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ABSTRACT ; ’ ’

The Computer-Assisted Teacher Training System (CATTS) has been
developed to provide a versatile technical system for the real- time

‘collection, feedback, and analysis of observation-coding system data

applled to the investigatiocn of interactive behaviors -and environments
found "in teacher behavior research in reading. CATTS technical innova-
tions permit direct entry of observation data during the teaching
process, instantaneous visual feedback into the teaching enviromment,
delayed printed feedback summaries, and an indexed data storage and
retrieval system. The application of CATTS real-time data processing
:apabllitles to .teacher behavior research provides an additional ;aal
in the investigation of the readlng process.

Paper for presehtatinn «t AERA Annual Meeting, New York, April 7, 1977.
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versity.



This paper is a brief report on the technical configuration and
application of the Camputéfghssisted.Teaeher Training System (CATTS)
to research on the-reading pfacess béiﬂg conducted at the Center for
Innovation in Teaching the Handlcapped (CITH). EETTS research and
develepment activities at CITH have been ﬂ1$E€tEd toward combining
zamﬁuter technology with systematic classroom cbservation and feedback
techniques for the realization of a cost-effective Computer-Assisted
Teabher Training System (Semel, 1972, 1975; Semmel, Olson, & Weiske,
i9723; The application of CATTS focuses upon improving trainee inter-
action skills by employing vaiiﬂus feedback te&hniﬁues fram‘infarmatian
gathered through systgmatic observation of the real-time classroom
teacher-learner prDéESS CATTS wés initially conceptualized as a
closed-icop cybernetic system capable of providing continucus-instan-
;taneaus and/or delayed feedhagk of rglevant teacher-learner interaction
data to a trainee in the classroom in order to modify behavior in
accordance with predetermined training abjectifas (Semmel, 1968).
Further documentation on research ané development activities at CITH
in teacher training and observation/feedback techniques employing
>CATTS éethcd@iogy willlbe available in a comprehensive report under

project director lelvyn I. Semmel (in preparation).

Objectives of CATTS Technology

The purpose behind the development of the CnmputérfAssisted Teacher
Training System is to provide a cost-effective technical facility for
real-time observation-coding system data collection, feedbazk, and

analysis. ‘Thiz purpose is achieved through the development of an
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autonated systen which simplifies data collection techniques for ob-

servers, generates real-time and delayed data summary feedback reports

to preject participants, reduces the complexity of large data-base
ménipulatinn requirements for summary analyses, and provides an indexed
storage and retrieval system for raw data, Each innovation of CATTS
has been developed with the goal of providing a flexible and simﬂlifged
empi@yiﬁg observation-coding system methods. This flexibility allows
zééeéfthérs to alter data collection and fesdback parameters quickly

without being Tequired to wait for additional technical development

time.

0

2easen for Technical Developments

[

Employing real-time computer technology for collection, analysis,
and feedback of systematic observation data provides many ‘advantages

over traditional paper and pencil methods. By automating the data

process for an observer, CATTS eliminates the manual tedium and reduces

the time and effort required to record, suumarize, and report classroom
interaction data, Instead of requiring observers to write categoly

rumbers onto tally sheets during pre-set time intervals, CATTS penaits

imnediate entry of category data without regard to time interval

restrictions whenaver codable behavior is discriminated in the teaching
situation. CATTS accomplishes this by automatically calculating time

intervals between each of the sequential categories upon entry by the

- obzerveér. The advantage of automated data collection is that due to

the computer’s ability to assign time values between the sequential

observations during data cellection, accuracv of the orthogonal time

4
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components associated with the various observed events during the
teaching process is assured,
CATTS also provides for the application af_realﬁtimé instantaneous

¥

visual feedb;ek information baﬁk into the classroon during the teaching

. /
“ pr@:ess. This 1nnﬂvatlcﬁ permits resaarzherg to investigate feedba:k

effects unavailable in ggnventianal h&ﬁﬂ*éﬁdéd methods. Inaddition,

Al . ; : :

