teachers A1l right, //Well,--now, the chief function of any kind of
fiction is to entertain, isn't it? _
Uh,~=do you feel that in tais book, Cry the Beloved Country,
the aithor is actually entertaifing you? Barbara?

The entry which triggers off the episods reproduced shove 1s the teacher's
entry questions "Now; what do yo think of a novelist,,,.ete," Mary responds
and the teacher acknowledges, "All right", adding a supplementary comment.
Then Danny and Judy each respond to the point, one after the other, The

3From en English class, grade 11, transeript B-15 #1, p. 2,

a MARAY e St r———— . T~ Sy — e e e o s ot
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teacher acknowledges their remarks without comment, proceeding then with a

more or less rhetorical device to preface the nert entry: her question about

whether Alan Paton's novel entertains its readers,

A third, fairly common episodis form is shaped by 2 mixing of the

reciprocating end coordinate patterns, That is, both the coordinate and

reciprocating patterns of verbal interplay occur within the same episocde,

Below is an example of a mixedepattern episode, The example is taken from

the same Bnglish class we have obsarved earlor, Discussion s now conscrned

with some of the central characters in Alan Patont's Cry, the Beloved Country,

The teacher is referring below to one of them, John Kumalo, an ardent proponent

’
of black supremacy in Africa, as she says:t

Teacher:

Marys
Teacher:
Maxye
Teacher:

Bill:

Teacher:

Lydia:

What is his particular talent that is being used in this
organization? Mary? - '

His lion's voice?

His lion's voice? Was that 1t?
Wellwehe had a real booming voice,
Uh-~Bill? {acknowledgeSa hand raised ]

He had his--l was [garbled 2 seconds] I was thinking 2t:out
when they==you know~eget them sll shook up or something like
that and then they--[a boy breaks in: "Oh! I'm all shook
up?® laughter from class] You know what I mean, welle<you
know like-wwell, I don't know how you explain to gw=

I know what you mean, tut I ean't say it,

He had the power to agitateesto get people=-to kind ofe-~he
appealed mostly to their emotions and he'd get them so far,
then he'd just sort of--just some way--decide to-~that theytre
hungry and some people would say [gartled 2-3 seconds} for
focd and he [one word lost] more and more amd he got-eputting
into propositions the [inaudible 3.l seconds] natural way
fzarble 2 seconds] keep them fiom doing it,

UFrom transeript BelS #1, pp. 10-1i.
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Teacher: Uh~~at one point, isn't his voice called "Jld Grundagefe~
isn't that one cf the descriptions that Paton uses? Ard
nis particular talent of leadership of the group that hels
working with~euhe«is t0 oe g ~euhesirpassioned spesker-eyou
can just picture him on a street corner getting everybody
all riled upg/VUh~ -0 else belonged to this leadership om
the side u:. DiLack aup.&cumul, 07 Tathes ui‘i the side thabew

o 2

uhe~eif it were to win, were 1o }ggg_gglplack supremacy ?
Tcalls on boy

This mixed episcde moves through several reciprocating exchanges beiween Mary
and the teacher, Then Bill and ILydia join in, each rssponding to the entry
rather than to what Mary said, Hence Billfs and Judyts remarks coordinate
with Mary’s with respect to the entry, The tezcher closes off thait point in
the discussion with some elaborative corments and then lannches a new episcds
with the entry question: "Who else belongedss..etce?"

It should be noted, incidentally, that epicodes are not always brought
through a final or closing phase, as are those presented here to illustwate
typical episode form, Quite regularly one episode will be terminated without
any explieitly closing corment or nod of assenty instead, the transaction
is closed off tacitly by the advent of a new entry, that is, of a remark
advancing some new point, which, in its own turny; touches off a spate of
responding talk, There is nothing out of the c¢rdinary about a discussion
which proceeds through such a series of "truncated” episoder They are
merely one of the everyday phenomena of group verbal activity,

When these patterns of exchange bresk down--fail to teke coheremt form
on the veabzl recorde-and when no single speaker is doing all the talkinge.it
is likely that the discussion itself has become disorganized and confused,
This happens oceasionally, and is worth noting. An example of a ¢lass discussior
gone temporarily off the track appears below, This is another junior class

in United States History, orgenized on a student-chairman basis. The teschezr




speaks nominally from the sidelines, Judy is chairing the day's proceedings.,
Just before this episocde, the teacher, who moves in and cut of the discussion
at will, has closed off an episode by referring to Daniel Wsbster's famous

pleas for a firm Union in the “ebster-Hayne debate over whether an individual
state could millify an act of Congress or secede from the Union, The teacher

then raises a new point with an entry question:s

Teacher: It was one thst you, as a schoolboy in the 1800's, would
have memorized word for word, and probably gotten up and
declaimed it: "Our nation indivisible" and so forth and
so on.//Well, how did mITification fit into that?

Judy: I*m still confused,

Les:t Yes! I am, toof

Teachers What about Marcia, there?

Jack: Wasn't it one of the Southern states agsin?

Teacher:  Well, why don't we turn back to Marcia, here? She knows,
[Laughter]

Mareia: I don*t howechOies

Toeachers Yes! {laughter]

Marcia: No! Jackson and Calhoun dissgreed completely on this--and
I don't know how it comes thenwes

Teachers You were talking about a speech there nen you were telling
us about it first, Remember?

Marcias Yes.

Teacher: Somebody threatened nullification or something like that,
Uo you recall that you brought thate-[rest of question blotted
out by voices in background]

Marciat The debate from~-{garble]

YGBQ

Tezshers
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Marcia: South Carolins and Connecticute=uh-~the senstors from South
Carolina~=nhe<threatened to leave the Union,

Tescher: If what?

Marcias What?

Teacner: iT what happened?

Marcias I don't know., %hat do you mean, what happened--during the
debste?

And so the confusion continues; Les, Jack, and Judy each break in with scattered
comrents, quite oblique to the point. Finally, after sbout three mecre minutes
of chaos, the class settles down to orderly discussion, By tracing the patterns
of exchange through this passage, the analyst is able to focus more sharply
upon the progress (or lack of it) made in d~aling with the original point

raised by the teacher, Other forms of scattered discussion occur in which
everybody talks at once and no one secems quite clearly to be speaking either

to the point or to any other speaker,

Monolugg_g discourse., The second form in which our units of classroom

di.scourse may be identified on the transeripts embodies the alternate bssic
element of group verbal behavior: the "™solo performance® of a speaker addressing
the group. For an example of how monologue discourse typically occurs during
class sessions, let us return to the U, S, history clasz that we observed in
a discussion of the Hawailan Islands, The teacher has been talking with Steve,
.t will be recalled, She tarns from their play on words, signals (by the
ubiquitous "Uhe=") that she intends o continmue speaking, and launches into
the 1ollowing monologue:6

Teacher: Do you est sandwiches at noon, t00?//0h--iz this particular

pericd, the United States wasn't too interested, Of course
we were concerned with gaining our freedom from--uh--England

6Tranacript C-21 #1, p. 2,
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at that parti ilar time, but soon after that we began to
send people out arcund the world to trade and, of course,
to stop al one ofe-many of them would stop at the Hewaiian
Islands, The first people who went out there to settle,
however, were not traders, Do you know whut their interest
was? Do you remember what their interest was? They went

in 1829 the vory ?'hu:i- Amaricans in the 1Slaﬂds=="k" satilad

in the 1slandso Thﬂy were missicnsrizs, and they were going
out to try and christianize thee-heathens, ‘men--uh--people,
who were interested ine-uhestrade and farming in particular,
went intc ihe islands, and their concern, of course, was the
raising of sugar cane,

Ard that brings us down into the period of history that
we have been discussing more recently--whene-uh--they were
trying to make treasties which would make it possible for them
to trade with the United States-eparticularly to get rid of
their sugar in the United States. And the first trade treaty
was made in the 1870's, 1t was a reciprocal trade tresty
in which one particula> product from Hawaii wss o be admitted
to the United States free, Uh~~the product was, of course,
the ore which they had in greatest quantity at that time~e
sugar, In 1880, they renewed that treaty, and the United
States got the rzght to use a particular coaling base-=uh--
coaling station there.//Now, do you have any idea which base
we acquired in the 1880%s--the use of which base? One that
you should recognize, A very prominent part in the American
defense system today, Tony? ,

Tony: Pearl Harbor?

Teachers Pearl Harbor. That!s idight, And-—uh--we have had a base there
at Pearl Harbor, then, since 1880.//Now, how did the United
States first become aware of the problem 0f.00? ete,

The excerpt above stands as almost a classic example of a teacher®s
monologue discourse-=in this case the didaetic exposition of subject matter
content, It is also ouite typical of the way in which many teachers move
from discnssign to "lecture" and back to discussion again, Note how the
word "Nou" serves to signal the advent of something new, as tais teacher
shifts from lecture back to dis.ussion with the entry question: "Now, do

ycu have any ides which base...etc.” And agein, after her brief exchange

with Tony, her "Now" signals a forward shift--this time into a new episode,
with the antry qu:stion: "Now, how did the United States first....ete."
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(By some kind of tacit convention, "Now" s Yypically voiced in rising
tone and volume, has become a standard alerting device, serving to signal
listeners that a shift of some sort is at hand. Teachers and public speakers
use "Now" regularly, and in two ways: ¢o shift, as above, from lecture to
discussion, and, in the case of extendsd monologue discourse, to signal the
approach of some mew turn in the topical content of the speech, This little
word "now" thus serves the analyst as one of the recurrent verbal cues he
may use in identifying breaking points between eplsodes, and between monciogue
units and the episodes adjacent to them on a transeript.)

Monologue discourse does not reveal any great regularity of pattemor
phase-like gualities; as in the case of episodic interplay, However, expository
monologues in progress often exhiﬁit a kind of paragraph-to-paragraph movement,
This is seen in the teacher®s monologue above-=indicated by an indente-as she
shifts from the topic of early setilers of the Hawaiian Islands to that of
trade treaties between the Hawaiian Islands ard the United States. 4 soio
speaker seems typically to move from point to point in his exposition, raising
it, elaborating at some length, land then proceeding to some further point,

It is useful in the analysis of classroom discourse to take note of these
paragraph-like passages in a didactic monologue for the relation their contents
may have to prior and subsequent class di.squssion.

Monologue discourse stands in sharp comtrast to that carried on in the
backeand-forth interplay of discussion or conversation, It is normally easy
to distinguish a "solo performance" from that of the individual speaking--even
at great length~-in reply to a question asked him, This is so becsuse both
the occasion and the conduct of monologue Qiacourse are more strictly and more
explicitly delimited by convention than is the case with episodic discourse,
Convention decrees not only how the individual shall spesk: he addresses his
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words to the group at large and not to any one of few memtr-s of the group:
it rules for the group as well: its members sre an sudienco--silerd listeners,

It is conventionally understood that conversational exchange with the appointed

spesker is neither expacted nor invited, T

Ulie courtesy

(4]
I F]
:
)]
oy
L]
<
<
&
ot
L o

of request and permission to spesk, is normally perceived as an interruption,
an intrusion, A monologue performance, like that carried on in an episode, |
is thus shaped by convention to stand a= é discrete whole, a completed verbal
transaction--in this case one undertaken between a speaker and a group, It

1s a trensaction in the sense that spesker and audience are come together

for a common purpess, that the group shall attend to what he says,
Certain types of monologue activity sre characteristic of classroom discourse,
The most cormon of these, of course, is the didactic or expository discourse
of the teacher, However, in his role a3 leader and arbiter of class proceedings,
the teacher also delivers, upon occasion, announcements, assigmments, dictation
materisl, aﬁd sbmet.ines admonishments and moral preachments, Student monologues
generally consist in such things as the presentation of assigned reports,
recitations of memorized material, oral reading from text or blackboards, and
s0 on,
Although there is varistion among the classes taped on this project,
monologues occur mach less frequently than do episodes, This is to be expected,
since monologue performances are quite normally reserved for special purposes

and special occasions in group discussion proceedings,
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CHAPTER IV
A SET OF CRITERIA FOR IDEWITFYING UNITS OF CLASSROOM DISCOURSE

The set of eriteris used on ithils projeet for breaking classrotm trangeripts
down into wnits of discourse will noW be presenicd and diseusse&.l It conglsts,
a8 ve have sald, in a set of descriptive statements sbout verbal behaviors
that can be observed during class sessicns. The types of verbal sction
desceribed are those which typieally initiste, sustain, and closs off the
sequences regulerly observeble in the classrocn. These vnits caprise the
episodes and monologues deseribed and illusirsied in the precedime: shanter,

In order to sustain comtimuity with the materisl in the previous chapter,
vwe ghell begin this chapter with the criteris themselves. Then ve shell glve
an sccount of the various avenues of gpproach we explored before arriving ab
the present set of eriteria. Finally, we ehall deseribe the proceduzes
followed in the testing of the criteria for reliability, elosing this chapier

with a report ar the resulis of these reliability tests.

1. The Formm of the Present Set of Criterie
Without further discussion, we present here the set of deseriptive criteria
viilch ve develcped for use in marking classroom transcripts off into series
| of undis.

lE‘or moxe extended dlscussion of this part of the wori see M. J. Aschner,
The Analysis of Classroom Discourse: A Method and Tis Uses (unmpublished
doctoral study, University of iliinois, 1959), Chopter V.

bl
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Anglysys of Classroom Discowrse
Clzesroom discourse mey be enalyzed iznto tvo kinds of units: episodes
and monolognes.
A. Discourse: All of the verbal behovior cccurring durdng e class perlod.
B. Uttersnce: Toe complete yecord of the verbal behevior of ome individusl
&t one point or enother within an eplsode. Exclsmations such

as "men" by the teacher, where concurrent with the student's
verbal behavior, do not count =28 utterances.

C. An episode is a wnit of discourse involving a verbal exchange betueen

at least two Individuals. It pasaes typlcally through three phascs:

sa) an initial or cpening phese, (b) a sustained or coutinuing phese, =ad
¢) a terminal or closinmg phase.

el The inttisl or opening phase of an episode alweys conitains a remerk
ox set of remariks {assertions, guestions, annowneementz, ete.) vhich
iz ecalled an entry.

e:1ll Hemarks of other types may occur within the opening phase.
Thege may function as intraductory or prefatory to the entry.

e:2 The contiming phase of an episode contains remsxks "launched”
direetly by the entry, or indirectly, by one or more remarks
wbich were directly launched by the entry.

e:3 The temminal or closing phase of an episode may contain remarks
designed either to supplement preceding remarks or 4o cut off
the fiow of discussion. In the absence of closing remarks, the
terminus of an episode 18 marked only by the advent of verbal

moves characieristic of the opening phazs of & new episode.

D. A monolcgue iz an extended unit of discourse spoken by en individual
and which does not exhibit episcdic form. In addition, the momologue
differs Lrom episodes in that no other spesker is involved in any sort
of verbel exchange, except by intrusion or interruptiom.

Criteria for Identifying Episodes and Monologues
1. An entry consists of & remark or set of remarks {questions, assertions,
ete.), sigralizing that 4t will be followed by discussion, and setting
the dixection of that discussica.

1.1 The entry leunches or advances the discuzsion in s new direction.
An gdvance of discussion in a new direction is marked by:

1.11 A compliete chenge in the topic or subjeet of discussion.
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1.12 The introduction of a new aspect or part of a tople, subject,
or argument of which ene part was treated in & prior episode.
This new aspect may have been mentioned in the initial or

opening phese of a prior episode, but not te specifically
taken up or developed in that episocde.

1.121 Calling for further instances or cases of the tople
oy subject under discussica, except for simple emumeraticm
of instonces, shall count 22 an eantry.

1.13 Returning to a point discussed in a prior episcde and sub- £
sequently dropped, but to vhich the gpesker now enllsts
or enjoine further discussion, shall count as sn entzy. .

1.2 £ a speaker edvances a claim or raises s uestion or lissue not
being considered, and if he does so by invitation, cmsent, or b
simply on his own rather than on demand, his remark shall count ¥
&3 en entry.

