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This paper describes some computatjonal aids for handling tran-
scriptions of verbal and other social interaction, and discusses the
advantages for analysis which such automatioa allows. These aids are
part of a computer-based system called ACTS, for Activity Code and Text
System, which is being developed for the preparation, storage, retrieval,
and, eventuslly, some analysis of transcriptions of human behavior, verbal
and otherwise, The system was coﬁceived‘in the course of work on the

analysis of language behavior in the classroom, and it shoul& be of

: ‘ interest to snecialists in educational reéearch, since in this field,

perhaps more than in any other area in the social sciences, the descrip-
tion and analysis of segments of human behavior as it occurs ﬁnturally in
real situations has attracted considerable interest. '

1f tranncript; or other systematic descriptions of behevior are

propnrod_nnd analysed in other than a cursory or impressionistic way;

and particularly 1% the amount of data of‘thin sort is et all large,
- the facility of s suitably programmed computer for keeping track of data

~items can be very helpful. Finding all éécurroncon of a given word, for

instence, in even & twenty page Ercnncrtpt can be very tedious for a

* human being, and such choree are ltkoly to lesd not only to disgruntlement

but also to ;rrorn. A ca-putor. on thc other hand, can perform such '

. bookkeeping chores Vtry qulekly. cnd free the human investigators for

actlvttion for uhteh thoy aro »ore outtod. such as making semantic

\:
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Judgements or discovering patterns which depend on cues so subtle that
computers as we presently understand how to progranm them are not much
help. Moreover, once the data are stored in the computer, other kinds
of analysis poseible with computers such as some kinds of content analysis
and the examination of some sequential patterns in the data--can be
performed on them which might be as ugeful to the resesrcher as the
initial “simple" information retrieval.

In a number of fields in the gocial sciences, investigators are
interested in behavior in situ, as it occurs raturally, as contraested
with laborstory behavior from which only a few items of data are
abstracted in th; context of some experimental design. It 1is in the
field of educstional research vwhere perhaps the most extensive investigation
of situ;ted behavior hes occcurred, however. The number of oba;rvational
studies of classroom behavior i{s quite large, and a good deal of thought
has gone into the description of clasaroom events, making judgements about
tﬁelo events, and leokin‘ patterns of these events snd relationships among
them and other verisbles. The work of Bellack (1960), Flanders (1962),
L. Smith (1968), B. Smith (1967), and their colleagues is well known.
The first edition of Mirrors for Behavior, instruments the compendium
of work on classroom and relsted intersction by A, Simon and G. Boyer
was very lengthy; and, perhaps tho_fnct that the amount of work reported
in the second edition (1970) is spproximately double that reported in the
first edition (1968), may indicate that investigstions in this sres
continue to be chsllenging to researchers.

ACTS was designed specially to facilitste such resesrch, vhere
transcriptions or similar dg.crtptipnn of behavior ard prepared or might
be prepared, to be copsulted in the courss of meking judgents, or
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analyzed in and of themselves. if the analyeis of descriptions of the
stream of ongoing behavior in some situation of interest is to be at all
fine grained, and if any sizeable amount of interaction is anazlyzed, then
the assistance 6f thg}pouputer in this analysis can effect a great
savings in human effort., Indeed, some kinds of analysis may be done
when the computer is 1n§olved which would be either too complicated or
too time-consuming otherwise.

Iﬁ its present stage of development, ACTS :Ilowu storage of
transcript and related dafn in such a form that the research can retrieve
this information flexibly, either for perusal and comparison, or else for
further autcmatic processing. It consists of (1) routineu for input of
transcripts, either on punch-cards or using typewriter-like entry via
tape cartridges prepared on an IBM MIST; (2) routines for correcting and
otherwvise adjusting the transcripts once they have been entered; (3) pro-
gramned procedures for segmenting the text and labelling these segments
nécording to type of dati (word, sentence, actor block, etc.); (4) pro-

cedurea for getting up directories, or maps, which allow the researcher

to get to various partl‘of his data easily, and which can allow linkages

tetween his basic data and other data, such as files of coded judgements;
(5) basic retrieval and oufput procedures. It is prograsmed in PL/1 and

run on an IBM 360/65 with heavy reliance on disc storage.