ﬁriﬂted summary feedback is available immediately gfter_a teaching

session due to- the data being already on file whith replacas methods

for hand aﬁaly51 OT hand data transfer for cnmputer analys;s.
Computerizing the data process also foers an automated data

storage and. ‘retrieval system for quick 'ident ifiggﬁiﬂn of files, Filés

may be quickly searched and sorted for submlss;ﬂn tg data analysis

and summary prgﬁeéurég soon aftefgtheséata has been ailected wlth a

miﬁiﬁum of time delay. Tatai automation of the data flow from zellegtlgn

to analysis also reduces errors which may occur in any manual transfer

process,

- Physital Comfiguration of CATTS -

The physical configuration of CATTS is visualized as consisting
of three interdependent stations: Tgachiﬂg Station, DbservatiéﬁsCading

Station, and Analysis-Encoding Station. .Figure 1 is a diagram of the

CATTS station configuration.

The CATTS Teaching Stations consist of classrooms which accommodate

up to two closed circuit television feedback displays. The TV feedback

=

monitors are placed so that the teacher can visually access the feedback

information when required during teaching with a minimum of classroom

5 R
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distuption. -These TV feedback display moniters are controlled directly
by the computer.
The Observation-Coding Stations provide the link between the events

. =
. occurring in the.classroom and the computer analysis of these events.:

VYisual observation éf the classrooms take place within observation rooms
adjoining the classrooms. The methods of direct data input employed Ey
CATTS can be eitherua directly connected ceding bux device a% a renmote
TOUCH-TONE telephone connection. Figure 2 illustrates a hand held coding
box used by an observer inﬁthe:DhservatinnaCadiﬁg Statian; CATTS is
capable of accepting up to 12 simultanecus real-time data input sources.
from up to 12 different ﬁlassfﬁﬂms with up to 12 different observation
systems being e%plcyedg This method allows realﬁtiﬁe_data cailecfian

for the instantaneous videc feedback application. A portable déta
recorder such as the DATAMYTE permits data collection from remote

locations Qithaut a direct connection to fhe computer, Data transfer

from DATAMYTE units may;be performed at any time and do not require
real-time data processing. Printed suwmary feedback from non real-time
sessions is then available for feédback applicatiéns immediately after
upon completion of data transfer. |

ané associated computing hardware required for the on-line processing
-of push?uttaﬂ=eadeé'da;a which is gathered and transmitted ffaﬁ Observation-
Coding Stations. In addition to processing the’incaming data, the computer
system is configured to control TV scope display”devises used in the
Teaching Stations and pfc?idssjfar the ﬁard ;@p? suﬁmafy;p:intauts,‘

storage, and transfer of data to the campus remote computer system for



feedback displays back.into the classrcom. The display is generated
by the computer onto a Cathode Ray Tube (CRT) display unit and a closed

circuit television camera transmits the image to the TV feedback monitor

.located in the Teachiﬁg Station. It is at this station that the computer

system operator initiates the computer program options available 'in

CATTS. The teleprinter console, through software program z@ntral,'permits

the operator to select specific CATTS options that satisfy project data

collection and feedback requirements.

Upon compietion of the observation sessions, the raw data is -~-
stored upon the PDP-12 magnetic ipe units and becomes accessible for
various data analysi; ipplicatians_ Analysis programs were available

. i ! . - ' _
on both the PDP-12 computer and Indiana lniversity's remote computer

facility. Prior to jremote computing center data analysis applications,

‘the data is transferred by telephone line into permanent disk and tape

storage files which are accessed by time-sharing analysis progfams.

The top half of the diagram illustrates the input features of real-

time and DATAMYTE data collection procedures. The bottom half diagrams

the data storage, transfer andboutput (feedback) features.