1.3 If an entry stetement is vepeated after one or more episodes have
intervened sinee the entry was first introdueced, it ghall count
a8 sn entry if it satisfies all cother regquirements for an entry.

1.4 A remark or set of remarks is said to be an sbortive entry if it
fails to elicit response even though it mey satisfy ell other
extry reguirements. ‘

1.5 An entry does not engage the preceding spesker in ciarifying or
coatinuing what he just said. But it may be addressed to the .
preceding spesker, elther directly or by impiication.

1.6 An entry is not s shetement that has heen reqired, enjoined, or

sought for by the preceding speaker.

2. The continuing phase of en episole is muade up of remerks which are:
(a) either replies or responses to guestions; (b) eclaims, coments,
or opinions; {c) guestions which sustain the entry or point under
discussion; snd (d) senomalous qiestions.

2.1 A reply is a verbal move (remark) mede in answer to a question that
vwas eddressed to the individvzl giving the answer.

2.2 A response is a verbel move (rewark) made in answer to & guestion .
thet ves addressed at lerge rather than to a particular individual.

2.3 Claims, coments, or opinlons addvessed to -the point under discussion
in the episode are neither replies nor vespouses. They serve ©o
sustain the flow of discussion.

2.4 Questions serve to sustain the contimiing phese of sn episode if
they either direct atiention %5 a prior question, or 1f they take
up the point of e prior remark.
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2.43
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Questices which @irsci attention back to a prior quesiion
in the episode:

2.12% Replication: fThese guestions repeat the entry question,
or zmy other guecstion, Ia the same werds. They ususliy
occur when the First rendcring of a qQuesvion was not
heard oy attended to.

2.512 Rephrusing: These suestions repess: the point of the
eniyy @estion, or of zay other guestion, but in scuewhat
different woxds. These questicns usuelly occur vhen a
question wes not understond or vhen the answer to the
original question wes unsatisfectory.

2.413 Resheping: These questicns go boyond rephrasing
in thet the content of the origiral question is
somewhet altered. This alteration returzs attention
to the intent; {purport) of the original question
by poinking cut an emphasis implied in the originel
formilation but which apparently needed explicit rendering.

Questions vhich develop or elaborate the point of a prior
guestion or statexent by:

2.k21 Asking for amplification, clarification, | information,
evidence, or justification of what 2 speaker hes said.

2.422 Asking or calling for personal cpiniom, preferences,
or judgmeats direetly concerning the point being
considered. Such reguests may be addvessed either
te sn individual or to the group at large.

Ancamlove puestions:

2.431 Fhetorical: Theoe are assertions In question form.
They are usually mede to invite agreement, to give
information, or to elicit suppiementary eomments.

2.k32 Designative: These are guestions which have nothing
to do with the content of discussion but rather with
the designatlc: of who should or msy spesk. An
individusl wey be designated, or the question may
eddressed at large. :

2.433 Come-back signal: This is a question or a statement
which has nothing to do with the content of discussion.
It is used as a signal to the preceding spesker that
his last remark was unintelligible, insudible, or
otherwise in need of restatement.

2.43% Review: These aye questions which are asked to refresh
one's memory about what was said earlier in the episode
or even in a preceding episode.
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3. An episode may pass through an overtly terminal phzse or be closed off

by the abrupt change of topic or subject which sigpals the opening of
& new episcde,

3.1 Thae overtly closing phase of an episcde inecludes rewarks which
gerve expressly to eut off the flow of discussion. This cutting
off may be effected by the repetition of the last statement of the

continuing phsse, or by such expression as "All righv", "0.K.",
ete,

3.2 The close of an episode is often marked by the occurrence of
supplementary or elasboraste comnments which serve to punctuate
the current fiow of discussion.

3.3 In the sbsexce of vemerks expressly cutting off discussion or
of supplementary comment_  he episode is tsken as terminsted by
the occurrence of remarks which signml the opening of a new episode.

h. A monologue, &s a Feature of classroom discourse, stends es a unit.

%.1 It 15 werked by the introduction of one or more new toples or
subjeets, or of one or more new aspects of & topic or sublect
previously mentioned or discussed.

4.2 The treatment of the materials introduced in monologue discourse
is carried on entirely by e single spesker, and sustained by

him without verbal exchange with otherspeskers, except in the
event of intrusions oxr interruptioms.

4.3 4s a wait of discourse, a zonologue satisfics neither the eriteria
of being supplementary in the elosing phasze of an cpisode, nor of

being prefatory in the opening phase; nor can it be counted as a
feature of the continuing phase of an episode.

H
It 1is doubtful vhether the instyument in the form reproducedabove. would

seam useful to anymie lscking the conceptusl and techniecal background which it
presupposes on the part of the apalyst. .However, it should be kept in mind
that this form is one’ thet wes designed for use by a group of snalysts who
wexre alreedy familiar with our conception of verbsl behavior and alresdy
experienced in the study of classrcom transeripts. By the time we arrived
at the present set of criterls, for those who toak part in its development,
& comuon conceptusl and procedural fyame of reference hed been attained.
However, we felt that it was necessery to present here the set of eriteris
in the sectual form in which it was teshad and put to use.
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Scme features of the instrument in iis present form should be noted.
It beging with & brief list of definitions. Then it presents four groups
of eriteria. Each group is numbered, and each eriterion has its own number
within & group. A2l criteria of the number 1 group concern the identification
of entry moves in episodes. Criteria in groups 2 and 3 cover the kind of
remerks found in the susteining end terminating phases of episodes. The
fourth group of criteria is used to identify monologues.

In marking off a tramscripi, the amalyst tags esch utterance with one
or more numbers from the set of eriteriz. This number represents his Judgment
concerning the identity of the particular remark or remarks made in the
utterance. WYe have made it 2 matter of standard procedure, in the early
epplications of the instrument, alweys to affix the eriterion numbers to the
utterances of any transeript. This practice not only facilitated testing,
since disegreements i judgment were thus quickly located; it slso provided
each analyst with some means {0 measure and meintain self-consistency in
his own judgments.

It should be noted that wve do not consider the present form of the
instrument as final. Its formulation is still relatively erude at eertain
points, and could readily he refined and more suceinetly worded. It is also
likely thet additions and revisions may be made in the eontinued epplication

of the criteria to transeribed discussions. However, it is not likely that
any set of eriteris could be developed which would sceount for any and every

item of verbal behavior that may oceur in discussion. For languege is as

infinitely varied in its forms as the human activity of which it is & part.

2. The Development of the Present Set of Criteria
As might be expeeted, we were obliged to explore more than one line of
approach before we arrived at the point of view leading to the construction
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of the present set of criteria. However, es we progressed from stage to stage:
in our thinking sbout how to levelop a useful and relisble unit of classzoom
discourse, many of the insights and ideas which ve rejected for one reason
or another were not discardad but set aside for later use. Among these was
the notion of the "sketch”, which we shall deseribe in a later section.

As we took up the task of developing a unit of discourse, one of the
first questions we consldered was: Imto whet kinds of categories shall \ve
eventuaily went to classlfy the different kinds of thiangs that go on in
discussion? Two general e: gories were suggfested, one "cognitive", the
other "noa-cognitive". Within the so-called cognitive category we would
classify sueh "loéice.’.‘.ly structured" activities as: stating hypotheses,
defining terms, evaluating, giving evidence, justifying e claim or en
opinion, examining evidence, exemining arguments, ete. In the "non-cognitive"
category we might classify such activities as: giving directions, praising
or reproving, routine =lass business sctivities (teking a.ttenda.nce, dictating
assigmuents, ete.), Jokes and irreievent snecdotes, and the 1like.

After extended exploration of these and similar notions, we decided to
set aside the "non-cognitive" guestior for the moment, and to see what results
would ecme from attempting to elessify the "cognitive" activities of a class
discussion according to the following categories: Explanation, Tarm-Referent
(defining), Progf, Justirication (velustion), Maneuvering {tescher strategy),
and others. "Others" wes the place for everything that failed to fali into
the first five calegories on the list. Each member of the group then made
an independent enalysis of the same transcript, maxking his owvn copy with
the symbols E, TR, Pr, Val, Men, and O. The results wexe chaotie; ¢ zreement
between mcve than two or three of the six anmalysts over the eategory of a

giver utbterance appesred to be more e .metter ~f coineidence than of eny ccrmon
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besis of ,udgment. And yet by this tiume we were becoming more clearly avere
that our problem was one of achieving relisbility in independent judgments;
i.e., of developing some set of criteria, and a procedure for applying them,
by which an individual could analyze & class discussion, doing s0 in such &
wey that another person, using the same criteria and the same ; crdure, would
come up with the same resulis.

From this experience we learned many things. We leammed first that one
must be “purely deseriptive” in classifying discussion activities. Thus
we shed the stubborn preconception that an instancs of verbal behavior can
be classified in terms of the logical noms by which it is evaluated as logically
sound, truthful, accurate, camplete, ete. OFf course, definitions, proofs,
and explenations can be analyz>3 for thelr logical structure, and appraised for
their logical soundness. But it seemed inappropriate for our purposes to
impose these formal conceptiusl schemata outright upor the actual activities
people carry on when they expiain thinge, define terms, atterpt to prove -
something. What does a person do when he explains? When did he begin, when
did he stop, what did he do in tl}e middle? These are the kind of questions that
confronted us on the transcripis at ever;y turn. As our experience with actual
discussion increased, the questions multiplied. 4nd, one by one, our rather
rigid and formal preconceptions ebout "cognitive. Pehavior" began to fall away.

At the same time, we began 4o rec:ognizg new dimensions im a persistent
problem: How muich weight do we ereord +o the literal "meaning' or content of
gh utterance, and how nuch do we assign to its role as o verbal act in discussion
(such as a clmim, & reply, & challenge, a guess) in deciding how to classify
it? Ts there a distinction to be dvawm tetveen whalt someone seys and vhat he

does in saying it? Thus, for cxsmple, in sayiug 'I em going to town', & person
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. manner of treating the current onme.

h:9
may be meking e threat as well as stating his intentions. Whether he ig
meking & threat or not depends upon the context, tone cf voice, etc. When
we explain somethirg, what mekes it an act of expleining--the fact that we
are glving ressons {0 support a conclusicn, or the particuler set of words
we say in gilving reasons? Do we eount the sct of reasori-giving as part of the
explaining, or do we consider only some relation between the words stated in
the reason and the words of the eonclusion being defended? In observing the
weys people actually do talk together, we begen to see the pointlessness of |
distinguishing sharply between the gct of answering o auestion and "the
enswer” vhich its wording presumably constituted. Yet at the some time,
ve Kept encountexing cases in whieh failuye %o glve more weight to the verbzi
act or to the words of the act left us unable to decide whether or not a shift

was taking place to another subject or point of discussion s O merely in the

The next step in developing the present set of eriteris cousieted in
exploring the ldea of ihz sketech. Thig was suggested by Hempel's development
of the conceptior 1 the "explenation sketeh in his analysis of historical

explanation.a Hempel holds that historical explaenstions of human events 5 85

constructed by historians, lack the completeness and the tight logical styucture
which cheracterize sclentific explsnetions of physicel phenomena. But this
lack 1s due, ne esys, to incomplete knowledge and to the impossibillty of
experimentving with the past. Therefore, historical esplanations should not
be expected to do more than sketch in the pieture of past eveats and the L.cks

hare ard there belween thenm.

28ce Carl G. Hempel's article, "The Function of General laws in History," in
H. Feigl and W. Sellars, Editors, Readings in Philogophical Analysis, New
York: Appleton-Century-Crofts, Inc., 1949,
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Translating this notion over to the deseription of discourse seemed to
suggest & way to mark off major blocks of discussion in terms of the "logical
structure” of the activity being carried on, vhether or not there would be any
loglieal or formal "completeness" in the sctivity undertsken. Thus we could
identify a series of utterances, perhaps covering two or three pages o. =
transcript, &s a8z explanation sketch, or an evaluation sketch, even though
no conclvsion may have been actusily stated, or even reached "implicitly" by
ths acknowledguent and acceptence of vemsoms or evidence given by discussaate.

The result of this apprach to analysis was the outline reproduced below.
It appears im the revised, but still tentative, form which wes constructed
about six veeks after an eariler version had been formlated and worked over

in successive staff meetinga.

Identification and Analysis of Sketches
I. S8ketches in Disccurse

1. A sketch is typically a part of a body of dlscourse. It may comsist
of one or many utierances depending on the logical nature ¢® the
utterance or utterances.

2. The logleal structure of the discourse within a sketch is constant.
A change of logical form signifies the end of the sketch. [e.g.,
a change from defining to explaining. ]

3. The subject of the discourse within the sketch may be any one of
the following: material or social object, perscn, place, ¢vent,
statement, etc.

II. Kinds of Sketches

1. Tk~ following kinds of sketches are conjectured: explanation,
evalustion, term. referent, logleal-proof, verification, information,
divection, procedural. {It is snticipated that this list will be
refined as discussiom are analiyzed.)
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LIX. Deseription of the Various Kinds of Sketches

1.

2.

5.

Explanetion sketch
a) The subject is typlecally & statement or event.

b) The sketch contains & guneral proposition {Gescriptive) ’
assumed oxr stated, which is used as en explenatory rule

(principle, law, hypothesis) to sccount for the statement
or event.

¢) The sketch contains evidentiel stutemenis (the truth of which
is-usually' taken for granted) which mey be used ©to comnect
the subject to the general proposition. T

Evaluation sketch

a) The subject is tygleally a person, event, act, sccial or
aesthetic object, ete.

b) The sketch contains at least one normative prineiple, sssumed
or steted, and factusl statemonts used as a reassin for the
rating given.

Term-referent gketch

a) The subject is typically a verbal expression.

b) The sketch contains statements which tell what an expression
is used to refer to.

Iogicel~proof sketeh
a) The subject is & proposition.

b) The sketch includes deseriptive statements used as premises
from which the proposition to be proved is derived. C

¢) The sketch rarely presents’e complete. ’argzmant. Scfﬂ.e of the
premises are not stated. :

Verification sketeh

8) The subject of the aketek is an observahion statement which
has reference to cbse.vables.

b) The statement used es & subjeet is {typleally derived Prom

other shatements for which it is taken as evidence when
verified.

¢) The sketch typicaily comtains descriptions of variablege-
controlled and experimentsal.
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6. Information skeich
2) The subject of the gketzh can be snything vhatever.
b) The content of the skeieh consists of the narration of
factusl material which mey serve the purpose of ori~uting
or "setting the stage" for discussion.

T. Directive sketch

a) The sketch contains statements which result in guiding
the discussion {towaxd & desired goal.

b) Direction may be in the form of commends, gestions, or
suggestions.

‘8. Proeedural sketch

a) The subject of the skeich is the operation of class
routine. .

IV. Rules for Identifying and Anolyzing Sketches

). 8Sketches in general

a) The begimning of a sketch can ususlly be identified by
noticing certeln language cues. Tor exemple, term-referent
sketches typicelly start with a question such as: How
do you define "eeeees’'?

b) The language cue vhich introduces = new sketeh is often &
question vhich gaides the discussion in such a way as to
result in e logieal stiucture different from that of the
preceding skete'..

c) Determine the logical cheracter of the sketch by using the
deseriptions given in Paxt III.

2. Analyzing explanation and evaluatbir 1 sketches

a) Identify the principles (descriptive or normative) by the
use of which the subject is either explained or rated.
These principles mey not be explicitly stated. In this
cage, formalate the principles from out of the content.

b) IZdentify the fastual statements which are offexed as reasons
for the eplanation or the rating given to the subject.

¢) Reconstruct the discourse into logical forn.
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3. Analyzing a term-referent sketeh
a) identify the expression or tem to be explicated.
b) Determine the type of definition developed in the discourse.
¢} Reconstruet the discourse into definitional fornm.
(others to be developed)
A

In the wecks of work and discussicn on the sketch enelysis form reproduced
above, several tramnseripts were studied and marked off into sketches. As
usual, we would select z transeript, esch staff member smrking his own
copy independently. Then we compared yesuits. Some of these are worth noting.
For example, 1t turned out freguently that as wany as five out of six enslysts
would ggree on the bowmdaries-<the beginning end end--of & sketch. Bub thean
they would disagree sharply on whet kind of s sketch it would be.

