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TOWARD THE UEVELOPMENT OF A CO!(PUTER<
ASSISTED TEACHER TRAINING SYSTUM (CATTS)
‘lelvyn 1. Semnel
Conter for Innovation in Teaching the Handicapped

Indiana University

Abgtract

The utilization of observation-coding systems a8 a teacher traine
ing tool is generally limited because todious procedures for processing
data result 1in delay of feedback to trainces. The inportance of im-
mnediate feedback in the training of teachors is discussed. A prototype
computer assisted teacher training systen (CATTS) is described. Class-
room behavior is directly coded and transmitted in “real-time" to a
computer for data analysis. The computer and associated hardware and
software configurations provide continuous immediate feeddback to the
trainee in the classroom. Proliminary research and development ace

tivitics are briefly described.
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TOWARD THE DBVELOPMENT OF A COMPITTER-
ASSISTED TBACHER TRAINING SYSTEM (CATTS)
“Melvyn L. Semme.
Center for Innovation in Teaching the landicapped
Indiana University

This brief communication outlines an approach for applying computer
technology to teacher training and the study of teacher-pupil iuters
active bohavior in classrooms. While exploration of many of the ideas
discussed projects into the futurs, prototype developmonts and vasearch
activities have already been conducted by the author and his associates
(Semmel, 1968), and are currvently being continued at the Center for In-
novation in Teaching the Handicapped (CITH) at Indiana University.

Space does not permit detailed description nor explication of these
developments. Extensive documentation of configuretions and activities

is available through CITH (Semmel, Olson, § Weiske, 1971).

Overview: Toward Duveloping a Skill Oriented Training Program

Teacher training programs differ in their orientationa to develop-
ing appropriate skills among their trainees. lowever, there appears to
be an agreed emphasis on the importance of practicum experiences in the
training process (Peck § Tucker, 1971). Direct contact with children
is thought tn be more valuable than vicarious exposure through lectures
and Jdiscussions aliout the teaching process. John Dewey's well worn
uadmonition, "learn by doing" is almost universally accepted (if not
practiced) by teacher educators. However, simply providing trainees
with an opportunity to teach in a practicum environment without appro-

priato feedback does not insure the acquisition of spucific teaching
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e
skills any more than do lectures or diseussions in u university methods
courss.

The process of acquiring appropriate teaching skills {3 defined by
the ability of trainces effectively to discriminate, gencrate, and
evaluate behaviors, patterns, and teaching environments (Hunt, 1971).
The task for university training programs is to teach adults {i.e.,
train teachers) to demonstrate specific teaching skills. Specification
of training objectives should make it possihle to test empirically the
hypothesis that the achievement of training criteriu is effective in
facilitating pupil learning (Rosenshine, 1970 (a), (b), (¢); LeBaron,
1009),

Peck and Tucker (1971) have outlined a series of steps which
describes a “system for developing effective teaching skills. The
system calls for the mrecise specification of the behavior to be learned,
carefully planned training procedures designed to achieve the objective,
the measurement of the results of training in terms of the behavioral
objective, feedback to hoth the learner and the trainer, and recycling
through the training procedure until reaching criterion.

The Peck and Tucker model characterizes an ideal sequence for cone
temporary teacher training proerams. It should be puinted out, however,
that the sequence of stops proposed is as much detemined by a set of
unverbalized netnodological constrictions as by philosonhical or em-
virical convictions. For cxample, the model assumes that fecdback must
follow measurement of vesults, which in turn must follow training pro-
cedures. If, on tae other hand, results and feedback could be achieved

concurrent ly with tr ining, such methodolowy would appear to be a

potentially optinal extunsion of the tihcoretical substrate that ro-




S
duced the sequential paradigm. lHowever, there is obviously a nunber of
practical problems in achieving these training facets concurren® 7+ The
measuremont of the effects of training traditionally has taken place
after the observation of trainee performance. It generally has required
recording, summarizing, and analyzing resuits following performance.
Feedback to a trainee clussically has assumed that summative procedures
are necessary, since formative feedback procedures during training re-
quire an effective delivery systom to the trainee (or trainer) which

would not interferv with the performunce being assessed.