. 7. Besic Data Structuring

When an investigator wishes to use the facilities of ACTS, he

'j must first prepare his tranacripti and related data for eatry into the

cosputer, taking care to be consistent in such matters as lpcllin;.
punitunttoh. sod other conventions which may be relevant to machine

prbco.alng( From thoop carefully prepared texts, special representations
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of the transcripts are generated in the computer, which are segmented and
marked internally in such a way that access to various parts of the data
cen be had in a flexible way. These representations, called basic text
files, are at the heart of ACTS: the fact that the basic data are
structured and marked according to the type of the individual pieces of
data making up the transcript not only facilitates retriéval. but also
allows them to enter investigator-user-supplied analysis routines in a
systematic way.
This structuring of the data, which is prerequisite for the
setiing up of directories and other linkage facilities, is performed by
a central program which uses cues present in the transcript aa entered
-into the compuiar (such as word boundaries, user-defined special brackets,
terainating punctuvaticon marks, and so on), together with certain
specifications supplied by the investigator regarding optional use of
predeternined éonfigurntiona of symbols. In performing this structuring,
several logically separable tasks are parformed: (1) the stream of
:‘ﬂ:' characters, or written symbols, which make up the transcript, is par-
titioned into stretches of characters which will become the contents of

first-order or slementary data-types; (2) these segments are labslled

ft according to the kind of data they represent (o.j.. spoken word, punctuation
: mark, specisl information segment); and (3) these first-order laballed

"'>to;-cnt' enter into higher-order structures, which indicate the arrange~

: ment of the olcnantaxy dntc-typo'occurroncnn (nuch as spoken eentence

'f*il rcprcocatntton. npocinl snnotation with tag and eont.nto. ate. ), Ai vi11

" be seen bclcl. !Ol. of thcoc hi;ho!-ordcr otruetuxoc are fairly cusplex.




Thus, what initially was just a long string of symbols entecring
the computer one after another becomes a string of structures of segments
of symbols, where the parts of which are marked for future reference.
Without some kind of structuring, the transcript would remsin just a string
of individual symbols, and any computation involving this string would
involve at least partial restructuring. The game i3 true, of course,
for any kind of data entering the computer.

Most rescarchers, at this stage of our affluence and technology,
are familiar with the preparation of numerical or qualitative code data
for machine processing. Ordinarily, items of da;a are punched into
specified positions on IBM cards, with strong constraints on what kind of
data must go exactly where. (The code letter for sex of respondent, for

instance, must be punched in column eleven and no where else; otherwise

© 1 4t will be lost, or a statistical ﬁrqgran may abort trying to compute

- identification of typs of data may depend on fairly complex contextual

the product of the letter M snd a-test scora.) For data prepared in the
above way, the sesmentation of the nyiboll on ;ho punchcard, and their
idontification as to type, is performed by the programs which process thea
according to formatting specifications which depend on exact location and
’. lon'ﬁh of the etrings of eymbols,

Textual date, on the other hand, cennct conveniently be con-
strained to euch fixed format specifications since, by its very naturs,

the length and location of its units are variable. Furthermore, the

,"'{"cpcn. ACIS provides for basic segmentation and {dentification of free-

- format textual data in & way that sllows the user some latitude in choice
of punctuation cues, specisl usés of cnrfaia symbols, and 80 On. If he

T
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wishee to use the symbol string ''//', for instance, to indicate boundaries
in tfanscripts of spoken behavior (Garvey, 1970), he may do so: there is¢
no reason that he must be constrained to use e, M, or "I, ACTS goes
beyond ordinary teit-handling systems also {n that it is tailored for
transcript data, with its péculiarities, rather than being based on the
simpler graphical system of straight lgterary text.