Cie such cecasion arose over a sketch merked so that it begen with the
gquestion, "Why did the Civil Ver not happen im 1820-302"# Two analysts
declded, on the basis of the form we used, thet the discourae following thils
guestion was a directive sketeh. They argued that the teacher vas using
this question and ensuing remesks to shape and direct the course of claes
discussion for that day. One person judged the same possage to be an information
slcetch. His veason: that this was ap explanation sketch that never got going,

hence the romerks were merely informstive. Three other anslysts clalmed it
was an explanation sketch, but then disagreed among themselwes sbout what

kind of explanation it represented. In similer cases there would bz fairly

high sgreement--four to five out of six--gmong enslysts as to the boundexries

“Fram transeript &-10:I, #3, ». 5.
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of a sketch, ut disagreenent over whether it was & case of evaluation or
explanation, or some other kind of gketech.

However, these disagrecments were far less significant than the increasing
number of agreements among vs on mexking off bodies of discourge. The following
passage was marked off alike 2y all six analysts. We also agréed to call it
& term-referent sketeh.

T: ---Whet is the d1ifference bLetween nullification and secession?
This is something that we should have at least asked, too, at

the very begimning. ’
Judy: Nullification means to reject against something? Well, let's--
T: Well, don't look at me. Tell the group or get someone else to.
Judy: I'm not sure...Jack:

Jack: Nullificetion is when a state disobeys the Supreme Court but still
remains paxt of the Union....

T: Secession.
'_Iack: Secepsion is leaving from the Union altogether.

T: Yes. (A-10:I, #3, p. 16)
The really interesting point here is that everyone ended . this "sketch"
after the leacher's "Yes", rather than efter Jack's final remark on secession.
Why ineclude that last utterance? Well, came the several answers, it scemed
o offivm Jack's definition, so it is part of the term-referent setivity.
Also, seld others, it served to close off the sketch-~in some way to punctuate
it. This seme passage was later marked as an episode.

During ocur work on sketckhes, we came more and moxe to mesk thelr beginnings
aad endings in tems of what we ealled 1anggage cues. Ae & mctter of fact,
our agreements wexe beginuning to depend on these recurrent, conventionslly
petierned features of the dlscourse, while our disagreements combtinued with

respect to its "ecoguitive" character. This suggests that, whether or not we
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vere awere of it, we were already analyzing discussion into units on some other
basis than the one set forth in the form used in tracing out different types
of sketches.
A linguistic behavioral spproach to snalysis. At Mt the scme tive ve
vere getting mder way in the search for sketches, the ideas for a new apprroach

to analysis were presented to the group. It might bz a good plan to analyze
discussion from a linguistic standpeint, i.e., in terms of its own memé:ts
and contours, according to the natural units or segments which the observeble
ebb and flow of s;ta progress seems to delinente. This could be done without
regaxrd to the "cognitive' or "nom-cognitive" character of the ectiviiies taking
piace in aiscussion. Also, such an idea had a certain plausibility, since
in micing off specific bresks between passsges on the transeripts, we hed
been relyingmreandmmupon lenguage forms and patiemms thar upon the
"logical” character of the discussion.

In addition; such units would seem to be "neutrl”. They seemed
to ehape up in gimilar patterns on every ome of the transcripts. This would
give us a common basis for comparing discussions from one cless to ancther.
Moresver, it seemed likely that ve would then te sbie to enslyze these units
from more then one standpoint. We could develop a grest variety of categories,
cackh one with ite own set of eriteria; then ve could classify these units and
biock?. of unlds In one way for @ particular purpose, aund in other weys for
different purposes. We could study a chsin of these units from the standpoint
of the teamcher's pedegogical strategles, for exauple. We could examine likewise
the same units in terms of their "cognltive" type. We conld classify them from
yet andthar stendpoint; accerding to how questions at different leovels of
abstraction and complexity sre yesponded Lo by students; aiso we could
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cleseiﬁ' 'them acaording to how teachers deal with these respomses. Thus
this epproach would seem to be more versastile than the others we had tried.

Tt micht alss glve us a concrete, chservable basis for a relishla get of
demcriptive cxiteria which we could use to merk off units on the transeript.

A new ocutlcok on language was thus proposed and expilored. Instead of
considering primerily the content and purport of what teechers and students

Gk At b IR OANE % ¥
' ‘_"Lv‘_. .._, e

83y, ¥ began 1o look at each remerk on a transcript as a verbal move--i.e.,
as sn action performed in and through the vse of iangusge. The speaker in
discussion, on this view, is an asgent of a verval actiom, mch as & pleyer on
. a gones fleld is the agent of & play or series of plays as the game progresses.
\' ~ He mey tese the "tull”, receive it, pass 1%, run with it, ete. In the beck
and forth interpley of discussion, of course, the "ball" is the ewrreant point -
being dealt wiih among the speskers. A "play"~--a verbal move on the part of
& discussant--imay thus be an eatry giestion, é. reply, an aammouncement, & closing
remerk, and so on, depending upon how the specker is currently taking part
in discussion. -
Moreover; in this sume "gemes" metaphor, a class discussion can be
seen o5 en activity bounded by certain codes and ground-rules of plsy. There
are "rules” (conventions) for how to ask a iéstion, when to esk 1t, and even
rules for vho may esk vhat Linds of questions. Observance of these comventions
of group discussion 18 not u wetter of consclous conformance s0 much as it '
i8 an hebitnal ey of behaving, a pattern of hehavior asquired primerily through »
experience and gocisl induction. And it is in the speakers’ regulsy performenca ¥ ,;
in sccord with these grouni-miles of dismussicn that the reewrrent patserns
of vertnl performance end interpley ave framed imto the episodes and ucmolugues
we have earlier desaribed.

\4{‘;1 EG

ES
TN




1% .4 .
7 N
. .

S T e e R R T A IR RIS R T NG T T A e e e R

e

bl

The next step ahesd lay in the develogment of & seb of criteris mud a
procedure formexking the tramseripis. If such & set of criteris turmed out to
te sufficiently relieble for our purpsses, then we would have st last arrived
at the &kind of unit ve weve looking for. Thset is » L% would be a simple,
“behavioral” unit, identifiable in cbse:vation et 2 relatively low level of
inference; it would be & versatile unit, permitting us 4o classify & given
unit into e veriety of categorisas, hence to view glven instances of teacher-
student interaction from a mwber of stendpoints; and it would be & neutral
unit-~1it would have general applicsbility to any transcribed class session,
irrespective of subJect field or grade level.

3. The Reliability of the Criteris

The type of relisbility estimate we used to assese the degendabiiity
of our eriteria waes one bmsed on percentage of egreement between independent
Judgments. The experimental phose of the deterxinetion of relieblility iuvolved
obtalning independent judgments of the utterances on the traasceripis.
she statistlcal formla we used was a simple one involving the percentage
of sgreements out of the total avmber of units marked.

We felt thet it was very important that a traeining procedure be followed
with the judges tc acquaint them with the type of data being dealt with and
eopecially to elarify the conceptual framework within which the jJudgments

were o be made.

Four shaff nembers of the nroject were used to obiain the independent
Judgrents required for the reliability test. These utef? members had not
perticipated in the development of the eriteria.

The waterial used +o train the judges conristed in ectusl tyansexripts

of the olass sessioms. The two used the most were the first trangccipin
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in both the eleventh-grade U. S. History (A-10) end eleventh-grade English

(B-15) serles, i.c., A-10, #1, B-15, #l. Tepe A-10, #2 &ls0 vas used to come
exbén*:..

onelen o B B ..

The troinine ymceﬂnq«e Por tha Slges iovolved 86 N criter.ia,

&
3*
8

marking the training transeripts individually, and discussing d1fficulties

with the staff werbers v'.lrho had developed the criterie.

The material used for the metual relisblility esuimstes consisted of
the seven remaining trenscripts in the A-10 and B-15 series, i.e., A-10,

#3 A-10, f4; A-20, §5; B-15, #2; B-15, #3; B-15, #i; and B-15, #5.

The firet step of the final testing sonsisted in each of the four
Judges mariing off independently what he Judged to be the total set of
units {both episodes and monologues) on each trepseript. He mmbered
each verbal move oz the transsript with the mumber of the eriterion he thought
it satisfied. The Judges were to distinguish the grestest number of units
which could result from the use of the eriteria.

In the second step of the final testing, the four judges worked in
two teems of two jJudges ezch. Within each teem, the two judges together
coneldered cach verbal move in the light of the eriteria and their original
ansessmnte of each move. APter this step, many ddsagreements were eliminated;
othexs pewsicted.

These combined vesults fran each pair vere used for the :elia‘oili’oy
estimates. (We folt that it was bether to use the combined jrndgment of &
palr of Judges to 2silmate the reliabiliiy of the criterls because of the
complexity of both the materiel in the transeripts and the criteria themselves.
These factors tend 10 vesult in & mumber of "sheer oversights” and aceidental
gkips in using the criterie, and can be reduced significantly by using peivs
of Judges to arrvive at the wnits.) The formla ve used for the relisbility
estimetes ls:
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where Ayy is the muber of egreements between teams X and Y, Max (Eg, By)

is the moswimm veine of the tun teanme E.: and Eii E‘i 12 the 40t21 numhor of

-

episodes marked by team X, and By 18 the total number of episédes marked
by team Y.
The relisbility estimates ovtained are prescnted in Table 4:1.
Teble 4:1. Relfebility estimates for the eriteria,

besed on selnacted tapes from transeripi
series A-10 end B-15. '

. Series Kumber Tape Nunber Relisbility Estimote
A-lO #3 071
A.10 # .T3
A’]-Q #5 062
B-15 #2 T
B=1h #3 -T0
B-15 £ .6l
B~-15 7D .69

The estimmtes range from .62 1o .73--a fairly smell range--with a
median of .T0.

The disagreements seem to stem mostly from the zubiguity of the verbal
moves. Because of the many subtle shedings and nuances in behavior, utierances
are not clearly specifisbie az fiLiting one eriterion or another. One particular
diserimination we have cansistently had trouble with is in epplying criteris
1.2 aad 2.421, where the jJudge mst distingaish belween a new aspect of the
same tople and & clarification or amplificgtion of some polnt in the topic.

We have been wnsble as yet 4o formalete a general and consistent rule to
eliminate these difficuliies. Another difficulty arises in distinguiching

tetween long prefatory meterial and momologues.
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CHITIER V

CLASSIFICATION OF EPISODES

Epigodes can be classified in a number of ways: by the nature of their

content, by the number of verbal Interactions they involve, by the psychological
processes they entail, and so on. The purpose of this st;xdy requives that
episodes be classified in texms of their logicel features. In order to classify
ecpisodes in this way we must do two things. PFirst, we must either inver’
cabegories, or eise, use those which are found in the domain of logle. Seccad,
we mist work out criteria for deciding that a glven episode belongs to a
particular cabtegory. We shall treat the development of ecategories in this
chapter, reserving the discussion of eriteria for the next chapter.

1. Entries as tbke Base of Classification

It will be recalled that episcdes are made up of three parts--an opening
phase, & continmuing phase, and o cloéing phase. As we began the task of
working out a classificatory scheme for episodes, the question arose as to
whether the entlre episode or a partienlsy paxt of it was to be considered.
We conld classify the opeaing phases and thereby group spisodes by these
vhases. By the same token we could use either the contimiing phese or the
closing phase as the elassificatory base. Or egaln, we could classify the
epigodes as such without regard to theilr parts.

Certaln considerations led us to clessify episodes by their opening
phases. The opening phose alvays contains & verbel move which evokes at
leas’ one, but more ofien & series of related verbel exchanges. This verbal

51
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move is called an entry. It iz always e self-initilating move on the pars
of the person who mekes it and it is Followed by responding remarks. The
enbry thus tends to shape the character of the episode. If the eatry calls
for the meaning of a word, the continuing phase 1s apt to consist of statements
telling how the word in question is used. Likewige if the entry calls for an
explanation of something, the contimuing phase will likely e:&piaas?/e Bome
form of argument or deseription. The words "spi” and "likely" /i; the preceding

sentences were deliberately chosen. It is not necessarily the case that the

continuing phase will be consistent with the demands of the entxy. The studeznt”

may misunderstand the entry, He may not know how to respond and thereby fumble

the verbal exthanges. Or for some other reason the student moy fail to moke

an gppropriate response. In any event, there is not glweye & close logicﬁl

correspondence petween vhat the ez_zt;y ee.lle for and vhat the .body of j§he

eplsode contains. ¥For this rea?cn, the entry is a more dependsble cue to

the purport of the episode than is the contimuing phase of the unit. _
Moreover, it will be of interest later to discover the extent to nh:I.eh

discrepancies are alloved between vhat is demanded and vhst is supplied, |

Certain views of teaching emphasize permissiveness cn the part of teacheﬁs.

This view assumes that a permissive atmosphere encoursges student initintive,

discussion, and creativity. At the same time, precision in the kandling of

ideas end symbolic operatioms is prized. It is eocially as well ae pedegogically

iwportent to disecover the relations hetween permissiveness end rigor In handling

1deas. Were it to turn out thet permissiveness and rigor of imstruction

are iuversely related, resdjustments in educational theory might well be

called for. Now, the classificatilcn of episodes by entries would eppesr

to facilitele the use of episodes in the study of teaching from this standpoint.

[
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For one measuve of permissiveness may be the extent to which the responding
exchanges of the continuing phese are allowed to vary from the demands of
the enfries. Rigor of instruction, on the other hand, may be measured by
the extent to which the handling of the body of the npicode measures up to
specified criteria of logic.

2. The Development of Categories

At the outset it seamed possible 1o select ready-mode categories froa
among those found in gemeral works on iog:le. if such selection were possible,
the remaining task would conslst of devising criteria 2nd procedures for placing
episodes in sppropriate categories. However, it soon became clear that no such
simple solution was possible. The great variety and complexity of symbolie
operations demended by teachers mede it quite clear that episodes could not
be neatly fitted into ready-made classes. It was necessary to {ollow a more
empirical procedure--to work out categories in terms of the nature of the eatries
themselves. Of course, comventional categories cf logic such es dcTinition,
designation, and classification have been constantly referred +o in our
deliberations and some of them appeer in our list of caZegories. This is
necessarily the case. To ignore such qategoriea vould be to invent a new
logic, and thet task is not within owr domin But the occurrence of these
categories in our list resulted from study of the entries themselves rather
than from a priori decisions.

Gne effort to formlate categories empirically was focussed upon an
analyels of the verbs contained in the entries. It seemed likely that the
nature of the main verb would be & clue to the logical demsnds of the entry.

The entry ‘What is the bigger part of the brain called?® contains the verbal
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expression "ig-~--calied”. Entries eontsining such expressions would secm to
fell into a logical category of texm-referent where ihe referent is given ond
the wame of it is called for. Agein, the expression "do---~differ” appearing

in the entry 'How do the eyes of the fish differ from the eyes of the invertebrates
that we have Leen telking aboui?' seems to indicate clearly that this entry
requires some sort of discriminat.ion,. a pointing out of the differences
between the eyeé of the two sets of animels. Altogether we found that there
ware ot least tﬁirby-aix different types of verbs used in the emiries.
For exasmple, there were verbs such as "know” and "think" which indieate
uegrees of belief; verbal expressions such as "turn into” aund "eonvert" which
express s_mble change; others called for the grouping of things, for quentitative
values, outeames of ections, and so on. Promising as this approach appeared
to be, 1t became clear en further analysis that identical ?erbs occeur in
questions of gquite diffevent logical imporiu. Consider two entries as & case
in point: ‘What did they decide ebout the income baxt' and ‘Why did you decide
on angrily as a nodifier in 3 sentemcé? '. Both of these entries contain
the expression "did----decide". Yet the first entry asks for s statement of
e decision vhile the second one asks for an explavation as to the use of the
vord "engrily”. The mumber of entries containing the same type of verb or
even the same vexrd, and yet varying in logical significance, rendered this
approach to the formaticn of categories ineffentive.