The Importance of Immediate Feeddback

Assuming a methodological sophistication which permits the measure-
ment and feedback of results of training concurrent with the performances
of trainees in practicum sottings, there arises the question of the
ability of trainees to utilize knowledge of results while simultaneously
being engaged in attempts to practice specific teaching skills. The work
reviewcd by Broadbont (1058), and Swets and Kristofferson (1970), offers
some theoretical and empiricul support for the contention that the human
adult has the requisite information processing competence to recode
simnultaneous multiple messages.

Heinrich and HicKeegan (1969) reported that discrepancies between
teachers' beliefs about how they were acting and how they were observed
to act were less pronounced when subjects received concurrent immediate
supervisory feedback as compared to delayed feedback relative to teaching
hehavior. The concurrent immediate fee.ack condition was delivered by
the supervisor who raiged colur-coded cards whenever a desirable or un-
desirable tcacher behavior vccurred.

Reddy (1968) comunstratod that counseling trainees who received im-



mediate supervisory feedhack through a dictaphone earplug device improved
significantly morve in empathic skills than those who received either
delayed or no feedback., Spaulding (1971) similarly reported that in-
service toachers who received a variety of feedback experiences showed
greatest improvements under a condition employing immediate fuedback
during classroom {nstruction periods. Tho immediate feedback from the
observer was transmitted by means of a wireless audio roceiver and ear
speaker. It should be emphasized that in theose studies the feedback
provided to trainees was instantaneous and occurred during rather than
after the training sessions. The work cited, therefore, offers empirical
evidence for the contention that teachers in training can process and
utilize feedback information while attempting tv acquire specific teach-
ing skills,

The importance of immediate knowledge of results or feedback in the
~ learning process has been well documented. Greenspoon and Foreman (1956)
have reported that deluyed feedback, compared to immediate feedback, has
a negative effect on human learning on a simple motor task. Tasks in-
volvine verbal skills appear also to be facilitated throupgh the imme-
diacy with which feedback can be provided (Bourne, 1957). Some workers
have gono so far as to contend that feedback might well be the "strongest"
and "most important' variasble involved in learning and performance
(Bilodeau §& 3ilodecau, 1961).

Hence, the human learner may be viewed as a solf-regulating cyber-
natic system who relies on feedback in his efforts to muintain geal-
directed behavior (Smith § Smith, 1966; Semmel, 1968). The more rapidly
th. learner can receive feecback, the more rapidly he can be expected to

modify his behavior in the direction of discriminable objectives--and,



thus, increase his efficioncy in the acquisition of teaching skills
(Gibbs, 1954).

Obgervation Systems in Teacher Training Programs

It is evident that the stipulation of what constitutes relovant
teaching skills must be developed within the context of a comprehensive
philosophical or empirical framework of that which is hypothesized to
positively effect pupil learning. The most relevunt objectives in train-
ing will probably be those which go beyond the simplistic notions of
trainee discrinination and generation of a specified frequency of X or Y
bohaviors. It is more likely thut a training program will need to be
concerned with complex interactive patterns of classroom behaviors end
with the concatenation of these prtterns into operational definitions
of desired pedagogical environments.

A nunber of observation-coding systems have been developed by
educators interested in describing relevant teacher-pupil interactions
in classrooms (Simon § Boyer, 1970; Medley § ilitzel, 1963), The.catego-
ries used in these systems constitute operational definitions of what
the designers deem to he important classroor prucesses. When teacher-
trainees are encouraged to favor one subset of behaviors or patterns
tfrom the total set of categories defining the system, it may be said that
a program has established specific behavioral objectives for the trainee.
When trainee performance is observed systematically and the codified be-
haviors are fed hack to trainees, the system may be thought of as being
a functional teacher-training tool (Amidon, 1970; Bondi, 1970; Flanders,
1970),

Ohservation-codlii: systems have un intrinsic appeal to teacher



)
educators. Theoy (a) vstablish a sat of opevationally defined behavioral
objectives for the trainee; (b) generally suggest an impliecit set of
training procedures leading to direct practicum experionces for trainees:
and (¢) generally provide a set of q¢round rules which permit veliahle
measurement of trainee progress. Existing systems vary greatly in their
speciticity of teaching behaviors. Some focus on the affective climate
of the classroom (Flanders, 1970), while others focus on the cognitive
demands made Ly the teachers (Lynch / Ames, 1971), teacher control be-
haviors (Fink § Semmel, 1971), teaching stratepies (kellack, Kliebard,
iyman, & Smith, 1906), non-verbal behaviors (Galloway, 1968), and a host
of other interactive shills,

While ideally suited to the requirements of a skill-oriented train.
ing program, observation systems are subject to limitations as operation-
al tools for teucher training programs. They require extensive time
commitments on the part of trainers who, after assisting trainees in
discriminating operational objectives, must observe, code, summarize,
analyze, and subsequently feed back the results of performance to trainees.
llence, the total training process becomes tedious, and the excessive
time commitments seriously limit the feasibility of such an approach.

