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Macroanalysis is Lthe process of analyeing interactive dialogue in chains or
sequences of caded behavior rather than inm terms of the conventional matrices
and ratios. This process was initially used with interactive data accumulated
with the Flanders Interaction Aralysis Svstem (FIAC) and the Campbell-Rose
Interaction System (CRIS). More recently it has been used with more diverse inter-
active systems,

Macroanalysis is a descriptive process which extracts all existing three-,
four~, and five-tally chains directly from an observer's coded tallies. No
matrices are used to derive the patterns, and conseguently no inferences are
involved, The processlviews teaching not from "microscopic' three~ or six-=second
time sequences (one-two tallies), but from larger and larger groupings of data,

The term ''macro'’ was ccined to describe the incressing scope of the analysis. The
focus of the anaiysis is directed toward chains of varying length,

The macroanalysis approach is not new to the field of observation analysis.,
Kliebard (1963) and Bellack and Davitz (1963) described Interactive data in terms
of chains of varying lengths and called tnem teaching cycles. Kliehard defines a
teaching cycle '""as a unit of classroom discourse which is initiated by a structur-
ing move or a solicitation which is not preceeded by a structuring and ending with
the move that proceeds a new structuring or a new unstructured solicitation."

Kliebard developed iwenty=one teaching cycles from specific sequences of
Bellack's four pedagogical moves (Structuring, Soliciting, Responding, Reacting).
He analyzed the interactiQe dialogue of a sample of senior high school social Studigs
teachers in terms of their teaching cycles. The three variables utilized in this
analysis were: (1)} the kind of cycle, (2) the rate {number of cycles used per -
minute), (3) in terms of initiator - pupil or teacher. He found that this group
of teachers used only six of the cycles to any appreciable degree. Mostiof the
other twenty=nne cyc)es.were rarely used by the teachers. Thus the Kliebard~
Beliéck teaching cycie approach diq not result in any extensive set of useable

O teaching cycles. Their contribution iies in the realization that larger units of
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dfalogue are important elements of the classroom interaction. Theﬂmacroanalysis
process used théir research as a starting point but did not limit the analysis
in any way. Macroanalysis uncuvers all existing cycles. Consequently, er own
research studies have uncovered as many as 2,500 to 3,500 different three=tally
patterns, 5,800-8,400 different four-taliy patterns, and 9,000-~13,000 different
five-tally patrerns for various groups of junior and senior high school teachers.
" These patterns are the focal point of the macroanalytic process. They provide
more fertile territory for continued development in this area.

Other researchers have used patterns with interactive data tabulated with the
FIAC. Amidon and Amidon (1967), Hall (1969), Evans (1969), DeLucia (1971), and
Bosch (1972) all investigated patterns but did so on an inferential basis. They
derived their patterns from matrices. Campbell (1973) pointed out that this
inferential process was of questicnaﬁle validity. Schrable and Minnis {1969) alsp
illustrated a series of patterns of varying lengths. They hypothesized that such
patterns appeared to be important but were unable to develop a mechanism for quanti=-
fying them.

Macroanalysis does el iminate this probliem by not utilizing any intera;tive
matrices,

UNITS OF DIALGGUE

The macroanalysis process has several distinct units of dialogue (refer to
Figure 1). The smallest unit is the burst. Short bursts.are defined as behaviors
which last for a maximum of three seconds. The term ‘burst! was derived from the
research of Rowe (1972). Another way to define this term is by the units X=A=X,
where X is any other category other than "A.'"' The category ''A'"" is the short burst,
and it is surrounded by other categories (X). The sﬁort bursts are always one tally
in length. Long bursts, X=-A=A=X, are defined as any repetitive behavior (A~A) which
is surrounded by two other cateyories. The long bursts are always two tallies in
length and last for six seconds if using the F]anders'timing sequence,

in order to iliustrate how bursts are derived from interaction data, we have

Q
EHQJﬂ:deVeloped an array of twenty FIAC tallies in Figure 2. The arrows from the array
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UNITS OF DIALOGUE
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itlustrate the first four bursts. The first short burst ?:‘X-h-x,and the first
long burst is X=5-5=X, Figure 2 also containg a summaty all the bursts derived
tfrom this array. 1t is obvious that this sample arroy is made up entirely of
hursts. lLonger sequences are not evident.