A seconl effort to derive categories empirically consisted in a study of
the nouns appearing in entries. It seemed reesonsble to suppos: that the
nature of the nouns would give definite slues to the logical operations required
by the entries. For example, the entry 'What 1S a neuron?' is seen to be quite
different from the entyy ‘What is a felon&? ' when the nouns "peuron” and
"felony" ere taken into eccount. A neuren ig a physical object, i.e., it
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occcupies space and In principle is observable. A neuron as an objech can be
pointed to or described. But a felony is & status aseribed to acts. Acits
guch as killiuvg, Iif they occur under certain conditions,.arve Judged o he
warder and mrder is & felony. Noy killing mey be witnessed., It is an
coserveble aet. Buts surictly spesking murder is not obsexveble. For
whetzer killing is mrder or not 1s o mabler of decision, usually by s coud
of lay, avd not o matier of observablon.

Consider also the entry 'Whei are some chaxacteristics of his writiag
thet you heve noticed?’. The central festure of this anlzy seems to be the
tern "cheroctevisties”. Whetever they ave, some of theom must de designated
in czder to vespord satisfasiorily to the QR%B?‘?J. Yot what sort of tem aye
ve dealing vith? ZIs it the seme sort as "nsuron" or "Pelomy™? “Chewscteristics”®
i8 a temm 0f greal generality. Ia ibs widest scope, it is the neme of the ciass
of all properties. IO demotes o class of terms any mepber of which may derncta
the properties of an cbject. Thus the writing of & given novelist mey have
& numbey of propertles. It mey exhiblt a laxge proporbicn of matephoxs, cr
greal desexiptive detall, or lyrical expressioms, end 2¢ orn. E=ch of these
is a property of the writing eud is a member of the class of things called
characterlatics. But the clasz is not exhausted by the properties of writing,
Por alli propezties of all things belong ia the cless of charasteristics.

The terms "velstionship” end “"differcnce’, fmgp.eﬁtly ueed in epitries, ave
similer to "cheractesistics” with regord to generslity.

It follows from the foregoing disecussion that nouns mey be grouped into
sets by levels of sbstraciica as woll as by wiat they denote. We developed
Tive major sets of nouns based upon the chavascter of their referenze and the
mognitude of thelr referential d&lstaences.

Put, as in the case of cur study of verbs, this approach o loglcal




5:6

categories had to be sbandoned. In the first place, the study of nouns ggve
no direct Elﬁés to logical categories into which entries might be placed. i
Logical operations, except for definition and elagsification, sre independen’
of the nouns contained in propositions. This is precisely what one would
expect. To deal with nouns, in the foregoing sense, is to analyze a concept.
For a noum is the name ¢f a particular object or of & concept, that is, a
class of objects. And there is more to logic than the a.nal;y'sis of concepte. /
Moreover, the logical demands of instructional setiviiies far exceed those mede
by entries calling for definition and classification. In the seccnd place,
to distinguish among nouns in logically significant ways is to engage in
concept analysis at levels of high abstraction. The inference chain leading
from these levels back to the entries themselves.is often long and tenuous.
For this reason, classificetion of entries in terms of types of nouns, even
were they logically significant, would be cf doubtful use.

Another effort to build categories empirically led us to look at the ’
stems of entriea. At the very ocuteet of cur efforts to cimazsify entries it
became desirable to groip them for convenient haniling and essy reference.
This led to the use of eatry stems as 8 basis of econvenient claséiﬁcaticn.
Ordinsrily ve use "stem" to refer to the opening words of the entry. Some
entries sould not be usefully grouped by the opening words, however, and
in these cases the stem refers to other perts--ususlly the verbs or verb
phrasea;—of the entry. The following is the way the entries were thus clsssified:

l. Verd stems--Cen....? Do....? Have....? IS....? Wiil....? Would....?

fet us (vith a verb--have; look, see, ete.).
2. AdJective stems--¥hat....? When....? Where....? Walche..e? ¥h0....?
3. Adverb stems--How....? Why....?

YAFullToxt Provided by ERIC
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k. Conjunction stems-~If....? What {when, how, where, etc.)....?
5. Miscellancous--Agreement esking {e.g.'That's the central govermment of
Cansde, isn't 1t7); Completion (e.g.'Our conelusion 1s?'); Complete

Declarative (e.g.'This is considercd his best novel.'); Imperative
(e.g.'Kame scwe words that are negabives.'); Inccuplete (e.g.'For
vhet reason (two sides equal)?').

- These stems afford only a limited clue to logical categories. The
"Wiky....2" end "How....?" stems, due to their limited linguistic functicn,
are frequently associated with entries that demend csises, motives, purposes,
ways and means of doing something, and the like. Idkewise' % RS &
shems are almost always found iu entiries cailing for conditicnal reasomning.
But often stems are more varied with respect to ﬁze derends made by their
entries. For example, "What....?" stems are to be found in entries asking
for all sorts of lougical Tesponses,. as ghown in the following emtries:

'Yieat is & rhombus?' 'What 4is the velence of hydrogen?' "What kind of structure
is the derdron?' 'What equation relates these quantities?’® 'What would

the nervous system correspond to in & building?’ 'What causes warts?'.

The first of these entries asks for & unique description of & rhambus.

The gecond one demands that a numerical constant be specified. The thiyd
entry requives that the dendron be classified by its structure. Tae mext
entry calls for the statement of a:; equation. The next cne' demands that
something abcut a bullding that stends in an snslogouns relation to the
nervous systen: be named. The last of the eatries asks that an explenation be
given. Yet ell these differeat functions are served by entries having
"What....?" sters. “he same sort of va:;gtior. can be shown, in differing

i

degrees, for other siems. Even the "How...?" and "Why....?" stems vary in this
regard to some extent. 'How would you define orime?® is loglcally equite
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a different entry from 'How would you identify an acid?!. The first of
these 1s not asking for an account of the procedure by which the word "erime"
is defined. Rather it asks that the word be defined. Furthexmore, this entry
could dbe understood as asking for a definmition of the word "erime" as used
by the person addressed instend of for e Gictionary. or textbook Jdefinition.
The second of these entries calls for & procedurs by widek acids are identified.
But, as in the preceding cese, the question could be interpret:i as asking
for the particular procedure used by the person sddvessed. Because of these
varietions in the logical demands of entries huving the same stem the
development of categories by reference to stems did not seem promising.

Waile the three approeches to the deve.‘.opment of logical categories Just
descrived falled to yleld the desired zesults, they were not without value.
They afforded informstion about entvies which proved to be useful as we turned

" to the development of criteris, a subject o be treated in the mext chapter.

g&oremr, from these approaches we galned & familiarity with certain gmpect:s
of entries vhich reinforced the more intuitive formation of categories to
vhich we now appealed.

As we begrn to examine & sample set of entries, and to look et each entry
a8 a whole, we soon became sware of the fact that the logical character of en
entry could be decided by reference to the sort of response it demands.

When we spesk of response, we of cuurse do not mean the sctual response, that
is, the response vhich the student mede and which can be found by examining
the continuing phase of the episcde. It will be reeslled that this responce
vas eliminated at the ocutset as s basis for classifying episodes. It was
ruied out because of diserepancies wk:ch scmetimes occur between the demand
of an entry and the charaster of the response. Whal ve sppeal {0 is therefore
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not the actual response but an idealired response. Such a response is a schems.
That is to say, it is a form to which responses to the members of a given
class of entries would conform, regardless of the content wiih which entries
deal, were the entries unambiguous and the responses logleally correct.
The meaning of un 163::15.7@& msponée mey be Jurtker elarified by referensa
to examples of sntries. The entry *Prom vhich state did Mark Henna come?' demands

\ w/

that & particulsr politzéu unit be epecified. It is not necessary that we Loow
the state from vhich he came in order to know thet the entry requireé 88 an
appropriste response that s partieular state be indicated. HNor do we nced to
know the time at which ke came from the partcicular state. Vere we agked to

glve an actual rather than sn ideal response, we would want the ambigulty

reoved from the entry by specifying the time. Mark Hexnna might have come

from New York, or anyone of a numoer of states, depending upon the oceazion.

In the sense of nativity he could have come from one and only one state.
Furthermore, an idealized response may be made in more then one wvay. In the
present case the particular state conld be specified by naming 1t, by pointing

to it on a map, or by skeiching its shaps, and so on. ‘Which line is the base

of the triengle?’ is en entry which likewige reqaires thet a particular something,
namely a line, be specified. ‘'what is the word (in the sentence) thet is to

be modified?’ similarly regixzes that samething--a vord--be singled cut.
Vemhoveenemlizewhatwehaveboendoinganduythat there is a set

of eantriss vhich Ws a5 a response schems that particular things be

spacified by naning or by pointing.

In contrast to the foregoing entries are cases in which no particular
thing is called for.' In the entyy 'What is scme food material that the fish
could use?' it is clear that food material is to be indicated. But the phrase
“scme food material” 1o a verisble. The entry therefore does not demand that

feor s S
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a specific food item be indicated. Anyone of a number of foods eould be
nemed each of which would satisfy the demands of the entry equally well.
In these cases the response schema cousists in namipg or othervise indicating
any one of a number of values of the varishles satisfying the funetion of the
entry.

Some entries demar more complex response schemsta. 'How did McKinley
happen to be killed?' requires that a sequence of events leading up to and
ending in McKinley's death be related. 'How did they finelly relieve this
beleaguered garrison?' is an entry vhich also demsnds recounting of a chain
of events ending in the relief of the gerrison. A similar response is to
be made to the entry 'In the East, whet had Cleveland done that made the
Cepitalist unhappy?’'. Here the response consists in nerrating the acts of
Cl¢ veland that led to dissatisifaction emong the financisl lesders. Thus
ve have a response schema which consists in the narvation of & gequence of
events leading up to and culminating ia some particular state of affairs.
This state of affafs iz said to be the result or outeome of the events, and
the events are said to explain or to secccunt for the outecome. Again, it
is not necessary that we know what the actual events were in order to tell

that an entry demands the narration of events as a response.

3. Kinds of Entries
The foregoing dizcussion is perhaps sufficient to indicete tﬁe vay
in which we arrived at a set of logical categories. Without any further ado
we will now list the categories into which the entries were grouped.

1. Defining. Entries meking up this group are concerned with how

words or other symbols are used t¢ refer to objects (abstract or concrets).
Ihese entries vary in form and content, but in general they ask lmplicitly or
explicitly for the mecaning of terms.
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In some cases, a term is given and a definition or meaning of the term

is to be supplied &s & response to the entry. In the exemple, 'What does the
word "dorsal" mean?' the question requives that whatever is designated by "dorsal”
be indicated.

Iv other cases, neither the word “mean" nor "define” oceurs in the entry.
Rather the entry ssks what something is, for example, 'What is & ceblegram?®.
These entries require that the noun appeering in the guestion be defined, or
that the referent of the noun be described.

in a fev cases, the noun in the entry is a grammatically proper name.

In these cases, the entry requires that the object designsted by the proper
name be described or otherwise indicated. For example, 'Who was Paul ﬁlmer
More?' is & question which é.sks that the person referred to be deseribed
ungrbiguously.

Finally, some entries ask for & teim or axpression that can be suvbstituted
for another term or expression, for example, 'What is the symbol for graﬁty? '.

2. Describing. To deseribe is to represent something by words or drawiig,
to tell about something. Thus the entries making up this category mention or
suggest something aud require that an account of this scmething be given.

In the question 'What can you tell us about the gill rakers?' it is clear
that ve are asked to describe the gill rakers.

However, not all questions which mention or allude to something ask for
& description. Xor example, ‘What would be some examplsa df & sense organ?’
is a question vhich names a class of things end asks that instances of it be
clted. Ko descriptica is calizsi Por.

In some cases, as in the example jJust given, it is easy to tell whether
the entzy requives & deseription or an identification. But in e large number
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of entries the intent of the entry in this regard is obscure. ‘*What did
Cleveland find out?' is g gquestion which might be answered by naming vhatever

it was that Clevelend uncovered. But our expactations would be more nearly

PRTINT R N S e m s e a S M — e e [ N

sabisiied vwere the question ansvexed by a prief account of waat he found out.
On the other hand, 'What is & common defect of this pert {zerebellum) of the
brzin? ! can plainly be answered by naming the defect. But a deseription of
the defect would not be inappropriate as an answver.

3. Designating., To designete is to identify something by name--word or

other symbol. The name designates the object (abstraet or comcrete) to which
it refers. Thus this group of entries is made up of items in which something
is deserived or othervwise indicated, and the name used to refer to it or to
identify it is asked for. These entries vary widely in form and content.
In general, they demsud that objects (abstract or concrete) be designated by
neme or other symbol, or simply by pointing. Consider the question 'What 4o
you call a word used to modify a verb?'. The question is answered by giving
the rame of the woxyd, namely, "edverb”. The question 'What reptile @id he
show in the £ilm?' is answered in the same way--by giving a name--although
the question does not explicitly ask vhat the reptile is called. Again,
'"What is the word (in a given sentence) that's to be modified?’ is a question
which cen be answered by pointing to the particular werd or by saying it.

Designatiry may take the following forms.

3.1 The entry demands that an example or instance, or a number of examples

of a group of things be named.
3.2 The entry gives a set of things and it requires that all menbers of

the set be named.

3.3 The entry gives a particular zlass or group of things, or a particular

ocbject, and requires that it be specified by name o by pointing.
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3.4k The entry describes or suggests something and asks explieitly fPor
its name or fox what it is cmiled.

L. Siating, Entries in this group do mot ask for names, deseripticas,

"en o demds mrsamandesa D
eta,;, hut for thinss to be sigted. They may ack for stabements of

issues,
steps in proofs, rules, obligetions, theorems, conclusions, ideas, beliefs,
promises, threats, ete. Por example, the questicn *What is the conclusion?!
atks for a statement of some sort. It can seldom be zasuered satisfactorily
merely by naming.

5. Reporting. The entries in this group ask for & report on what a
book or document says, for informationm in the text, or for s supmary or
review, and the like.

6. Substituting. The entries making up this category ask the student

to perform a symbolic opc=ation usually of s mathematical neture.

7. Valuasting. To engage in valuating is to estimate tae worth, dependability,
etc., of sovething. An entry of this type requires taat some o.’;.‘,ect, ‘expression,
event, action, cr state of affairs be rated 2z to its value, erendability,
desirabllity, and the like. For exaﬂﬁl%, the question 'Is he a good judge?!
asks the student to rate a Juige who acts in some particular menmer.

8. Opining. To opine is to expreés beliefs, usually hased on little or
no evidence. Such beiiefs arc sbout vhat 13 possible, vhat might have been
and 48 not, what might obtain in the fature, or the like. 'Do you'think thai
historisns will say that Wilson was right in proposing tﬁelﬁm of Katious?'

18 an entry which asks for a conjecture sbout h.ow historians of the fusure will
Judge Woodrow Wilson with respeét to a particular set of a.ctions--tﬁoae mvoiv;ed
in proposing the league of Natioms. |

9. Classifying. Each entry ir this group malnsexplicit reference to
an instance or cluss (type, sort, group, set, kind) of tbings or both. The |
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entry requires thet a given instance be put in the class to which it belongs,
or that 2 given class be pleced in a larger class to which it belongs as a
subclass. For example, ‘Vhat special type of triangle did you find it to be?!
iz & question which mskes reference by the word "it" to a particular triangle.
The student is expected to tell what class of trisngles this particular one
belongs to. As an illusiration of questions which osk that a class be placed
in a larger class, consider the following: 'What group of animals does the
Jellyfish belong to?'. Inthis question, the temm "Jellyfish” does not refer
to a particular jellyfish but to a subclass. The student is required to name
the larger class to which the group of animais called "jellyfish" belongs.

10. Comparirg and Contrasting. This type of entry requires that two

or more things--actions, factors, objects; proscesses, eté.--'be compared.