Basic kinds of data. The basic types of data deacribed in this
paper, and cues for recognizing them, are-essentislly those outlined in
Hays (1970). Though they are only a subset of the kinds of structures
which can be recognized, they represent a fairly manageable package

" designed to handle the structures lik;ly to be useful in working with
~ transcripts of classroom behavior ?n§ sinilar situations.
fhl main kinds of data nr; as follows:
1. Actor designations. In describing social behavior, who is
:rf; doing the behaving ususlly must be indicated. An actor dssignation, in
o ACTS, in an ACTS transcript, is delimited by uner-dlfincdllpccial charactars,
and may contain one or more actor 1dcnt1f1¢ntions. If more than one actor
is cited i performing scme action, lst us say in performing a dust, actor
© names are separated by cosmas or the word Yand", ‘
S (Joe) Ha hit me. |
' é;{féu :, o B (Henry and Jack) Ya ya ya ya ya. /to the tune of the
" femiltar childhood teuat/

2. Annotations. Cosments, systematically comstructed or not,

are permitted in the transcript, and are set off from the rest of tha text
by specisl delimiters or brackets. Exsmple:

M) falovly/ The capital of Alabema is...

B A’Iuarf sticks pencil /in her olr;l'
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3. Basic text units. In the scheme described here, whatever
1s not annotation or actor designation is taken as basic descriptior dats.
For most applications, it is expected that this data will be some
r?presentat19n of utterances, though it might be interpreted as overt
behavioral descriptions in some special language.

a, Basic text words. Any string bounded by blanks or

defined punctuation, which does not 1ie within annotation or actor
designation delimiters, is marked as a functional unit.

b. Terminating punctuation. Symbols, or strings of symbols,

may be defined by the investigator as constituting two kinds of punctuntion‘
units, terminating and non-terminating. Both nrc‘racognized in about the
same way, relying on their pattern and on some cont..c conditions.

A string of basic text uni‘u ending with a terminating punctuation,
with poseibly e quotnkion cheracter following it, make up the higher-order

deta-type seatence. Annotetions may occur within sentences, or between

them, but may not occur within & firet-order unit, such as e besic text
3'.n, word. The data-type "sentence" may receive various interpretations. It
‘ may be taken as ; bounded sequence of behavioral descriptors in a code
a  3';1 languags, for instance., Or it may refer to & major esgmenting of e stretch -
’ of spoken lsnguage in the usual senss, fbcrn is of courss nmot any necessity
that the "eentence" be complate in the grammar-book senss. :
An actor designation loll&und by anything, up the next sctor

‘daalgnation. sakes up an actor blbek.' Normally, an sctor block will ccm- .

tain one or more sentences, snd may cﬁntain annotetions,
Sentence diacouttnuitiaa.l siatoacaa and actor blocks sre the main
higher-order structures in transcripts. From ome point of view, the

do-eriptloi bf a oociul’aitoattoﬁ is c'ooquoneo‘o! actor biocka. and the

e I




main interest lies in the flow of activity from one actor to another.

In education resecarch, when one is interested primarily in the interactive

' aspects of the events, one is likely to focus on patterns of actor blocks,

and to approach finer analyses involving sentences and words within
aentences, in this context. When one is primarily interested in language
behavior, however, many analyges will be based on sentences,

If it were the case that gentence boundaries always coincided

with actor block boundaries, retrieval and analysis would be simpler than

it is. However, people interrupt one another, and sentences are sometimes

finished after someone else has said something. (In describing simultaneous
events, sentencs overlap of actor blocks is sometimes convenient, even

though there is uo interruption in the usual sense.) For this reagon,

sentence and actor block structure, and retrisval, srs not strictly

" hisrarchical in ACTS.