The second major unit of dialogue is the pattern, |t is defined as any combi-
nation of three or more tallies. In most cases patterns are made up of combina=-
tions of lony and short bursts, There are two kinds of patterns = noncyclical
and cyclical., A noncyclical pattern begins and ends with a different category
(X~A=B=C=X; X~A=8~C-D-X). A cyclical pattern bcéins and ends with the same cate-
gory (X-A-B-A-X). Figure 3 contains the same array of coded tallies as shown in
Fiqgure 2, but the analysis is done in terms of patterns. Notice that the first
pattern is a noncyclical &4~8=3 pattern which turns ogt to be the most dominant
pattern in this array. Most of these patterns are noncyclical. Only the W=8-3-4
pattern begins and ends with the same category. This is a cyclical pattern because
it begins and ends with a teacher’s question (h).

The fiﬁai unit of dialogue is the instructional model. This grouping is
defined as any combination of two or more patterns. Again,cyclical and noncyclical
models exist. In order to illustrate just how the instructional models are developed
from patterqs, we have provided two exampies in F?gure L, The category numbers are
categories of the Campbell-Rose Interaction System (CRIS). CRIS is a subscripted
Flanders system and is shown in Table |. The first digit of this system corresponds
to the ten categories in the FIAC,

Our first model in Figure &4 shows the combining of four different patterns
into one noncyclical grouping. This model combines the teacher's questions on
cognitive memory {41) and convergent (k2) levels, » brief response on the student's
part (81), and the teacher's use of student ideas in two ways. This model is a
more detailed form of the common FIAC L=8-3 paﬁtern.

The second model illustrated in Figure 4 contains eight patterns which are

- combined into a simplified divergeﬁt discussion model.  This high level pattern
o .

[ERJ!:inVOlves the use of both short bursts and long bursts of divergent questions (43),
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FIGURE 3

PATTERNS

Flanders—FIAC tallies
10~4-8-3.5.5. 4_8 5 -4eDud4.8.3.4.4-8-3-10

NN
S __.’S:L..

 4-8.3 i

3

DRl ST o

Yy 4-4.8]

gt it by g s et o o

P A e et et

QQﬂINANT NONCYCLICAL PATTERNS DOMINANT CYCLICAL PATTERNS
Patterns ) fo Patterns fo
L-8-3 L helim3aly 2
B=-3=4 2 :

Lel~8 2

-k-8-3

~N



FIGURE_ 4

INSTRUCTIONAL MODELS
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TABLE |

Campbell~Rose Interaction System

Developed by
James Reed Campbell and Rydas 0. Rose

Teacher Behaviors

11
20
21
25
30
3
32
33
34
Ly
42

~N gh VU
[on BER L SN N o i v |

—

Teacher
Teocher
Teacher
Teacher
Teachey
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher
Teacher

Teacher
Mrong,!

Teacher
Teacher
(discipl
Teacher
(discipl

accepts student feelings or utilizes student emotion,

uses short praise,

ancourages ~ short response

uses praise with reasonrs,

accepts or uses student ideas==shart response.

accepts ar uses student ideas-~-descriptive level,

accepts or uses student {deas-~inferential level.

accepts or uses student ideas--generalization level,

turns student ideas into a question for the c¢lass,

asks cognitive ‘memory question.

asks convergent question,

asks divergent question

asks evaluative question,

asks rhcetorical questico=-no answer acceptled,

lecturas or gives his own opinion,

gives directions.

criticizes or rejects student answeis~~short response: ''No,"
"That's not right.'' ' :

rejects student ideas with reasons.

criticizes or rejects student feelings or emotion=-=short response

inary teacher behavior).

criticizes or rejects student feelings or emotion with reasons

inary teacher behavior).

Student Behavior
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Student
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Student
Student

Student
Student
Studenrt
Silence
Nonprodu
Producti

responds to teacher~initiated question on low level {cognitive memory

rgent level),

initiates question or comment on cognitive memory level.
initiates question or commenl on convergent level,
initiates question or comment on divergent level,
initiates question or comment on evaluative level,

initiated arqumentation {disciplinery backtalk).

clive confusion.
ve cenfusion,



wlie
(hS-h}), wait time (00), and both long and short bursts of student dfalogué on Lhe
divergent level (93 « 93). tiwtice Lue arrows can e eyclical and terminate with
the same catevories that initiatled the model. This model involves both waitetime
following & teacher's questions (b3 ~00) and also following a student's responses
(93 - 00) .
With the units of dialogue deéfined, et us proceed to discussion catalysts.