In some cases, the entry specifies two or more things, ani asks that either
their similarities or differences be noted with respect to a particular
characteristic. The question ‘What's the difference between probation end
parole?' illustrates the first of these cases. The student is asked merely

to meke a comperison, the points of comparison not being explicitly indicated.
The second case is illustrated by the question, 'Is his (fish's) eye vervy large
compared to the size of the grasshopper's?' Here the eyes of the two different
animals are to be compared with respect o size only.

In still other cases, the entry neames a thing and requires tbat another
thing similar to it, or different from it, be indicated. Consider the question
'Which ore (Censdian house) corresponds to the House of cma?' . The House
of Comuons is the given object. The question asks that the Cenadian house most
like it be named. Entries of this kind do not recuire that differencee ox
similarities be explicitly stated. The student considers the differences oy

likenesses and gelects the object in texms of them, as required by the eatry.
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11. Conditional Ihferrh;g_. .This category consists of entries each of which

contains an antecedent, that is, the cqnditional paxrt of a statement. IXIn the

sentence'When it rains, the streets are wet', the phrase "When it rains® is

the antecedent. The phrase "The streets are wet" is the consequent. Now,

the entries which mske up this category give an antecedent. Sometigmes they give

both an antecedent and a consoquent. But they never contain a consequent alone.
Here is an example of en entry contailning sn antecedent only: ‘How does

that {undemoeratic hendling of colonies) effect the mother country?' The

phiese "undemocratic handling of colontes” is the sntecedeat. It describes

the cmdition of which the effect on the mother country is the consequent.

The qaestion aske the student to tell what the consequent: is. Take another

-case: 'If it disgonal (in rhombus) is given as 12 snd this angle is 60,

whet is the angle at € and at A?'. The antecedent is °If that diagonal

~ (1n rhombus) is given es 12 and this angle is 60'. The consequent. asked for

| by the Quéatibn is "What is the size of the angle at ¢ and at A%". Im all

cases whex"e the antecedent along is given, the entry rquxirés that the

consequent--effect, result, outecme, subsequent behavior--be supplied as

the answer. _

Comsider an example of an entry containing both an nntecedent and a
‘conseguent: 'Did you ever get & headache from sleeping in & Wt?'. The
phrase "sleeping in & draft” is the antecedent, and "get a headache" is the
consequent. Now, in entries of this soxrt, the student is required to affivm
the consequent, to deny it, or to say he does not krow whether he has ever
suffered or enjoyed the comsequant under the given condition or not.

Some of these entries asks for value Judgments, some ask for statements
of result or outcome, and others for descripticnas of actions, decisions, and

the like.
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12, | Explaining. There are several types of explanstion entries but they
all have one thing in common. They give a particular consequent and they reguire
thet an antecedent be supplied. To explain is to set forth an antecedent
condition of which the particular event to be explained is taken as the effect,
or else, to give the rules, definitions, or facts which are used to justify
decisions, Judgments, actions, ete. In the example *Why did the light go
out?', the consequent is "the light ge out”. The question asks the student
to give & reason or reasons to sccount for the fact thet the light is out.
‘The reason{s) is the antecedent.

‘There are six kinds of explanation entries, depending uporn the sort of
antecedent used to account for the consequent. They are mechanicsl, ceusal,
seqiaen‘b, Procedural, teleological, and normative. These zre described es

follows:

12.1 Mechanical Explaining. This type of entry gives ax event or action

which 18 to be sccounted for by descyibing the way the parts of a structure fit
or work together. A sample entry will help to meke this ecategory clear: ‘'How
(do rish meke & sound)?' The action to be accounted for is "fish meke &
sound". Now, the antecedent consists of scme kind of structure which ensbles
the fish to make vibrations. A desexiption of this mechenism would constitute
an suswer to the entry.

12.2 Causal Explaining. Entries of this type give events, situations,

or states to be accounted for and esk that & state of affairs be cited of which
the given event (or situation or state) is taken to be the result. Comsider

the example: 'What makes a person’s musclee sort of twitch-like?. The event

tc be explained is the twitching of a person's muscles. The explenation consists
oi’ a deaeription of the condition of the nerves associated with the twitching.
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12.3 Sequent Explsining. Entries of this sort ask hov something happened.

They require that & sequence of events be cited of which the event to be accounted

for is the sequel. For example, the question, 'How did McKinley bappen to Te

killed?' requires the recitation of the events leading up to the szsassination
of President McKinley.
12. Procedural Explaining. These entries require that the steps or

operaticns by which a given result or ead is altained be described. BHere is
& sample entry: ‘How'd you get 72 (for an sanswer)?®. It is expected that
the student tell the steps he tcok Lo obtain this answer.

12.5 Teleological Bxplaining. This type of entry contains descriptions
of actions, decisions, states of affairs, or the worth of things. It requixes

' that these be accounted for or Justified by reference to purposes, funciions,
: or goals. An entxy of this sort is: 'Why are you doing those problems?®. :
' Now, the consequent to be explained is "doing those yz;oblm". The Qirx;laﬁatiom i

comsicts in giving a purpose, say, to satisfy an assigmuent.

{ 12.6 Normative Explaining. Entries of this type do either of two things.
B 'l'irs'bg they may mention ozl assume & decision, Judgment, or state of knoving and
require that it be justified by citing a definition or characteristic or both.
Here is an example: 'Why do we call them {animals between vertebrates and

invertebrates) the Chordata animal group?®. The ccnsequent is the underscored part.
of the question. To give the antecedent in this case is to cite a definition

of the chordate phylum and to rsint out that the enimals in guestion heve the
chavacteristics called for by the definitiom.

Second, members of this group of entries cite actions, decisions, or !
choices (either made or to be made) and require that rules be given as ressons ;
for the decisions, choices, ete. Consider this example: ’‘Why do we use ' 1
shorter (in comparing two pencils as to length)?'. The consequent to be explained
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is "we use shorter". The antecedent demanded by the guestion consists of
2 rule prescribing the use of "shorter” in such cases. Entrier of this type
usually eall for grammeticsl or mathemotical rules.

13. Directing and Memsgine Clesaroom. Many mestions achked Ly teachers

have little or no logical significancec. They ere designed, not to evoke thought,
but to keep the classroon ectivities moving along. Questions of this sort
iwelong ik thie category.

L. Notes on the Logic of the Categories

Five of our eategorles will be readily recognized as logieal categories.
Definition is & standard topic of logie; so are designating, classifying,
conditimal inference, and substituting. The first two of these sre relsted
directly to the questions of linguistic clarity. These operations are used
as we seck to formulate the rules by which vords are used and to specify the
referents of our terms. Classification is of course a fundamental topis in
logic. 'Ita relation to definition and eategorical reasoning is too well known
for ¢tomment. What we here call eonditionsl inference is usvally ireated under
the heading of conditional argument or hypothetical reasoning. Substitution 1is
tréated in elementary logic in connection with the subject of definition, as
in the substitution of forms. In symbolic logic it 1s & privary operation,
the exchange of one e;cpreasion for another or ite replacement by another being
subject to 1ules of substitution.

Explaining, valuating, and comparing and contrasting are not readily
recognized as loglcal categories. Expiaining has greater claim to such a
status then the other two temms, using the simple rule of topics treated
in elementary works on logic. Explanation ie dealt with in e nymber of general
logics, at least in the limited sensz of explanation by subsumption under a
geueral rule of thoe particular instance to be explained. But other forms of




2:19
explanstion are treated mainly in more general works in philosophy. Valuating,
as everyone knows, is a highly controversial subject in both philosophy and.
Bducation. Some authorities hold thet veluation isaxely: an expression of
epproval or disapproval of one's likes and dislikes. From this standpoint
vaeluation has no logical status whatever, it belng merely a psychologiecal
dispositioﬁ called attitude or vhat-not. In sharp contrast is the view that
valustion is in principle the same as 2 factuael claim, it being redeemoble by
reason and olLservation as becomes any empirical assertion. Valuation wonld
in this c%82 be subject to the rules of logle, even though it would not
itself be a category of logic. Between these two extremes, & number of other
positions are to be found with zespect to the cognitive and loglecal statds
of valuation. It is clear from transcxripts of clussroom discourse that some
velustions are express2d as likes and dislikes, others as Justified preferences,
and st411 others as makters of fact. Turning now to cimpariscn end contrast,
ve come upon primitive operations, so primitive in fact st they are usually
tawan for granted in works on logie, even though they are iavolved in classification,
definit;cn, and in other operations requiring distinctions among either ccacrete
or abstract objects. At the psychological levels they are acts of discrimination.
From a loglical standpcint, they.can be trested in terms of the logical relatious

of symmetry and transitivity.
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The remaining categoriss in our list are not as distincily logical as
those we bave Just discussed. The ceatogory of Directing and Managing Classroom
is clearly non-logical. It is included for the simple yeason that all entrieé
we;we to be classified whether they were logical or not, ahd, since entries having
to do with classroom mechanles wvere of little or no logical significance, a
non-logicel category was it.zcluded in our list. Stating and reporting as vell
&8 Opining are not treated in general works on logic. They are logically
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significant, however, in the sensge ‘that whatever i3 a'ba;'céé. or raported to
be the case, or asserted es an opinion, can be tested as to its truth.
However, 1t shmzld be remarked that gome opinions are apparently beyond the pale
of empirical ‘best Those opinions vhich consist in contrary to fact claims
are of this sort Por example, the opinion that Napoleon would nct have lost
the battle of Waterloo had he not made the Moscow campaign is one for which no
direct empirical evid_énce can be adduced. Such opinions may be useful in
discussion, and even in scientific reesoning, but they remsin as unsubstantisted
claims. | |

Finally, ve consider the category of deseribing. This category proved
to be very ambiguous. mis fact is to be attributed to & niyiber of things.
Perhaps the most significant of these is the fact that deseription, as it is
used in philosophic literature, suffers from a variety' of uses. Thus we agy
of & scientific law that it is a description of nature, of the expressica
"Socrates 18 & wan" that it iz a description of Socrates, of the narrative of
a battle thet it is a description, and so on. Russell's distinetion between
ambiguous and definite description gppeared at firxrst to te useful for our
purposes. Thus, according to Russell, to say that Socrates is a man is
embiguoun in the sense that he could be any men. Definite description, on
the other hand, would be one whick singled Soerates out and distingulshed him
from other men. Thus Socretes was the gan who taught Plato and died in Athens
2758 ainking hemlock in 399 B.C., wuld be & unique description. There is
one and only one such man calied Eaerates. We attempted to usc tais precise

nmeaning of description, but the ambiguity of the entries precluded this - -
possibility. We thus turmed to & less rigorons definition of deseription,

redueing its meaning almost to the level of ordinary usage.
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¥rom the foregoing discussion it can be seen that the present set of
categories may be cousidered defectlve in ot least two weys. TFor ome thing,
the categorics are of different oxders with regéra. to their logical sigaificance.-
Same of them fepresent schematic operations. For example, defining involves
the giving ¢f & elass and the characteristics which distinguish within the
cless thut which 1s being defined. To this operation certain rules can be
applied o declde whether or not the operation was properly performed.
Opining, on the other hand, scems to involve no such operation. It is mevely
an expression of belief. Ilogical rules ave applicable to the operations of
testing & bolief gxgressed as an opinion, but they cannot be e@piied to tae
expression of the apint&n itgelf. Also, as we have noted, the category of
classyoon mensgement is altcgether non-logical.

For ancther thing, the categories overlap. Descripiion seems to spread
to almost every category. We explain by deseribing, &3 in sequent and mechaniecal
explanation. We describe vhen we tell the similarities and Aifferences among
objecte or when we classify things. We give veluations vhen we utter eertain
opinions and ve express opinions vhen we make certain valuatious. Thede
few instances are perhaps sufficlient to indicate sone of %he problems which
remein to be dealt with as our work moves in the direction of morve adequate

ordering of the categories and move rigorous definitions of them.
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CHAPTFR VI

CRITERIA FOR CLASSIFYING WNTRIES

We turn now to the question of how eniries by which episodes are to be
classified are to be placed in the categories set forth in the preceding
chapter, To classify entries it is necessary to satisfy two conditions:
first, ws mst formilate eriteria by which to decide the category into which
any entry is to be placed; and, second, these criteria must be tested for
the degree of conslistency with which different observers, using these eriteria,

put the same entries into the same categories.

l. How the Criteris Yere Formulated

We developed the criteria from g set of entries taken from a sample
of transcripts covering all the subjectematter ficlds represented by our
complete set of tapes, There were spproximately 1400 entries in our sawple
set, [Iach entry was typed on a strip of paper for convenience in handling,

Two iawvestigators working separately developed the eriteria, They followed
the rough procedure of trial and error, Ore investigator worked through
part of the sample set of entries, putting each entry into the category deemad
to be appropriate, The gross experience of classifying entries in this way
led o the formilation of a few mles, As other entries were classified,
additional rules emerged, When this imvestigator had worked through the
entire set of entries, the iules he had formulated were given to the second

investigator who then attempted to classify the entries by the rules, The
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difficulties encountered by the second investigator were discussed and the
tentative criteria were modified to obviate the troubles, By this to and

fro exchange between the two workers, the criteria were put into semifimsl

sample of entries, They then compared their classifications, noting the
agreements and disagreements, and making such changes as their delibsrations
called for. The criteria thus revised were used as the working set, This

working set is reproduced in the next section,

2, The Criteria
1., Defining
1,1 Criteria and Examples

1,11 A term is given and the definition, meaning, use, or what we
understand by the term is explicitly asked for,

1,111 %hat does the word "pons® mean?

1,112 Vhat's the Befinition of felony?

1.113 Couldn't "well™ be used as a judgment, exclamation?
1,11 How would you define that (erime)?

1,12 A term is given, and the entry asks (implicitly) what the
referent of the term is,

1.121 Vhat 1s the mid-brain?
1,122 %hat is a cablegram?
1,123 Vhat is nationalism?

1.13 The name of a person or arny object; place, or event having
a grammatically proper name is given, and the entry asks who
he (she) is (was) or what it is.

. 1.131 Who was John Hay?

1,132 Yho is John Adams?

1.133: What is the Monroe Doctrine?
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1.1 A term or expression is given, and the entry asks for a symbol
or other expression that takes the place of it, This type of
definitlon involves a shorthand expression. The shorthand
expression is given, and the longer oxpression is asked for,
or vice versa,
1,141 What is the symbol for time?
1,142 S means what?
1.143 Is h the height?
1,1k p means what in the formula?

2, Describing

2.1 Criteria and Examples

2,11 The entry asks what is (was) happening, what happened, has
been happening, hLad happened, ete,

2,111 Vhat!s happening in South Africa now?
2,112 %What happened with the Independente?

2,12 The entry asks for an indefinite description « can you tell
us about so and so, what can you tell us about so and so, what
about so and so, how about so and so,
2,121 Can you tell us anything about the schools of New Zealand?
2,122 UYhat can ycu tell us about; the amoeua?
2.123 What else can you tell us about the nematode?
2,12 What about the skin of the frog?

2.725 How gbout the surface of the moon?

2,126 Anyone add anything to that (discussion of boron)? |
2,13 The entry asks about the purpose, sim, or function of something.

2.131 What else does the pupi; of the eye regnlate?

2,132 'What are soms of the functions of the liver?

2,133 VYhat is the aim of the triple A?

2,13h What are nouns supposed to do?




2,1h

2,15

2,16

2,17

2,18

b3l
2,135 What does the governor on a motor do?
2,136 What are we supposed to fird oub?
The entry asks explicitly what the relationsnip is between
tuo or more things, The word "relationship®, "rslated", or

relations" appears in the question,

2,141 What is the relationship between the big dipper and
the north star?

2,142 How is spelling ability related to reading ability?

The entry asks what something (object, word, institution,
etc,) is used for, or the uses of it, ete.

2,151 Uhat is another use for hydrogen?

2,152 Yhat is police power used for?

2,153 %hat are some of the uses of merble?

The entry asks what something {individual, object, institubion,
ete.) did; was doing, what was done with something, what they
did, etc, (If the question asks the person addressed what he
does, did, has done, etce., it should be placed in 2,27 rather
than here, )

2,161 What had Wilson succeeded in doing before the war broke
out?

2,162 Did the U, S. go in and take the territory?
2,163 %hat did they do with it (treaty acreement)?