Annotations. The treatment of annotations in ACTS constitutes
one of the main areas of the system's flexibility in meeting the needs of
investigators.. Working with transcripts describing ths svents in natur;lly
océurring situations (in fact, in public school classrooms), it has turned
out to be very convenient to include annotations in the text, aithcr‘for

incidental {nformation which will not rsceive formal analysis but which

helps to make the descriptions more undsrstandsbls, or for information that

 .’ may be subject to mors systematic tresstment later, but that is not strictly

speaking & part of what was referred to above ss "basic text dsta", such
as trgnnlitarntions of spesch, If the transcript consiets only of words
wvhich are spoken, together with actor i{dentification, it is the case,
often enough to be annoying, that this bin record just gloun't saks much



sense without auxiliary information, It is often interesting to include
auxiliary data in the tran;cript. in sequence; for instance, in analyzing
utterances, one may wish to sort one's data according to the apparent
'target' of the communication, as well as the source or speaker; or a
notation concerning the tone of voice of a teacher utterance may be
interesting in relation to the verbal content of the subsequent student
utterances, |

To accommodate such needs, ACTS allows both unsystematic ennotations,

which are included only for purposes of clarification (or setting down

hunches or strictly iucidental obscrvations into the record), and

systematic annotations (which we will sometimes call keyworded annotations)

which are prepared systematically and may be systematically retrieved as
well, | 4

An ungystematic annotation is simply a string bounded by annotation
brackets. Systematic annotations are bounded by explicit brackets, but

have as well a tag or keyword, which labels the annotation according to

" type. The choice of kayword, and the corresponding creation of .an

-annotation type, ia laft to the investigator. He has, in other words, the

ability to dafina a number of kinds of data, of releveace to hia particular

f:-_ research problems and deta characteristics.

For example, in Pigure 1, annotations with the kayword 'TO"

"indicate the apparent targeta of utterances. Annotetions precsded by the

B string "BD" indicate degcriptions of overt behavior, and thair contents

may be acceased in context for further processing. Having keywords in

upper-case letters facflitates thsir identificatfon when huaan beings are

" exsmining transcripta or p.ztn of thc- (and also helpa prevent errors in the

uavitttn. use of a knyword in what 1. meant to bo an unsystematic unnotntton).




() Yes, Big Man, oh, /lengthened/ he's ferocious. He's fierce. 1

”

(Lavorah) Wow. ' ‘ o : 2
(T) He nearly, he nearly tears that cage down. +1 like to stand - 3.
way back from Big Man, though. Alright, [Nancy], what is. your 4

favorite animal?

(Nancy) The horse. /Nancy seems 1nd1fferen'g.‘/ ' 5

- () /70 John B/ You are right. /70 clase/ Okay, what is this? 6

i (Part of Class) /SIM AA/ /SYNC/ A frog., ' - | -". ‘ 7

(Part of Class) /SIM AA/ UNIS/ A tiger. B » 8

| g (T) /10 Mary B/ What is it, Mary: 519>7 | | 9
. ~ (Mary B) ‘A turtle. o - - 10
| e (T) It's & turtle /lengthened/. Now say all together, /SIM DD/ 11

‘turtle. /BSM DD/

Ay

2wl (Class) /sIM DD/ /UNIS/ Turtle. /ESM DD/ 12
| (1) Alright. /BD T valks to back of room./ Alright, which one ia...F 13
| /BD T pulls down map of India./ Hore it 1:...0 Iro male astudent 14

i

- pear back of chnroo-l Hlm: country 1- A o " 15

(.._) /m/ -— /appucntly about an utrmm iuuc/ o 16
T @ "this? ph... [Lavornh]? | |

i . o ri;uto b
run o! n umerlpt of Au chuanry nchool. lunon.
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':i'.of a lcgloat which is nlnultanoous uith oo-o other segment, and a two-

“ text representing rimultsneous svents. _lgch consists of snnotetion

»

but is not necessary. The annotation "/}engthened/" 1s actually systematic,
since "lengthened" is one of a set of ke;worda specified for ACTS for this
particular set of transcripts, which taﬁeﬁAtogether are used to systemati-~

L]

cally indicate prosodic characteristics of the spoken language.