DiSCUSSION CATALYSTS

A discussion catalyst is defined as any macroanalytic unit of diulogue which
facilitates classroom discussion, |t can exist in bursts, patterns, or models
(Figure 5). In all casas it eacourages discussion. The term catalyst was derived
from enzyme terminology. In this sense catalysts speed up the time needed to com=
plete a reaction. |f a catalytic enzymne is wmissing, the resttion proceeds so
slowly that it is never completed in time. The same may be true for classroom
discussion catalysts.

Classroom discussions are invariably iiitiated by a teacher's or student's
aquestions, but questions alore cannot sustain a good discussion, Questions are
vital to get discussions started, but they cannot be used indefinitely without some
degree of artificiality. Discussions need Lo be huilt on teacher behaviors which
encourage the particicants tc interact on higher cognitive levels with each other,
It is the contention of this paper that catalysts are needed to facilitate dis-
cussions, Without them gyood discussions cannot he mainiained. Discussions are
designated productive when a good volume of student initiated dialogue is‘écnerated,
particutarly on divgrgent and evaluative levels. Another facet of good discussions

.
‘l

is an abundance of student=to=student ir:eraction wifhgyt intervening remarks by

the teacher,
We have identified four different sets of catalysts:

1. Wait-time Catalysts

peomorws

. T5
2. Catalytic couplets «f g7

Samseroes

3. Catalysts which involve changing or maintaining ths cognitive

Q ~ level of dialogue.
ERIC | |
E—— L. Indirect Catalysts
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Wait-time catalysts were developed by Rowe (1974), They invelve using bursts
of silence following a tencher's question or following the termination of a student
statement. Rowe found that when teachers used wait-time catalysts the dialogue
was affected in the following ways:

"1, The length of responses inc-cases. 2. The number of
unsolicited but appropriate raesponses increases, 3. Failure
to respond decreases. k. Confidence as reflected in decrease
of inflected responses increases. 5. Incidence of speculative
responses increases. 6. Incidance of child=child comparisons
of data increases. 7. Incidence of evidence-inference state~
ments increases. 8. The frequency of student questions in=
creases. 9. Incidence of responses from students rated by
teachers as relatively slow increases.'

The second set of cotalysts are the catalytic couplets. These couplets were
first recognized by Amidon and Amidon (1967). They emerged from their pattern
analysis process and were designated '"Teaching Patterns.'* According to the Amidons,
a teaching pattern is identified when a complete teacher~student-teacher transaction
is identified. Unfortunately, the process Amidon and Amidon used to extract the
teaching patterns was found to be inaccurate and, in some cases, invalid (Campbell,
1973). In lieu of Amidon's term, we have named these patterns T-S-T catalysts.

The 'T's'' stand for any teacher category, and the 'S! stands for any student cate-
gory. The T=S$-T catalysts are made up of twn ST couplets. Due to the presence of

two teacher categories in this three-tally pattern, it is heavily teacher dominated.

Very few T-=S=1 catalysts have emerged from our research studies,

1. Y 328 33
T S T
Questions Responds Uses ideas
The most domirant T=$~T catalyst is the familiar 4-8-3 pattern. This FIAC
pattern involves a brief teacher question, a brief student response, and the tea-
cher's brief use of the student's idea. We have found this pattern in low and

high ability classes ot both junior and senior high school levels. The pattern

seems to be most widely uscd with junior high school groups;
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Another permutation uf the hw&uB.pattcrn invoives the use of cognitive memory
(b1) (91) and'convergent (h2) (92) diélogue on both teacher and.student lavels,
This model is differenl bacause it involves the initiation of student behavior,
This catalytic model was found to be more pravalent with high scl.ol social stud=-
ies teachers than with their junior high school counterparts, Still this model
does not involve any sustained student dialogue. |t does involve a variation in
the questioning and a higher level of sludent response, but the teacher's use of

this Information is similar,

3. 55wm~w~—-.~‘\91~-m- ----------- 55
T ' S T
Lectures Initiates Lectures

Another commonily found T-$=T pattern is the cyclical pattern 55-91~55. lInvari-
ably this pattern involves the student's asking the teacher a question within a
teacher's lecture sequence.