The entry asks sbout the form, appearance, composition, etec,,
of something,

2,171 What does a landau lock like?

2,172 How about the form of 2 lamella?

2,173 4Yhat is lampas made of?

2.17Th VWhat was that scene like?

The entry asks what was found out by someone who is not a
member of the class. {If the question asks the person

addressed what he found out, e,g, 'What did you find out,*
etc,, it belongs in 2,29,) ,

4
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2,181 What did Darwin find out abou* the emotions of man?
2,182 What did the main character discover about himself?

2,19 The entry asks what the properties or characteristies of something
are; whether something ever had or now has a particular property.

Ve other properties of chiorine?

&y
2,192 %Whet are some of the physical and chemical properties
of iron?

2,193 What are some of the characteristics of John Marin's
paintings?

2,19 Did man ever have scales?
2,195 “hat olse is characteristic of the reptile?
2,196 What do the whales have?

2420 The entry ssks what is the problem of something (snimal, person,
nation, ete.)

2,201 Yhat was one of the first problems faced by the
Congtitutionzl Convention?

2,202 What are the problems of the poiar bear?

2,203 Can you name one of the problems Washington faced as
a general?

2.21 The entry asks where - where something comes from, where it
is located, where it gets its name, etc,, where something
was done, where it is found, and the like, (Questions which
ask where something was discussed or talked about in the course
belong in 2,28,)
2,211 Y%here are the kidneys located?
2,212 Where did Eooker T. Washington get his first name?
2,213 He wasn't torn in Salem, Illinois, was he?

2,214 Where is Singapore?

N

.22 The entry asks when « when something happened, what time it
occurred, etc,

2,221 Do you know what time it was (that Cleveland served
as President)?

(o222 When was the Spanish Armada destroyed?
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2.25

2,26

2,27

6:6

The entry asks explicitly for a description., The ward "describe®
is used in the entry. ‘

2,231 Will you describe the way the main character looked?
2,232 How would you describe the landing of a plane?

The entry asks how many there is of something, or how long
(in a temporal sense or otherwise) something is, and for a
numerical valve of the ares, vclume, valence, ete,, of a
particular something, All questions asking for nurerical
value of varisbles or constants go here,

2.2l How many bones are there in the human skeleton?
2,242 How long did the Civil War last?

2,243 The area of the triangle is?

2.2 The sum of the squares equals what smount?

2,25 What is the valence of the {50),) radical?

2,246 What is the altitude in this triangie?

2,247 What is the size of +hat angle?

The eantry asks how the person addressed or the class at large
feels (felt), whether or what he (4it) understands, what he
(it) thinks of, ete.

2,251 Did you like that piece of music?

2.252 Do you ever feel moody?

2,253 Understand (an explanation in a physics problem)?
The entry asks either the person addressed or the entire class
what he (it) notices, has seen or heard, or whether he (it)
has read about something, what he (it) lesrned, etec,

2,261 ¥hat do you motice about the fish in the aguariun?
2,262 Have you ever heard of the snowbird?

The entry asks the person addressed what he does, has done,
what he has or has had,

2.271 Do you have headaches?
2.272 Did you ever handle snakes?
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2,28 Tha entry asks what the source of information is, (not whatls

contained in the source), whére (but not what) something was
talked about, where one found out about something, ete,

2.281 “here did you learii about the principle of flotation?

2,282 - Yere you there when the speaker told about the origin
of coal?

2,283 -What page is that on?

2,29 The entry asks the persén addressed what he found out aboub
something, (If the entxy asks what was fcund cut by someone
who is not a member of the class, it belongs in 2.18,)
2,291 What did you find out j.abou't race horses?

2,292 What have you discovered about the way to extract potassium?

2.30 The entry asks what to do, or what the means are, to reach
or attain certein ends, :

2,301 Yhat does one-do tq:‘gm :"unblemished peacﬁes?

2.302 ‘hat mist we do to find the volume of a cylinder?
2,31 The entry asks whether something exists, |
*’ ' 2.311 Does Japan have.a king?
2.312 IAre there vestigial structures in the human body?

'2.32 The entry asks whether (but not by what means) something is
changing, has changed, etc,

E 2,321 - Is the earth's surface becoming smaller?
3.1 Criteria and Examples

3 3.11 The entry mgy ask for any one of the following: for an example
or instance, for elther one or soms members of a set of things,
for something else about an object (abstract or concrate)
already introduced, for other groups or types of things than

_ those slready mentioned, Entries of this type usnally zontain

4 such words as "example", %“one", "some", "a" or "an", "another",

s "other™, "what else", They never sgk, explicitly or implicitly,
for all members or for a particulzr member of s set of things,
(Entries which ask for examples or instancss of reascns, beliefs
agreements, and the like are to be placed in L rather than here.3




3012

3.13

3.1

6:8
31,111 Give me another type of highway accicdent,

3,112 What is an example of words spelled alike bul pronounced
‘ difierently?

30,113 Can you think of any other types of government?
3,11l Give me a substance that dissolves in water,

3.115 Name some words which have the same form for both
' plural and singular,

3.116 Yhat else is heavily restricted by tariff?

The entyy gives a set or class of things, and asks that all
members of it be named, listed, or emmerated, This type
of question differs from those in 3.11 in that it requires
implicitly or explicitly, that gll rather thsn some members
of the class be named, (Questions which ask for the mere
listing of reasons, beliefs, etc., should be placed in k
rather than here,)

3.121 ’{’Ihat are the parts of speech?

3,122 “hich states did Wilsonm speak in during his first
campaign?

3,123 What are the different parts of the heart?

3,12l Name the compovents in that diagram,

3..125 %hat are the races of man?

The ‘entry gives a particular class or group of nings, or
else. a psrticular object {concrete or abstract), such as a
word, a line (in a geometricel figure), a biological entity,
and it requires that these be specified by name,

3.131 Vhat would you find mext to the mucleus of the cell?
3132 VUhat is the longest bone in the human body?

3.133 Which part of the brain is the lovest?

3.13L4 Which word is to be modified?

The entyy describes or suggests a particuiar person, a character,
social group, institution, and it requires that these be

identified by name, (Same as 3.13 except that persons, social

groups, and institutions are involved,)

o R
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3,141 Who made the "Cross of Gold" speech?
3,142 What is the lower house in New Zealsnd?
3,143 Whom did they select for the campaign manager;f
3.1kl Which group of peoplé supported the revolution?

3.15 The entry asks explicitly for the mme of something or for
what it 1s called,

3,151 Do you know what "strike breakers" are called?
3,152 What wvas the name of the man who nominated Harding?
3.153 What do we call animsls which suckle their youdé?
3.154 Can yo recall the name of the here (in the play)?
3,155 What is the technical name for the junco?
ke Stating
bol Criterias and Examples

4,11 The entry asks any one of the following: What is (was) deduced,
inferred, conciuded, decided, rscommended, belisved, or whct
are the issues, criticisms, obligations, ete,
4111 Whet eriticism did they make of Harding's sadministration?
1,112 Does anyone recall the decision reached at the conference?
4,113 Our conclusion is whet?

1,11y What were Clevelsud's obligations on assuming office
the second tims?

4,12 The entry asks implieitly or explieitly for a formula, equation,
" rules, (theorems, principles; ete,) when not used to explain.

Py S - ba121 Do figures have to be the same size to be congiuont.?
4,122 Whet is the formule for the area of a square?
4,123 Bewton's law of gravity--what is it?
4,12 The area of a triangle mist always be what?

= i i raneon O
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Lh.13 e ertry asks for ome or mare steps or phases in the solvirg
of a problem,

4,131 Yhat is the first step in the proof?

4,132 What is the next thing that comes to your mind (in
solving a problem)?

4,1y The entry asks the person addressed what snswer (solution)
he got, whether he has the answer or not, ete,

h il What (sclution) have you got?
4,142 Did you get the answer?
5,113 Which answer did you get?

ho15 The entry asks or directs the students to practice a given
exercise (either repetitive or involving the use of principles
to make choices among alternatives) ar to give eorrections
of errors made by fellow studemts, (Invitations or commands
t0 ‘do or to carry on discussions or tc work on problems belong
in 13,13 rather than here,)
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| 11,151 Give us a eorrection on that,

4,152 Read these sentences and use the correct verb form in
the blanks,

bo da 7 ST os 33y ’
W el B s e e

 Bas3 Use this word (swiftly) in a sentence.
'h.lsh Give me a comparison of these two colors,
5. Reporting _'
5.1 Criteria and Examplea

5.11 The entry asks for account of what is 3aid about, something in
: a docunent, book, text, atc., or what is shown on TV, etc,

5,111 Did the text nay anything about Hamiltonts ecoromic plan?
$.112 What did the treaty say about the rights of the Indians?

5,12 The entry arke that the information given in the text, etc.,
cbout a problem be stated,

5.121 Tell us what is given,
5.122 What do we have givea?




AT STATI A T S TR A Y O e TR W T s TR S

il Aba et iies VL o

A RTRESAIR A s T

poatantah bt i it e

6.

Te

5.13

S N A S

6:11

The entry asks for a summary or a review, for what an individual
recalls about the class work, and the like,

50131 Sum up what we have been doing,

5132 What did we say about the public control of business?

50133 %“hat dc you remember about Jackson's attitude toward
the bank?

Substituting

6,1 Criteria and Examples

6,11

6,12

Valuating

The entry asks or directs the student to multiply, substitute,
ete,

6,111 Multiply it for him,
6,112 Substitute for us in this equation,

The entry asks or directs the students to simplify an expression,
etc, '

6.121 Simplify it for us,

Perhaps the most veliable (but not completely dependgble) verbal
cue to these entries is the cccurrence of such words as "bad", "good",

"mistake®,

"pight", "safe%, "true", "freedom", “strong", 'new’,

Tel Criteria and Examples

7,11

1,22

The entry asks whether the action (decision, feeling, ete,)
of an individual or group is right, just, democratic, strong,
ete,

7.111 Do yocu think President Trumun did right when he removed
General MacArthur?

7.112 Was the sit-down strike a sensible thing?

The entry asks whether an instibtution, law, soclal pol:!.cj ’
or practice is right, just, good, bad, ete,

72121 Is a law requiring a person to belong to a union bad?

7.122 Didn't the antli«trust legislation rob people of their
rights? o

7.123 Do you think the pariiamentary system is very gcod in
emergencies?
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7,13 The entry asks vhether a physical or biological obje6t or
characteristic is important, valuable, ste,

7,131 Is the fact that man has the thumb very important?

7.132 Do you think that silicon is very valuable to Ameriecan
industries?

7.1l The entry asks whether an operation is satisfactory, a bit of
evidence is sufficient or adequate, or an assumption, statement
conclusion, ete. is true, safe, sufficient, and the like,

s
7.141 Would that be a satisfactory way to messuve humidity?
7.142 I8 that a safe grgument? 3

7.143 What about what the newspaper said on toll roadses=is ;
that true? . :

8, Opining
8.1 Criteria and Exeamples
8,11 The entry asks for an opinion or belief about the disposition
' or feeling of an historical individual or social group toward
something which happened or existed after his (their) time,

8,111 Would Hamilton favor legislation to help the farmer
today? '

8,112 Do you think Napoleon would favor present French foreign ﬁ.
policies? ' f

8,12 e entry asks for an opinion about how an historicsl individual
or group felt or thcught about something vhich happened or
existed during his {(their) time,

8,121 How do you think the Romans felt about foreign conquesta?

8,13 The entry asks for an opinion about what an individual or group 3
will say or do in the future (immediate or remote) about something, ;

8,131 What will the next generation say about the administration
of President Truman?
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8,1y The entry asks for an opinion about whether something is
possible or not.

8,141 Can a snake do that « cliumb a tree?

8,142 Do you think you can learn to do that = type 100 words

a2 mimie?
8,143 Can one also use 'a = 522!

8,15 The entry asks what a person or gr’oup lacks, what would benefit
him (them), what you {they) would do asbout something, and the
like,

8,751 What do you think the school needs most of 2l11?
8,152 Would an income tax benefit the poor?

8.16 The entry asks for an opinion sbout whether something is necessary,

8,161 Did President Roosevelt have to declare the bank holiday
t0 save the countiry from complete disaster?

8,162 Dnes a fish have to live in water?
9. Classifying
The most (but not completely) dependable verbal cue for the identification
of these questions is the occurrence in the question of such words as “group®,
"type®, "eclass", "classification", ¥kind®, "sort", and other expressions
equiveient to these,

9.1 Criteria and Examples

9,11 An instance (either a particular or subclass) is given, and the
type {class, kind, etc,) which it belongs to is asked for,

9,111 Is it ("there") usually an adjecti.ve?’
9,112 What type of reaction ig this: exothermic reaction?
9,113 What group (of animals) does the starfiskh belong to?
9,11y Would this (NaOH) be an organic compound or inorganic?
10, Comparing and Contrasting
The most (though not entirely) dependable verbal earmark of theée
?uestions is the presence of such expr~= i~ 5 as "difference bstween

in, among)", "differ®, "differ from", Afferent". "compare", "1%' ",
Yeorrespond”,
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10.1 OCriteria and Tixamples

10,11 Two or more things are specified, and the differences or
gimilarities bhetween them are to be supplied,

10,111 What is the difference between organic and inorganic

{ sormonndae Y2
L LoMo s
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. 10,112 What do they (words on board) have in common?
310,113 How does that (murder) differ from culpable homicide?

10,11 Is there any difference in the tongue of the lizard
and the salamander?

10,12 Two or more objects are mentionesd, and their differences or
similarities with respect to a specified characteristic or
a component part is required,

10,121 'Where do we have a big difference in these amimels
(fregs and salamanders)?

10,122 Can you tell the difference between SOp and HoS as
far as the odor is concerned?

10,123 What is the difference in these two {axon and dendron)
in their structure?

10.13 "~ object is specified, and something similar to or different
om it is to be supplied,

10,131 What would it (mervous gystem) correspond to in a
building?

10,132 %What's the opposite of the word “dorsal"?

10,1 Two or more things are supplied, and the entry asks whether
the things are alike, the same, etc, '

30,141 1Is the state the same thing as the government?
10,12 Would a quall be something like a partridge?

11, Conditional Inferring
11,1 COriteria and Examples
11.11 The antecedent gives an objective condition in which a psrson

finds himself, and the question asks what comes to mind, how
one would feel, et~z,

11,111 What is the one wish that goes through your mind (when
you are in a situation that is ubtterly hopeless)?




6115

11.12 The antecedant mentions or suggests a psychological state
(need, want, feeling, use of mind or rervous system, know,
perceive, etc,), and the questlon asks what is to be done,
what has to be done, what is going to be done, what you would
do, what the result would be, what would be possible, ‘ete, - -

11,121 If you need a modifier to modify a verb, which one
' (modifier) are you going to take?

11 122 If you tried t6 stop thinking, couldn't you? -

1i,123 If you saw it (cerebrum) from say, the back, what would
' it appear to be like?

11.13 The antecedent gives s condition, 2nd the question uses such
exprossions as what asppens, what might happen, ete,, toc ask
for the consequent,

11..131 What happens when you ave hypnotized?

1.2k The antecedent gives s condition (action, decision, social
practine, ete,), snd the question asks for an effect which
is good, bad, megative; or the question may simply ask for
a value judgment, as in (11.142) below,

11,141 %hat sre some bad things (which rssuit to the colonies
by colonization)? '

11,142 Ts he a good judge Lf he sentences the man +o hanging?

11.15 The antecedent gives a condition, and the question uses such
expressions as "effect®, "affect", "influence", "result",
“get", gain®, fgive", "bring", to ask for the ccnsequent,
Unlike 11,1k above, a deseriptive rather than a value gonsequent
is asked for,

11,151 What else (did the mother country get from having
colonies)?

11,152 Something else (which results to the colonies by
colonization}?

11,16 The antecedent gives a condition, amd the question uses the
expressional form 'What is x,..?' to ask for the comsequent,

11,361 If they're (two limes) parallel, what is the altitude
of the two triangles?