An investigator may be 1nterest;d in pauses, as well as some class
of gestural behaviore, in the context of:spoken language analysis. For

his transcripts, he could define annotdtioh keywords representing kinds

of plusen, and a type of systematic anno;ation for gestural indicators,

- which would contain restricted content 1:;:.

'

. (Teacher) We uh /P/ want to
(Teacher) We want to uh /HES/ make our lessons neatly /P/

A Temporal overlap. One of the chdracteristics of almost any socisl

" behavior is that the events tend to ov;rlnp in time:' and it may be of
“‘ 1ntoron£ in an inveatigation to indicate -this overlap in the descriptions *“1
"+ of the behavior. In the clssaroou._fquinstance. a student may start

;“j giving an answer before the teacher h;uﬁfiniahed the question; or the

entire class may respond in unison with tho'toachor. Even in fairly

-;T-'ordorly elnonroolu. Ioro tkua one student -ny be speaking at once, in an '

antlntod dincu.nion.' - .
[ ]

. ACTS veserves two special nnnotntiona to 'brnck.t' atretches of
delimiters such as llllh;l. a keyword indicatin; the beginning or ending

character ntrlnc vhich serves to distiaguioh each case of cverlsp. For

cxa-plo. if SIM ‘ndicates the otctt of nn ovorlcp, and lsn iudicates
" 5tho tnm-ﬁnntton ot - avorlap. ve -1|ht bevo: o



e

(T) Now this is & /SIM x&/ pork chop. /ESM xy/
(Jim) /SIM xy/ pork chop. /ESM xy/
Simultaneity amnotations, which allow retrieval of all examples

of overlap, éogetheg with the poaliﬁlllty that sentences may span more
than one actor block, together with other annotations which may be defined,
allow the depiction of the temporal sequencing of .ventalin a not strictly
sequential fashion. Since the temporal éequenclng and overlap of behavior .
is a basic part of intnraction‘d;tn. ACTS . thus provides facilities for

representing in computer structures this aspect of the basic structurs of

"~ the described events. In work that we have done, the simultaneity

] annotations, two annotations for unison and asynchronous group responses,

an annotation to indicats an interruption, and a epecial tci-innting

punctuation unit which indicates sentence "left hanging', allow represen-

.“"‘tation of what seem to be the major phenomena of this sort.

i tug to the Data

From the point of view of thc user, thers ara two main ways of

\':'T:,"accoanin; some part of the computer representation of a transcript: by

; locatiom, and by content. . '.‘

The firit, uceosa by location, is !cirly straightforwvard. Working

o !ro- a printout of a transcript, vith actor blocks and sentences numbered, - '
A thc 1nvocti;ntor ;pocifico entry 1nto th. data rcprancntation at actor

, block number S&, for instance, or the fifth word in eentence 528. Though v:z

it 1- atnplo. this sort o! acceas may be useful when transcripts are bctn; -
cxlnin.d eatcfully,.crutinizod carsfully, and parts of them extracted for ’
further processing using criteria which are subjective. This kind of

;{i eatry 1is uacfnl ao unll 1&.- actttn; wp dlr.etortoo which rotlnet some

jud..l cpilodtc brl‘iottta.' ol th‘ t‘tt (laxt.r lnd Hri;ht, 1956)-




iIn accessing parts of the text by content, the real advantages of
computer retrieval become manifest. Currently, several kinds of content
may be used for retrieval purposes in ACTS. A transcript may be entered by
(1) actor designation, (2) basic text word, or (3) type of annotation
| and (4) optionally content of annotation. For instance, one may wish to
access all utterances belunging to male students. Or one may wish to
find all sentences eonuiniu; & pesrsonal pronoun. §

‘Once & basic text file is entered, by either of the above methods,

i

. " exsmination can procesd backwerds or forwards in the file, in what might
be called l.ociuy sequentisl processing. Or, one may wish t;: extract a
‘ " given content item in its immediats context, and .go on to the next
| o ' occurl;mco of that content ﬁu.
e Access by location is made possible in an efficient way by ﬁdex

" files which give the location in computer storage uf each major higher-

~order unit, in sequancs. Access by content is made possible by what are
%" called inverted index files, which for exssple, contain s list of sach
" dietinct basic text word, together with a list of locations in the text

!11. of that word.