Although the center student category in this pattern does provide an oppor=
tunity for the teacher to change the focﬁs of the dialogue, this does not occur
too frequentiy. OQur own‘sémple of teachers seems more inclined to answer the stue
dent guestion or comment hy long chains of‘their own opihfon. This is not the‘caSe

with the §=T-§ patterns. Here we have Touna some very effective catalysts.

;y 34 ..._.,‘w___;___« ._.. 9! i

e o et

&, i 9l-.‘f,,””- 34 - L
' r._...q.g._ - . , 92 ¢
T s
Initiates {larification Initiates

Question

This cyclical catalyst is a powerful stimulus to discussion. The 91-34-9] and

92~34~92 pétterns both invoive CRIS categories, and both utiiize the teacher's use

c

of a clarification question (34). These patterns help sustain dialogue at the same
cognitive level. OQur reseérch indicates that'such catalysts cause the student to
explain thoughtFully his ideas and in so doing, to increase the volume of student

dlaIOQUe. These catalysts are frequently found amid ifong chains of student dla]ogue.

5. TS w91
192 | b2 ] L.92 i

S T
initiates Questions initiates

We have uncovered a similar cyclical catalyst in the 91=41-91 or 92-42-92 pat-

" terns. This model differs only in the nature of the question.  In this case the .
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cognitive memory or convergent question is the teacher’s own question, whereas
the clarification question involves using the student's ideas to formulate the

question, In'a very real sense, the clarification question originates with the

student's own ideas. Again, these patterns can be used amid longer student sequences.

6, Q] i ey B e e -2y G
S T S
Iinitiates Lectures Inftiates

Another $=T=S catalysi which emerged in our high school samples was the 9l=
55-81, This pattern allows the teacher to add information without disrupting the
student dialogue, Notice this information is not in the form of correction or

rejection but in simply adding further information,

7. Gl mov s e 33 0 i s e iS 9/_}
5 T : S
Initiates iyses ideas Initiates

Another $=T=~S catalyst which emerged only in senicr high school dialogue was
the 94-30-94 pattern. This pattern involves very high level student-initiated
dialogue on an evaluative level with the teacher simply saying, ”yeé,” or showing
some sign of approval for continued dialogue. This verbal cueing .is doubtlessly

important to keep the discussion going.

8. B oS G0 T (3
s - T 5

Responds Directions Respands
a, e ers N I I 2 21
.5 T 5

Resvonds Directicns Responds

The final two S-T=$ patterns we found in Jower ability classes in junior high
schobl samples. They involve a Tow level of student response behavior and the tea-
cher's use of directions or‘rejections.‘ Both patterns are negétive in nature and
would seem to sustain low level Qialogue(‘

The next set of catalysts involves the maintainance or changing‘of the cogni-
tive level of the dia%ogué. ' By using CRIS's ievelsnof questions and‘stuéent initi=-

ated categories, we have derived the fallowing hierarchy:

O
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Student Cognitive Memory Convergent Divergent Evaluative
Response L9 Can o7 9l
Behavior g ' -

81 Y Y] X R
Loew Cognitive Level digh Cognitive lovel

These catalvytic coupliets involve teacher and student statements which oither
maintain the same coonitive level or step~up or step=down the level of dialogue,
Thus the couplets mﬁé:ggi and ;ﬁLiglw involve no change in level = they are
maintainance catalysts, However, the couplets _ﬂl:g}_l and ;9"”3, both involve
stepping=up the level of the dialogue. [n the first step-up couplet the student
steps-up the dialogue; in the second couplet the teacher steps-up the dialogue.

I¥ we reverse these couplets we have two cxamples of step~down catalysts Q?fﬁf;
and h;f?! .

The idea of stepping the dialogue up or down originated with Shrabie and Minnis
(19469) and their Cognitive Levels Analysis Interaction Model (CLAIM). Their model
invelved three cognitive levels: 1, Data recall, 2. Data processing, and 3, Appli=
cation, It is interesting to neote that CLAIM was constructed within the conceptual
framework of the Taba (1953) rescarch studies, Shrahle and Minnis were among the
first to speculate on several specific patterns which could result in changing or
maintaining the zognitive level of the dialogue,

Cur own research studies show very few changes in the cognitive level of the
dialogue, This.may ba due to the heavy dominance of cagn?tive memory and conver-
gence in our sample classes., Tgachers will need train}hg beforé they can readily
change the coynitive level of their classes., 1t should be interesting to’eXplofe
what happans when students StepFup or step;down the level of the dialoyue. Will
teéchers recognize thege changes and maintain the new level?