11,162 What is the side of the square, if its diagonal 3s 10?
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11,17 The antecedent suggestsan opsration (mathematieal, physisal,
etc. ), and the question ssk= for Lhe resulb, outcome, cte,

11,171 If you put gold in aqua regia, what becomes of the
gold?

11.272 Uhat would result if we were to add this weighter %o
T ihe beam?

11,18 The antecedeitt gives a condition (mathematical, physical, ete,)

' and the quesbion uses such expressions as "how much", "how
long", "how many", and otler guantitative expressions to ask
for the consequent,

11,181 ‘If you had a car and go fifty miles an hour for three
hours, well, how far do you go?

11,182 1If the base is CD, we knaw its (parallelogram's) hers
is how long?

11,19 The antecedent gives a condition, and the consequent asks how
something may be identified, explained, classified, defined,
valled, etc, . o Co :

11,191 If it (fish's eye) is not compound, what kind is it?

13,192 When we use this term (friction) in physics, how do we
define it?

11.20 The antecedent tells what an object or substance is, and the
quesiion asks what it would do, etc,

11,201 If it's an electrovalent compound, then it wouid?
&

Entries baginning with How.o.? and Why,..? usually are explanation
entries, So, these stems are fairly reliable cues, But if these cues
alone are used, many explanation entries will be overlooked, For some of
them have quile different stems, such 88 What,oe? I8...7 Canye,? and
Would...? The following is a typical cuse of entries having such stems:.
*WWhat else happened that helped business?® ‘The student is asked to cite
the event that supposedly "helped business”, In general, entiies asking
for evidence (laws, rules, fzots) to account for something are clessificd
under explanation,
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12,1 ¥echanical Explaining
12,11 Criteria and Examples

12,111 A physical or biologicsl peration or process performed
by, or occurrirg in, an amimal (person) or plant is
glven, ard the eniry asks elther how or why it occurs

or is performed,

12,1121 How does a chicken digest its food?
3 12,1112 Why is it that a frog can live under the
' 3 water?

12,112 The entry suggesisa physical ar biologicsl cuteeme, -
- result, process, or opération that is prevenmted or
kept as it 1s, and ike entry asks what it is that
prevents it, ete,

12,1121 Vhat keeps the body temperaturs from risirg
) on a hot day?

12,2 Csusal Explaining
12,21 - Criteria and Fxamples
12,211 The entry g_ives a psychological state or attitude
3 _ {actual or claimed) of a person ar group, and asks
- why it occurs or whai brings it about,

12,2111 Why do you suppose the attitude of the
Fresident was against the Suez invasion? -

12,2112 Uhy was the main character often unhappy?

12.;‘?}.2 The entry suggests a possible cause of an act {or
- result), and asks how the suggested cause leads to
the givez act or cubeome, -

12,2121 How does socio-cconomic level lead a person
to engage in delinquent activities?

12,213 The entry gives 3 social ar political condition or
action, and asks how or why it occurs or has occurred,
or what condition causes it,

x 12,2131 Wiy did the Democratic party lose the 1952
election?:

12,2132 Whst is the gause of juvenile delinguency?
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12,215
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A physical effect or outcome (organic or inorganic)

is mentioned or described, and the entry asks why it
occurs, or what produces it, or what amount of somge
thing will produce it,
12.21h1l Wby does iron

1989

- e

12,2112 Why does a free flosting magnet point to
the north?

A state of affairs (organic or inorganic) is desecribed,
and the entry asks why or how it is the case,

12,2151 Vhy is the yellow pine found in the deep
south rather than farther north?

12,3 Segquent Explaining

12,31 Criteris and Examples

12,311

12,912

12,31

The entry states something that happened, and it
asks how it happered, - Usually the word "happen"
occus in the question and the question usually
begine with "How",

12,3111 How did Cooclidge happen to become president?

12,3112 How is it that Jackson got the name of
Stonewall?

The entry describes a state of affairs, and asks
vhat some person did that brought it aboute These
entries usually begin with "What",

12,3121 What had Jackson done that turned the .
financial interests in the Bast agains® him?

The entry suggests an outcome or result, and asks
implicitly what events brought it about, These
entries usually begin with "“What",

12,3131 What turned the Chamber of Commerée against
the NRA?

The eniry states a partieular thing that was done
by a person(s) other than the one addressed, and
asks how it was done,

12,3141 How did he (author of film) show those
(ancient fish)?

12,142 How did Lincoln succeed in winning the
nomination?
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12, Procedural Explaining
12,41 Criteria and Txamples

12,11 The entry asks how the person addressed does or did
a particuler thingo

12,4131 How do you extract it (potassium)?
12,4112 How'd you spell Yhydroxide"?

12,412 The entxy asks how the person addressed gets or got
a particular result,

12,4121 How®d you get the answer to that problem?
12,4122 How do you get that result on those scales?

12,413 The entry asks how the person addressed {or another
person or persons) does ar did, can (could), or will
(would) do a particular thing.

12,4131 How -could you prove that the Pilgrims came
here for religlous freedom?

12,4132 How would you identify an aeid?
12,4133 How do they hybridize corn?

12,514 The entry asks how a particular sometbing is done
(without regard to time, circumstance, or person),

12,4141 How is sulphur mined?
12,4142 Humidity is measured in what way?
12.43%3 ‘tCrandiflora® is spelled in what way?
12,5 Teleslogical Explaining
12,51 Criteria and Ixamples
12,511 The entry asks why something is important,

12,5111 Why is the ability to change its eolor so
important to the ciameleun?

12,5132 Can you tell us why rapid commnication is
important to a nation with a large territory?
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12,512 The entry asks how or why something (exQluding
linguistic and mathematicel materials) is used,

12,5121 Why is lead pipe used in plumbing?

12,5122 How do the various foundations use their
' money?

12,513 The entry asks why certain structures (biological,

physical, or social) exist, or why they occur or
work in a particular wey.

12,5131 Why are there three branches in ocur government?
12,5132 Why do frogs have wrinkled skins?

12,514 The entry asks why a person or group does (did) or
would do a particulzsr something,

12,5141 Why would they (Boxers) pick on that
particular city?

12,5142 Why did he (Arthur Jorvis) leave it (his
uriting)?

12,515 The entfy asks why a particular situztion is a
problem,

12,5151 Uhy are traffic fatslities a problem?
12,6 Normative Explaining
-12,61 Criteria and Examples
12,611 The entry asks why something is classified in'a
particular way, how it is identified, or why it

is called what it is called, or it asks for a

characteristic which is used to account for something

being or becoming a member of a group,

12,6111 VWhy do we call them (animals between
vertebrates and invertebrates) the chordata
animal group?

12,6112 Why do we put the gypsy moth under . eets?

12,6.13 How do we identify spiderwarts?

12,612 e entry asks how we know something,

12,6121 How do you know that sodium chloride should
react neutrsl?

12,6122 How will you know whether to use the definite
article hers?
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12,613 The entry asks for reasons to justify a particular
conclusion, The word "reason" appears in the question,

12,6131 For what reason (two sides equal)?

12,6132 Wnat do you have as the reason the two
triangles are congruent?

12,61y The entry asks why or hoy some particular linguistic
usage is chosen, decided upon, accepted, ete,

12,6141 Wny (do you think the modifier in the sentence
shonld be "positive")?

12,6142 Why do you decide on "rapidly” (as a modifier
in a sentence)?

12,6143 How are you going to decide in this ease
which one (adjective or adverb) ym use?

12,615 The entry asks why a given conclusion (explicit or
implicit) is the case,

12,6151 Yhy does angle A equal angle B?

12,6152 Why do you say that we can't use that formla
here?

13, Directing and Manesging Classroom
13,1 Criferia and Examples
13,11 The entry asks aboui reports, themes, and papers-swhen they

are t0 be made or completed, who is to do them, what is the

subject of reports, topics, ete, ;

13,111 Who wants to give a report on the fisheries?
; 13.112 let's have your report?
' 13,113 How gbout 2 report on rockets?

13,11 Did you include the north star in your report?

13,115 Do we have anybody who hasn't had a chance to report?
13,116 Would you read your theme?
13,12 The entry asks about problems, topics, outlines and assigmments,
13,121 Was this topic in the assignment?
13,122 Are we supposed to continue with these questions?

13,123 Didn®t I assign those problems?
13,12 Were we to write the assignment out?
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1).,13 The entry asks about who had, or who is to do a problem,
or it invites someone to handle a problem in ciass, etc,

13.131 VWho has problem N,o‘, 42

13,132 The sixth one (problem in geometry)?
13,133 The next one (problem in physics)?
13,13k Give us that one (problem),

13,135 MNumber L, please,

13.14 The entry asks about c¢lassroom mechanicse-who is to lead
discussion, ete,

13,141 Who is to lead the group today?
13,142 Who is tc pass out the books today?

13,15 The entry asks about answers to questions_rating of examinations,
giving of examinations, etc,

13,151 Is thetest worth 100 points?
13,152 How much did you take off?
13,153 What was quesiion 15?

3. Relisbility of Criteria

The type of reliability estimate we used to determive the reliability
of the criteria was one based on percentage of agreement between independent
judges, The experimental phase involwed obtaining independent judgments of
a sample of entries, The statistieal index that we used was a rather simple
ocne involving merely frequencies of sgreements and disagreemenis;

Four judges were used to obtein the indeperndent judgments required for
the relisbility test, "ese four judges were graduate students in Education
at the University of Illinols, Two were from the educational psychology

program and two were from the phlilosophy of education program,
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Two sample sets of entries were used for the purpose of training the
judges, The first was an easy set containing about 55 entries, The other

set was more difficult and contained about 120 entries.

instructions and a set of general procedures to be followed in classifying
the entries, These general procedures are to be found in the Appendix,

After classifying the Tirst set of easy entries independently of each
othery, the judges met with us to check their agreement and to discuss diffieulties
they encountered. They then elassified the second set of more difficult
entries and afterwards met with us again to check their agreement and discuss
their problems,

The final set of about 300 entries was then classified by the judges,

The entries in this final set were selected randomly from the entries we

Judged to be in each category, One out of four entries in sll but one of

the main categories and the subcategories of Designating were selected randomly,
and one out of three entries in the subcategories of Defining and Explaining
were selected randomly. The one exception was Substituting, which had so

lew entries that we used them all in the final set,

The agreement on this final set of entries was determired for two pairs
of judges (esch pair containing one philosophy student and one psychology
student). This labier procedure was used to minimize the number of sheer
oversights likely to occure-rather than actual misjudgments and misapplications
of the criteria, Thus these reliability estimates are for pairs of judges,
not single judges, (We feel it best that judges always work in palrs rather
than singly on this material, because its complexity tends to result in many

"sheer oversights",)
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The statistical index used to estimate the reliasbility of the logieal
categories was based upon the mumber of agreewents per category between the

two pairs of judges. Thus each category has a separate coefficient.

1@ formula for this index is: Ry & s where By is the

A3

By #Ty vy
estimated reliability for category (or subcategory) i, A; is the number of
agreements in category i, D13 is the number of entries placed in category i
by the first pair of judges but not by the second pair, and D2; is the number
of entries placed in category i by the second pair of judges but not by the
first, The estimated reliasbilities we obtained are pres:nted in Table 6:1,
(The entries designated 1T, 3T, and 127 a;e for these categories as a whole,
i.e. ignoring the subcategory divisions..)

As can be seen, the estimated reliabllities range from 0,00 to 1.00.
The median is 67, and the middle 50% of the estimstes range from .62 o
oOlewa fairly high percentage of agreement for the present status of our
categofiesa

The highest estimated relisbilities are those for categaries 3,15, 3.1k,
3411, 1,12, and Gestwo subcategories each in Designating and Defining,
respectively,. and Substituting--; these range from .88 to 1,00, The lowest
estimates sre those for categories 1.,1L, 1,13, 5, and 12,3«stwo subcategoriss
of Defining, Revorting, and an Txplaining subcategory--; these range from
0.00 to .36. (The two subestegories 1.1l ard 1,13 in Defining had only two
entries each, so that the very low estimates for these subcategoriesee,33
and 0,00, respecti.velye-are undombtedly due at least in part to sampling

error, )
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Table 6:1, Reliability estimates for the criteria ]
for the logical ecategories, i {
:
Reliability ]
Category estimate
1.11 Rt
1,12 8
1.13 ® 33 3
1.1k 0.00 ]
1T .8l :
2 .67 ;
3.11 Sl ;
3.12 o2 a;
3.13 A8
37 o1l ;
k .63 :
5 33
6 88
7 60
8 o713 :
10 62 :
11 67 ;
12,1 .83
12,2 55
12 0'3 036 3
12 .h .67 \\i
1206 ' . 76 3
12T Sl ;
13 e 87 ;

ERIC

IToxt Provided by ERI
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These estimates are shown graphieslly in Figure 6:1. (Here, e.g,, the

concentration of the middle estimates is mere apparent.)

Figure 63; Frequency distribution of reliability estimates,
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L. Discussion and Interpretation

On the basis of the work we have done with the categor .es, it seeﬁs
apparent that much of the unreliability is due to four somewhat distinct
types of difficulties,

One type is overlapping between the categories due to the presence of -
conflicting cues within the entry, i.e. one part of the entry indiecstes that
it is to be placed within ome caiegory and ancbher part of the entry indicates
that it is to be placed In an enbirely differeni c:tegory. In this type of

difficulty, the two separste parits of the entry each by themselves clearly
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conform to the eriteria bul eonflict as to-which'categony the entiy is to
be locatei, Thus disagreement may result from one judge following one cue
and another judge following the other cue,

In the second type of di ffienlty; neither the thols entry nor any
significant part of the entry seems to satisfy the criteria of any category,
That is to say, the entry does not seem to belong in any categery, Judges
will disagree as to which of several categories seems to be the most appropriate,

The third type of difficulty is somewhat similar to the first type.

It is due to what seems to be a gradual shading of one category into anothers
8.8es Designating tends to shade into Explanation, the entries seeming to
fall along a continuum, Here judges may differ with respect to the point

on the "continmwum® at which they separate one category from the other,

The fourth type of difficulty arlses from the fact that our criteria
involve verying levels of inference, some being extremely high in referential
distance from the categories and others very low, The criteria for categories
3.155 1.11, and 1,12 require very little inference., These cases, as already
noted, are among the categories high in reliasbility., It is interesting to
note that th verbal and syntactical cuss ars strong and dependable in the
eriteria for these categories, The verbal cues "mean" and "define" as well
as the syntactical cue 'What is X?' go a long way toward indicating unambiguously
the category to which entries exhibiting them belong, On the other hand,
some categories are marked by criteria requiring a great amount of <nference,
A case in point is category 12,2 - Causal “xplaining. The eriteria in this
case are not only vague tut they also require the judge to decide whether
an entry asks for an explanstion of an eveni:y Or an explanation of an
explanation of an event., Such an interpretation of a criterion, to sgy the
least, involves a high order of reasoning, especially when neither verbsl

nor syntaetical cues are dependsble,
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At present, we have been unable to develop either completely independent

categories or suitable eriteris by which to eliminate such diffieulties, and

it is often not clear as to whether it is the categories or the eriteria

which needs the most improvement,
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CBAPTER VIY
AMALYSIS

This chapter will present the results we bave cbtained up to this point
with the logical categories. We will Pirst treat the actusl. existence and
relavive frequency of logical operations in the teaching we sawpled, and
then discuss briefly djfferences in the cccurrence of these categories amoug
schools, grede levels, and content arcase-Mathemties, Science, Social Studies,
English, and Core Prograam.

We would like to emphasize that our analysis at this point is of the
sheer frequency of the logical demenise-8s they appear in the entriese-made
nostly by the teachers on the students. We have not a8 yet anmlyzed the
sequences or patterns of these demands, nor the ways in vhich these demends
are handled within the bodies of the episodes.