Immediate anslysis d.d.. One cWa of the existence of
: invortod index files ie that frequency counu of text words, moutim. \
~ and the occurrence of actor blocks umutod with particular actors,
. . otc.. ars available, aad do not Mn to be computed separately, nhplo -
: mm. of words occarriag in & chu bour, with their frequeacy of . |

occurnncn. may be of some mtorut. It wuch use 1. made of systematic

l

\ ., . somotetions, !mwy nuthuu ou their occurrence may comstitute s
s uuunun roulu. n-. "-nym" 1e ,muu mo..uuuy by

i

iy i

;‘é.
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f }f~ Another comsequenca is that the investigator has a flexible tool
| | 2 for selective perusal of his data. In trying to understand classroom
..: interaction (or interaction on the playground or in the home), simply being
."ti'. ahle tv examine, for instance, parto.of the data vith.sinilnr lurfnc;
| : ‘content may lead to insights. The value of Key Words in Context (KWIC)
| arrangement of textual data is well known; ACTS provides selective con-
texc.al exuninntfbp with the ability to specify conditions on what is
o printed out (for instancs, éno may be interested only in teacher utterances
‘x_ containing student names; or passages vhich contain marked interruptions).
Linksges. -Index files, or maps of the data, allow the association
of files of coded judgcncntl with vnriéus parts of thc dnta. at various |
_ f} 1: levels. For instanca. one may be interested in coding nttributea of actor
| :rfﬁ{j‘ blocks for one kind of analysis; and coding attributes of nenteﬁcei or

+." " words for other purposes. Most of the work susmarized in Simon and Boyer

-ﬁl (1970) involves making judgements about events at some lavel of molarity.
:”lf' :'%{ljl 1f an investigator is working with transcripts, it would appear to be ugeful
' ' to storage Judgements about actor blocks and santences, and perhaps words as

g -well, Certainly in any sophisticated analysis system, surface text alons .

‘: - 1is not enough, given our present understanding of both interaction and
j language, and the ability to ltnk ltrln.l o! nttrtbutcl and their values

[N S

; to basic dcocription- should b. useful, ' _
. aristies of of Tr snscripts - o ' S
' “In the above, we havu used a:t-ploa. and based our discuseiom, A

. prtnnxily on -anotatod tranoeripttons of nttoraucca. Othor ‘kinds of texts i
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For instance, one may work with what might be c_alled a "couprel.‘d"-
transcript, which relies heavily on paraphrase. Extensive notes taken
during the observation of a classroom, marked for date, class, teacher,
<., may be stored as transcripts; and access by annotation-type or by
word may be useful for later consultation of the notes, especially if the
amount of them ie sizeable. For instances, tetriehl Sy student nauns may
be interesting. » v

Another kind of transcript has as its basic text not translit-

erations of utterances, but behavior descriptions. These may be in some

AL

MR NN

behavioral déncription language, with a structure and semantics less

- complicated than that of 'ordi'ury English, or even consist of a string of
) codes. Formally, a string of code oyd:oh in uqucaco, marked as to
nctor. and bounded by "punctuation", may hlV. the ssme characterietics as

atring of worde reflecting verbal behavior.
| The existence of an index file system allows mot only coded

nttributu to be linked to basic text files, but also illon other text.
Soskins and Johns. protocoh (1963), for instance, saparate behavioral

3 ductiptim and utterances. One might ahthrly upu‘nu ducriptim md &
htarpuutim added dnr th. uct. or sentsncss and unonicu pnu—
o phrases, for instence. L ,

Pl Current Status and Prospects ' | : '
, _'.§ ; . ACTS may still be described as a systew in the process of dmloyuat. /
SRR . though ite basic facilities are in use. Data structuring facilities of
ncuvlut more complexity than those ducribod here are being worked with, .

aad are comvenient u sone mnuum uvolvtu fm-gtuud hum‘ uu. ;
Thess more eubom. mmuu ere aleo Mt wore eoquutd to use, .