Secondly, analytic methods available to the trainer generally pro-
hibit feedhack of relevant patterns of interaction beyond the frequencies
of simple two-stage transitions. ‘’ethods of data reduction frequently
lcad to distortions of the frequencies of behaviors for specific periods
(Collet & Semmel, 1971). Of createst inportance, however, is the fact
that current methods necessitate relatively long delays of feedback to
trainees. iicnce, as implied 'y the literature previously reviewed, it
ie questionable that the intformation provided to trainees could have

i)



maximum offocts on the modification of subsequent teaching performance.

Bxg!olt}ng Computer Technology in Teacher Bducation
The introductory sections of this communication emphasize the im-

portance of immodiate feodback to the acquisition of relevant teaching
skills. Observation systems were discussod as potential opervational
tools for the specification of training objectives, as feedback instru-
monts in training, and as tools for the measurement of trainee perfor-
mance., The utility of such ohservation-coding feodback systems is
severely limited by the tedium imposed by data reduction procedures and
resulting delay of feedback to trainees. It would appear that there is
a need to explore a skill-oriented teacher training system which meets
the following criteria:
(a) permits the adoption and/or genevation of a broad spectrum
of observable teacher and/or pupil behaviors--to be
definable within the context of any system of N mutually
exclusive categories of behaviors.
(b) permits the continuous and instantaneous observation,
coding, analysis, and feedback of relevant training in-
formation to the trainee while he is teuching--with feed-
back delivered through some meaningful suditory or visual
source within the teaching environment.
(c) permits the utilizution of automatic analytic techniques
for the continuous, rapid synthesis and description of
relevant behaviors, patterns, aad environments--while
maintaining both the frequency and duration of behaviors

ag well as their scquential velationships.

i1



(d) perrmits the vapid cusulative storage and retrioval of

all training sessions for any one trainee or proup of
trainevos who uses the systen.

One of the most promising means for meeting the ahove eritoria is
through the exploitation of 'real-time" cousputer technology. What fol-
lows is a brief description of a prototype computer-assisted teacher
training system (CATTS) which is currently under development at our lab-

ovatory.

What is CATTS?

CATTS is conceptualized as a clnsad-loop cybernotic system capable
of producing continuous immodiate foedhack of relevant teacher=pupil inter.
action data to the trainee in the classroom, $o that modi fication of be-
havior can be realized through regulatory tea§plng noves in aceordance‘
with predeternined objectives. \

The prototype CATTS configuration presently consists of three inter-
dependent stations: Teaching Station, Observation-Coding Station, and
Analysis-Encoding Station. Figure 1 (p. 9) ilihstrates this configura-
rion with a schematic diagram of the present CATTS {nstallation at
Indiann University's Center for Innovation in Teaching the llandicapped
(Cti) .

Teaching Station, The Tea:hing Station consists of a classroom or
classrooms which can accommodate a feedback device. The feedback source
is located so that tho teacher can use the information contained as re-
quived, with no interference wi*% on-goint classroom activity. The feud-
hack display may be elther visual or an-'itory in nature, controlled

eitier dircctly by the computer or im'iractly through external display

hardware:,
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analysis. The possibility of using videotapes in conjunction with the
system was considered in developing a computerized technique for train.
ing students tc discriminate relevant behaviors and for training reliehle
observers. The consensus coding system (OQNCODB)l requires two or more
trainees to observe a videotape of c¢lassroom activity, Utilizing the
same observation-coding system, the observers enter their codes throush
button-box terminals to the computer. When a coding consensus is not
attained, the computer stops the videotape, records the differences,
and "refuses’” to move on until] the trainees discuss thelr differences
and veach a consensus.

Through CONCODE, wo hope to extend the teacher training capabilities
of CATTS as well as train relisble observers. CONCODE can be used as a
vehicle for developing traince attitudes sbout observed classroom be-
haviors. The computer can act as an impartial "discussion learder" by
pointing out to trainees whore and when they differ in their attitudes,
perceptions, etc., and can he programed to wait for differences between

trainees to be reconciled (Semmel et al., 1971).