1. The Existence of Ioglical Operstions in Teaching

The purpose of the first phase of our investigation, as indicated in the
first chapler, is to determine what logical patterns, if eny, are to be found
in teaching. Thus, as we d;!.scusaed in ChapterII, ve sampled classes in various
content areas at different grade levels, and in schools baving various spending
patterns, socloculiural enviromments, and teachers of somevhet diffarent
training and background in hendling loglicsal metiers. We feel that we obtained
a fairly representative sample of teaching, but certainly do uot claim that we
bave & random sample of tesching--whatever such & procedure might mean in the

T:1
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context of teaching, (E,7., the reader wiil recall thet we essentially had
to use teachers who volunteered their services.)

A1l the entries in the classes that we tazped ard wers able tn uge were
classified by the two members of the projlect staff (the principal investigators)
who were responsible for developing the categories, Each entry was placed
in one and only one categerye--no disagriaements were permitted,

The distribution of entries by the logical categories obtained by this
procedure is presented in Table 7:1., The classes have been grouped by subject
matter and content area.

It is clear from exsmining Table 7:1 that several distinct types of
logical operations are present in the teaching we have amalyzed, The entries
clearly are distributed among all the categories<though by no means equallyee
and there are large mumbers of entries in each of what we know to be logically
distinct kinds of operations, especiaily in the cstegories of Describing,
Designating, Fxplaining, Conditionsl Inferring, Defining, and Classifying,

{"We know also from the reliability test reported in Chapter VI that discriminations
can be made among these categories fairiy consistently,)

Not only do we have clearly different logical operations in the teaching
we have studied, but these logical operations differ in the frequency with
which they occur, Thers is no clearly appropriate method for obtaining expected
ﬁmuenciea in each of the categories from ou: data, nor do we have any defensible
rational basis for determining the expected frequencies in each category;
therefore we have not employed a significance test to establish that these
categories vary in frequency of occurrence, However, it is clear that with
such a large munmber of entries no statistical test is required to support
the conclusion that the number of entries varies significantly from one category
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Table 7:1. Distritution of loglcal Crtegories by Aveas and Subjlects.
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Subject— g g 5 £ L=28 p8%
Eq—t 8 [ g?’
8 HHe & 4
Cabegory B S Eap @88
l. Defining
1.11 11 4 6 0 6 2.0
1.12 1 0 6 - 0 4l 1.3
1.13 1 0 3 0 10 0,3
1.4 0 1 0 1 14 0.5
1P 13 5 15 1 139 i
2. Describing 39 Lo 96 T 861 25.3
3. Designating
3.11 15 2 c 0 T 2.1
3.12 7 1 0 0 34 1.0
3.13 38 - 8 9 1k g2 5.7
3.1% 2 16 8 L 150 b
3.15 6 10 3 3 ST 1.7
3T 68 37 20 21 504 14.8
L. Stating ol 2 7 L 230 6.8
5. Reporting 6 0 6 18 99 2.9
6. Substituting 4) 0 0 0 10 0.3
T. Veluating 7 19 4% 9 156 4.6
8. Opining 3 1 37 12 179 5e3
9. Classgifying 21 12 . 7 103 3.0
10. Comparing ang
Contrasting 8 10 11 2 112 3.3
1l. Conditional
Inferring 9 17 ok 15 28 73
12. Fxplaining
12.1 Mechanical 0 0 1 1 21 0.6
12.2 Causal 4 2 17 3 114 3.4
12.3 Sequent 2 6 L 0 4o 1.h
1 12.5 Teleologleal 4 6 21 5 79 2.3
< 12.5 Normative bl L 8 1 113 3.3
] 127 58 21 55 15 438 12.9
13. Directing and
Mensging Classroom 38 18 22 ko 318 9.4
Total number of entries
per subject 36k 192 348 230 3397

¥Indicates total mumber of entries in this category.,
#Eubscripts on the subjects in this aree indicate the grade level of the class.
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to another, Describing, Designating (3T), and Fxplaining (12T) are the three
most frequently occurring operations in that order, with Directing and Managing
Classroom and Conditional Inferring and Stating next. The least prevalent
operations--aside from the subcategoriese=seem to be Substituting, Reporting.
and Classifying,

We conclude, then, that we have established clearly that there are logical
operations in teaching, and furthermore that some of these operations are
significantly more prevalent than others, notably those of Bescribing, Designating,
and Txplaining, in that order,

2, Logical Operations Within and Among Content Areas

As we examined the results we obtained, as shown in Table 7:1, we observed
marked differences from c¢lass to ¢lass in the frequencies of the logical
operations, Although the analysis and interpretation of sueh differences is
not central to our project, and certainly was not included in the original
purposes indicated above, we felt that some discussion of these differences
might be of interest,

Sinee our data were not gathered for the purpose of ¢larifying the
relative effecvs (on the nature and frequency of logical operations) of
teachers, suhjects, schools, and grade levels, these variables are highly
confounded,,

The schools differed with respect to momey experditure per student and
sociocudtural characteristics, Such differences would probably influence
the logiesl demsnds in the classroom mostly through the medium of the teacher,
so that school differences probably reduce to differences in teachers, Thus,
for the purposes of this discussion, we can ignore differsnces betwesn the

schools,

N Lt e & o o v
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We taped classes varying from the ninth to the twe’fth grades. This
verdation in grade level, however, occurs in an age range in which the capacity
of the average student to handle logical demsnds is probably the same from
one age lsvel Lo another, On the basis of a great deal of evidence concerning
the development of IQ with maturation, it seems fairly clear that there is
1ittle significant incresse in the IQ beyond the ninth grades thus the capacity
of the student to handle intellectval operations probably changes very little
during the high school years. Also, Piasget's cbservations have led him to
conclude that the handling of propositionsl logic has been achieved by most
normal adolescents by the time they have reached high school, Thus, for the
purposes of this discussion; we czn ignore not only the differences in s;:houla
but the differences in grade levels in so far as maturation of the student
is a factor in determining the logical éperations at these levels,

However, these assumptions still leave the teacher and subject matter
variables confounded, It is unrealistic to assume that elther of these
variables has little or no effect on the distritution of logical operations,

It seems quite plausible to expect that teachers will differ in the extent to
which they employ different logical operations in the subject taught. On this
matter we can cite relevant evidence from our om tapes, “Je have two U,S.
History classes at the eleventhegrade level thet deslt with fairly similar
historical periods (labeled in Table 7:1 as U.S. Historyg and U,S, Historyg).
In the U.S, Historyp class, there are fewer entries especialiy in Describing,
the 3,1k subeategory of Designating, and Sequent Explaining, but there are

more euntries in Valuating, Opining, Causal Txpleining, and Directing and
Mansging Classroom, These differences seem to be atiributable to the teachersa*
ways of handling the meterial, rather than to differences in the subject matter,
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It 1s slso quite plausible that there are differences from subject to
subject within a content area (e.g., Physics vs. Biology in the Sclence area),
ard from one content area to another, Al‘t:h@ugh we realize that the teacher
and subject varlables are confounded, we shall summsrize what seem to be the
main differences between the classes within and between the content areas.
These should indicate to some extent (and to what sxtent canmot be determined
from our data) differences esmong the subjecte and areas with re spect to the
frequency with which the various i_gical operations occur.

Differences within the areas, Within both the Mathemstics and Core

Program areas there is orly one subject, thus permitting no comparisons within
these areas,

(1) Science, “ithin the Science area, Physiology seems more concerned
with Defining (1.12) and Designating (3.13) than the other subjects; Physics
is concerned more with the use of symbols (1,1k) and Conditional Inferring;
Biology and Chemistry seem to deal more with Valuating matters ,t‘(correetnesa
of evidence, correct answers to problems, ete,) than Physics and Physiology.
It is interesting alaso to note tha®, little difference between the subjects
appears in three of the Explaining subcategories (Causal, Sequent, and
Teleological); differences do seem to appear in Mechanical Explaining--where
Biology is especially highy in Procedural ®xplaining--where Chemistry is high;
and in Normative Fxplaining--where Biology is especially high, probably because
of its concern for justifying classificstions,

(2) Social Studies. In the Social Studies, Sociology is somewhat high
in 3,11, but is low in 3,1k, as is U,S. Historyg, On the other hand, U.S.
Historyp is high on 3,1L, as is World History., U.S. Historyp seems quite
high on Opining, but World History is low in this category. (U.S. Historyy
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is also very high on Directing and Managing Classroom-sthis is probably due
ko the student-centered tharacteristics of this class,) World listory and Sociology
are slightly high on Conditional Inferring; U,S, History is somewhat low in
this category,

(3) English. In the English courses that we taped, the ninth-grade class
seemed 1o be mainly concerned at the time with the learning and application
of rules of grammar, whereas the eleventh« and twelfth~grade courses were
oecupied gt the time with topies in literature, involving discussions of ncvels,
etc. These content differences were reflected in the distrimtion of entries
in the logical categories., The concern with the statement and justificatim
of the use of grammetical mles resulted in mary entries in the Stating category
snd Normative Fxplaining subcategory, whereas the discussion of characters

and issues in the novelas resulted in man;  entries especially in thy Opining
ard Valuating categories,

Differences among areas. Table 7:2 contains the mumber of entries in
each category organized by the sres, The main differences among the axrvas
seem to appear in Stating, two Designating submategories (3.13, 3.14), two
Explaining subcategories (Mechanical and Normative), Directing ard Menaging
Classroom, Opining, and Valusting, In these categories, Sclence is espocially
low in Stating, 3.1h (a Designsting mwecategory), Normative Txplaining, Opining,
Valusting, and Directing and Mansging Clasaroom; it is high in Mechardical
Pxplaining and 3,13 (e Designating subcategory). The pattern for the Social
Studies ares is exactly the ceverss of Seionce except for Normative Wxplsainirg
{(where both armss are lov), Both Mathematics and English are high in Sisting
and Normstive Rxplalning, whereszs English is high and Methematios Jow in

Opining and Veluating,
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Table 7:2. Distritubion of logical Categoriss by Aveas.

Ruder of Per cent of :
calwies total,

Aren— Mothe- Socisl £a o muber
Category matica Sclence Studies English Core casegory of entries:
3+ Defining |
1.11 % - g 20 2 '+ £ 2.0
1.13 0 0 6 ! 0 10 0.3
.14 0 13 1 1 1 16 0.5
1T 9 b1 : K 33 1 139 ‘3,*-1' .
2. Describing o7 20h 28 175 T7 861 5.3
Sell 1 36 17 7 0 T 2.1
313 5 B a4 5 8 o L
. : 85 L 192 o7
3.1% 0 4 106 26 4 130 E,h
3.15 2 2L 12 19 3 57 1.7
3T 36 159 163 125 21 5ok .8
4. Stating 58 ey 36 103 ) 230 6.8
5. Reporting 6 30 33 12 18 99 2.9
6. Substituting L 4 2 0 0 10 0.3
Te Valusting 2 22 53 70 0 156 h.6
8. Opining 5 21 & 51 12 179 543
9. Classifiying 1l 3G 1 151 T 303 3.0
10. Comparing ani
Contresting 1L 43 4 2 2 112 3.3
1l. Conditional
Toferrirg 37 82 6l 20 15 248 T3
12. Explaining '
12.1 Mechanical 0 1o 0 1 1 2l 0.6
1%.2 Causal 0 39 Lo 23 3 nk 3.4
12.4 Proceduxral 2 21 9 1 5 62 1.8
12,5 Teleological 22 11 30 31 5 79 2.3
12.6 Normative % 18 16 56 1 113 3.3
127= 39 IR 136 134 15 438 12.9
13. Direchiag and
Menaging Claseroon 50 102 78 o 18 9.4
Total mumber of entries
in arce 356 934 973 90k 230 3397

#Tudicates total mumber of entries in this category.
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We may conclude tentatively from this brief discussion, then, that it
seems likely that differences may exist in the extent to which the logical
operations are employed from teacher %o teacher, and fram arez to area.
Adequate answers 25 to what this extent is, however, cannot be determined
from our data; but await farther studies designed more specifically to investigate
these matters,
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Procedures for Classifying Entries

1. Jefinitions:
\ Enbries sre ubtersnces vhichirlagor classroom discussicn. They are
; usually questions, though muny eutries ere declarative steteuenis, commends,
4 invitations, stec. The question-type enbries vary in form. Some ere straight
interrogations. OClhers are incomplele, completion, and rhetoriecal-type
questions.
; 2. Working Procedures:
It is suggested that the following steps be teken in classifying entriles.
Itens in Step B may be taken concurrently rethsr than ia the oxder lished.

A. 3btudy the categories and criterile until you heve ecquired a workiog

Rk knovledge of then.
t‘ _ B. First, moke & repid end rough distridution of the entwies by main
‘ categories, giving no sttention et this point to the mibe-categories.
‘ Iet the refining process come later. The Pollowing hinbts mey be helpful.
' 1} Pub &1l Hov...? 204 Why...? entries in en Brplaining pile. A
fevw of these gquestions will not belong here, dut they can be
identified later.
~ 2} Sort all enbries comiaining the words "define", "mean", "mesuing",
into the Defining pile. Questions of the form *Whst is X7° belong
' here 81s0.
! 3) Entries conteiuing such words as "Gype", "class", "group", "kind’,
’ "sort"; should be thrown into the Classifying group. Not 211 of
; these belong here, bub they can be sorted out later.
- 4} Questions using the words "differ”, "difference", "compare”,

“correspound”, "same', and comparsble words should be put into

the Compering-Cortrasiing group.
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5) Enbries about formulas should be put into the Stating group.

6) All entries using such terms as "right”, "good", “"justice", and
other similsar words should be placed in the Valvating cabegory.
Some of these may not belong here, but they can be sorited oub
Iater.

7) Put all entries shout assignmenss, examinstions, clessroom
cperation, and the like in the Maasging Classroom category.

8) M1 entries begimning with "If..." should be placed in the
Conditional Inferring group. Some of these will belong in the
Monaging Classroom group and can be placed ﬁhere later.

9) Entries involving use of such words as "example”, "instance",
etec. ghould be placed in the Designaeting category.

10) You now have 2 residusl group of entries consishing largely of
those which meke up the Deseribing, Desiguating, Reporting, aung,
Stating categoﬁes.

You are now ready tc begin the refining process. Consider the entries,

one by one, in each of these roughly classified piles. As you examine

an entry carefully, decide which of the subelasses of the main
category it belongs to. IP it obvicusly belongs to none of the
subclasses, it should be thrown ir*o a residual group unless it

ogeurs te you to place it in angther category. In this phase of the

work, 1% is especially Important that you review the categories,

critierin, ana examples from time to time; eupecially at points whore
the clasgification of an entry is proving difficult.

After you have worked through all mein categories; placing entries into

thelr subelasses, classify ell entri>g in your zesidusl group. There

is no piscellaneous category. All enbries st be placed into cne or
another of the categorles provided.
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3. Procedural Rules:

The (lassroom Management category takes precedence over all other
cabegories. For edsmple, If...then...? enbries and HoW...? and WOy .7
entries vnich heve to do with the manegemeni and opseraition of the
clagsroom are to be put into the Mpanaging Classycom cabegory, even
though their form indicates thab they should be placed in Conditloneal
Inferring and Bxplaining groups.

Except for the Managing Classroom category, che Conditlonal Inferring
cabegory takes precedence over 8&ll other caiteprvies. Eatries vhich
resuire definitions, explsuations, value judgments, or wheb-not should
be placed under Conditional Inferring vhen they contain & statement
of conditions. Sometinmes the conditicans are in the lash part of a
sentence rather than in the first; for example, 'How do we expladn
commerce, if we mmust describe the class it belongs t02?! The enbry
asks for en explanation. Bub the conditional clause places it in
the Conditional Inferriung category.

Crdinarily such expressions as "Do you ramember”, "Oza you name",

Do you Ikmow", and "Will you" are to Ze interpreted ag stylistic
elements in entrles rather than as svhstonbive elements. However,
this Is not always the case. A crditerien for classifying an entry
mey have refevence wo the person addressed by the entry, for examp’.e,
Did you ever handle snakes?'! In this case the expression "Did you"
is 2 substantive parh ¢ the question. This mey also be the case
when the entry asks for al opinion, for example, 'How do you think
the Romans fell gbout foreign conquests?® There is no general rvle

Tor tclling when these expressions are stylistic or substantive. You

© .=l bave to depend upor intultion and your sense of context.