. and min u tu'u o! muuu.




Another area of development 1s facilitie.l for flexible retrieval,
Basic access mechanisms exist, but since no user-oriented retrieval hn'guago
has been implemented, Ehey are prébably lacking somewhat fros the point of
view of the investigator who has only a nodding acquaintance with computing.

In developing any data-handling system, needs of the people who
will use the system are very important. The kinds of data they will
- enter into the system, and how they want to get at the data end analyze
it, hlw;e strong implications for & number of technical aspects of the
system as it is developed., It is tempting to assume that one knows what
other psople want, or nud,v but often it 1is not the case that one in fact ,
does. ‘

Por this reason, we are most interested in learning more about the
kinds cf data, and kinds of demands which might be placed oo date, from
_persons who ere v'ot‘ki.ng with transcriptions or other descriptions of .qcicl. ‘

i interaction, verbal or othsrwise.

4 A coqmtor-bud system, ACTS, for handling transcript data in
ltndiu of mm htorutiou. m been ductibod, and some uses of th'
mtn for rot:uvm dcu nd .tmtur!.n; i.t for tutt.hor mlyuu luvo
b‘cn dhml‘d- - ' : .




'."'-mum-cu

References

Barker, R. G., (1963). The Stream of Behavior: Explorations of

of its

Structure and Content. New York: Appleton-Century-Crofts

Barker, R. and Wright, H., (1956). Midwest and its Childrea. Evanston,
111.; Row, Peterson.

Bellack, A., et al, (1960). The Language of the Classroom. New York:
Teachers® ( College Press, Columbia Univeruty.

Flanders, N. A., (1962), "Using Interaction Analysis in the In-service
Training of Teachers", Journal of Experimental Education, 10,
 313=316.

.

Garvey, Catherine (1970). The structure of a ;:onverution type. Paper
read at Linguistic Socisty of America Annual Meeting, Washingtom,
D. C., Decembar, 1970.

Hays, D. G, Accessing {nformation in behavioral description analysis.
In Berton, Alberta (Ed.), Proceedings of the Seventh Annual
. Colloquium on Information Retrieval. Philadelphia, Penn.:
College of Surgeons. In press.

Simon, Anita and Boyer, E. G. (Eds.), (1968). Mirrors for Behavior:
! An Anthology of Classroom Obasrvation Iutmn. Philadelphia,
. Penn.t Classroom Interaction Ne\nhttnr in cooperation with
i Ruurch for Better Schooh, Inc.

Shon. Anir. and Boyer, E. G., (1970). Hirrorn for Behavior 1I: An

. Anthology of Obssrvstion Instruments, Voh A and B. Philad.lphio,
Pcnn.x Classroom Intsraction Newslstter in coopcntion with -
Ruurch for Batter Schools, Inc.

' s-m:. B. Othanel, st al, (1967). A Study of the Strategies of Thinking.

i Urbana, Illinois: Buresu of Educational | Ressarch, Univeraity
: of Illinois, Urbana. .

Saith, L. M. and Geoffrey, ¥W., (1968). Ths _Co_-gluitia o_f__g Urb
-7 Classroom: An Analysis Toward & Goanul Theory of Teaching.
- New York: Bolt. u.n’:hut and winnton. Inc,

l

; !oaktu. Vera and Johns, W. r.. (1963). The study of npontmm talk,

. .',‘J In Backer, R. G. (ld ) mtl .‘ '0“3 . ’
‘;&Mﬂ ‘ »