Data-Sources for CATTS

(

. Various observation-coding systems developed for use in teacher

training research projects in reading provide data bases which are

within systems are assigned mumbers and the numbers, in turn, are
entered into the computer by the observer when a specified behavior

10
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i’?;edurlng the 1975 76 eeheel T empleyed CATTS te eelleet feedbaek

.eeeeurs durlng the teeehing preeess. This'ﬂumefieal data is tﬁeﬁ 'T R

ﬁ rpreted beek te\the erlginel eetegery system during feedbeek
I

.. and a nelys;e etegeei

CAiTS Apglieet;ens to Readlng Reseerch

The use ef CATTS reel—tlme dete eelieet;en end immedlate or .- ' //' Lo
deleyed feedbaek innevatlens permlt reseerehérs to 1nveet1gete many. // _fiﬂl

&
5 \

espeete ef Ahe reedlng preeess in- intereet;ve teae?1ng 51tuat1ens. l-."I';i
. Immedlete‘V1sual feedheek p:ev;des 1nfermat1en direetly to the teeeher

- wltpin teeehzng s;tuatlene ene therefere alding therteeeher 1n en
evaluat1ee of current perfermenee. :

-One’ epplleatien of CATTS et CITH fez 1nvestigetien ef the Ieed;ng

preeees .and teacher tre1n1ng preperatlen is te 3pp1y a reliebly develeped

. §1 [
ebservetlen system to deeument pupll reedlng end 115teniqg cemprehen§1eni o

= . r } . B - ’
By emplrieally velldet1ﬂg an ebservetlen meeeure te asslet teeehere

fand researchers to 1dent1fy reading behev;ers, stretegies and prempte x
'thet ere related to reeding eempreheneien, teeeher and student per-
1.fermanee mey be eveluated Threugh the epplleetien of" treining end ‘ --:QF

';:feedbaek teehnlquee, teeehere may be trelned te empley prempting teeh§:
e - % _ l

=fn1ques and streteglee to 1nerease pu pil e erel reading Perfermeneei '

ﬂIhe CATTS OROS study (repert in prepeTetlen) eendueted at CITH;_i‘; e

;end analyZe a eystemetic eﬁéervatlen 1nstrument fer use ;n eveluat;ng
- . ] ;‘




e ﬁcoﬁsequent 1nteract1gns that fallowed that error.:

: Lo
ta évaluate selected’ aspects Qf teacher and pup11 perf@rmaﬁ;e. -CATTS

'feedba:k quh “instantaneous v;suai TV displays and pr;nted summaries,

o 'were used ta\research the effectivanas= of feedbaek in training teacher

i

— - i ,’#‘

in the tralﬁlng pragtam. o

 Figure 5 is an example nf the farm gf the visual feedha;k trans-
/

fmltted back to the teacher in the classrnnm. The unfllled bar graphs
. \

1nd1cate the number ﬂf‘Sp cific strategles on prnmpts emplayed by

a tralnee tn’help aarregt pUPII gral readlng errors.’ “ The fllled partlan —

" of the bar graphs 1ndlgate the number of times that speclflc prnmpt

‘or strategy was sucﬁessful in curreating errors. Dna aspact of the

 tIﬂ;n1ﬁg program was to have trainees emphasize Eppfﬁprlate selected

pIDmptlﬁg Skllls far 1ﬂ:reased student perfbrmanze tflve bar graphs

*.on the left 51de nf the dlSplay) and de- emphas;ze nthers’(twn bar

| graphs on the: right)

In additlan to the 1nstantanecus v1sual feedba;k te;hnlque,-

- leﬂtEd summaries of the tfglﬂiﬁg session were made avallable to’ the ‘
tra;ﬂees Figure 6a and 6b 15 an e#ample ﬂf that printed feedback—
This printed feedback praV;ded the trainee wlth addltianal summary
’lnfarmatlaﬁ Qﬂ both pupil errors Gnis:ues) and teacher prampts. The
-.‘sﬁmmary alsu iﬁcluded a sequentlal listing Df the 1nteract1ve behaV1or5

f‘that accurred dur;ng the séssion., These 1nteract1nﬁs are reparted by

115t1ng the actual numer;zal aades of the abservatian syﬁtem entered

by the ubservers during the teach;ng sess;ani 'An 1ntetactlan sgquence

- was 1n1t13ted upcn TEEEipt of a pup;l errnr Ccude type EXX) and the.

15
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Summary snalyses of ptajeet zesults were then performed upcn the
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