Another interesting area for research invol&es the analysis. of patterns‘where
stgdents abruptly lower thélleve1 of the dialogue, ,Shtable and Minnis suggest that
such student step-~down patterns may indicate that stucents are not ready for dia-
logue at higher levels. They may use these patterns to cue their teachers accord=-

ERIC
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students be able to sustain these levels? In ali cases we need to determine the
effect of these catalysts on tha resulting discussions.

The fourth set of catalysts involves indirect teacher behavior., When indirect
behavior is added intu the diaiogue,ws have observed that discussions seem to pro=
ceed more productively. This is certainiy evident when teachers use clarification
questions. Whenever a pattern contaings such o question (34), we have observed a
much greater tendency for student response on higher cognitive levels. Rarely does
this catalyst result in low lavel response behavior (&1). Furthermore, in.our own
research studies, one-third of the patterns wsing this type of question gbntain
longer chains of student dialogue. Thus students react to this type of indirect
teacher behavior by speaking longer and on higher cognitive tevels, Similar findings
are also evident for the other CRIS subcategories which involve the teacher's use
of student ideas.

Mécroanalysis E; a process of analyzing interactive date into larger and targer

s S
groupings. The units of dialugue invoive bursts, patterns, and models, These units
can better be understood in a game context (Bellack, 1963). ifFWe utilize this
framework, then the three macrounits can be visualized accordingly:

i. Models - Game Flans

2. Patterns = Plays

3. Bursts = individual lnteréctions
Such é model does seém‘to fit the classyoom situation, in athletic contests or
games two teams interact. Individual players carry out specific assignments (bursts)
which are part of larger groupings called plays {patterné). These units are further
organized into lérger-grb;pings in the form of game plans. A game plan involves a
coach‘g overa!l‘strategy - his defensive plays and his offensive plays. Ah_element
of chance is always involved in such games, and the interaction of competing strat-
egies_énd game plans provides the spcn{anéous alement to athietic contests. There
are many similérities to c!assroom‘djalogue. Each teacher's class is a separate -

Q

[ERJ!:game;_each has its own game plan; each inveolves many plays and individual interactive
' T ' '
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assignments; and each involves an element of charce when the varied participants
interact in the class.

Certainly, instructional models are broad enough to be considered game plans,
Like any such plans, the reaction oflthe audience may cause the teacher to modify
or even abandon the plan, Certainly, athlzatic teams develop specific game plans
and médify them in response to specific problems during the game., iIn many cases,
the quality of the coach is determined by his &hility to either apply the game plen
despite temporary setbacks or to modify it in direct response to his opponent's
strateqy, His adaptability during the game is a key factor in his success or failure,
Similarly, teachers must develop their interactive game pians for each kind of lesson.
This pTan also must be modified according to specific problems which arise during
the course of the lessen, The teacher must be able to implement effectively the
plays needed to achieve his game plan, Doubtlessly, teachers, as do athletes, need
to practi;e their plays repeatedly before they can use them under stressful game

conditions. TYeachers neced to develop their own book of plays and models. As pre-

service feacﬁers they need to develop this varied repertoire. Some plays may work
well with young children, while others may be useful oniy with older youngsters.l
Some will be optimal with high ability students - others will be useful only for
slow youngsters. The better fhe teacher, the larger will be ﬁis book of‘p!ays and
game plans.

FurtHermore, ve, as educators, should be committedﬂto déveioping'a wfde variety
of game plans ahd #Téys;in areas Qimiiar to those indicated in Figure 6. in each
area numerous game plans coufd be devc!Oped‘and translated . to teachers. Prerequi~
site plays would élso-abcompany each game plan,

| Teachers. would also:be trained to recognize the emergence of student=initiated
_pfays and io‘use them e%fectively.- Catalysts are Eritica] plays,in‘the game, and
they would need spééial'atténtion in the initial training of teachers. Teachers
‘ wouid learn theif plays and catalysts ih‘mi;roteaching modules.
The classroom game is won only when thé students achieve some cognitfve'or
o : ‘

‘E[{L(raffectiVe goal. |f the game planresults in such achievement, the students and
e ‘ ‘ ‘ o
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their teacher win, Similarly, the coach of any team only wins when his teém wins.
Teachers lcse.when the students fail to achieve the intended goals, Productive
and effective teaching is certainly a team effort, and the classroom game approach

will give teachers the interactive tools they need to succeed,
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