Preliminary Reseorch and Demonstrations with CATTS

\ctually, CATTS is just a kitten. ilence, many modifications have
yet to be implemented through research and demonstration projects. Ob-
viously, the most pertinent question is whether the system does in fact

nave the capavility for developing and modifying specific teaching

‘A protot:pe version of this system was developed in the writer's lab-
cratory at the (niversity of Michigan in collaboration with L. Guess
and .i. Flaundars.

IS
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$kills. lc can be reported with a degree of confidence that the system

eliminates the tedium of codiny, summarizing, and analyzing data as-
sociated with traditional approaches to observation systems. As such,
it has obvious advantages as a research tool. However, the efficacy of
CATTS as a training system remains to be empirically demonstrated.

Four preliminary investigations were completed by the writer's
students at the lniversity of Michigan during 1969. Schmiit (1969) and
Kreider (1969) attempted to demonstrate significant positive effects of
CATTS in training college jwniors aspiring to teach the meuta’ly retarded.
Trainees attempted to increuse the use of specific categories of behavior
in two content areas defined in a modification of the Flanders Inter-
action Analysis System. Schmitt focused on increasing trainees' uses
of broad questioning behavior and on reducing the frequency of binary
questions in a class for the educable mentally retarded (EMR). Kreider,
on the other hand, attempted to increase trainees' uses of pupil ideas
in a class for EMR pupils. Kreider's results offered only limited sup-
port for CATTS training effects. However, with a limited number of
subjects and training trials, Schmitt's findings were very encouraging.
As hypothesized, the results indicated that CATTS trainees spent sig-
nificantly more time asking broad questions than did control trainees.
Descriptive analysis also revealed a positive relationship between
teachers' uses of broad questions and the production of broad responses
(multiple word utterances) of their EMR pupils. This study pointed to
a number of complex interaction effects and problems of transfer which
require future exploration.,

Weaver (1963), a third member of the CATTS group, studied how pre-

conceived expectztions about E/IR children affected the modification of

14
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trainees' uses of pupil ideas. The results did not support unequivoeal-
ly the superiority of CATTS feedback, although CATTS subjects did demon-
strate greator gains when compared to trainees who received the delayed
feedback condition.

Additional support for the efficacy of CATTS was obtuined by Van-
Every (1970) who brought the system out of the laboratory and into a
practicum environment. In this study, a remote telephone line was used
to commnicate between a speech clinic training site and our CATTS lab.
oratory. Ubservations of therapists in treining were coded in the clinical
setting and transmitted by telephone line to our computer (in real-time).
The feedback provided to trainees by the computer was delivered through
an event recorder which traced a pattern, representing the training ob-
jectives, on a moving belt of Paper within the clinical setting. The
results clearly revealed a significant increase in the use of social rein-
forcoment (SR) patterns of trainees who received CATTS feedback wvhen com-
pared to a contrast group. Learning curves revealed increments for all
trainees in the use of SR modeling patterns, but CATTS trainees improved
significantly more than the "no-CATTS" trainees.

Vanfvery's work has demonstrated the feasibility of eventually
moving CATTS into public school classrooms for in situ training op-
portunities. In the near future it may well be cost-effective to develop
corprehensive regional CATTS installations for in-service as well as
pre-service teacher training programs. The use of touch tone data sets
and teleplione lines currently permits communications between classrooms
in the coumunity and centralized computer facilities. The cost effective-

ness of such a system might be Improved considerably through the eventual

par
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use of transponders on communication satellites (Jamison, Ball § Potter,
1971) and other promising hardware and software configuration develop-
ments (Jamison, Fletcher, Suppes § Atkinson, 1971).

The prototype system on which the initial CATTS studies were
executed further has been developed and expanded in our CITH laboratory
at Indiana University. The system presently monitors and provides con-
tinuous feedback to three classrooms some distance from the main
analysis-encoding station. Several investigations are currently under-
way within the context of a Special Education methods practicum for
undergraduate trainees. The effects of different feedback conditions on
the acquisition of questioning skills by teacher trainees are being as-
sessed. The impact of CATTS feedback on questioning behavior of trainees
is being studied under both classroom and simulated (role playing) con-
ditions. We are also using the system in developing behavior management
skills of prospective special education teachers. CATTS' potential for
simplifying the process of classroom observation coding for research
purposes also is being demonstrated in several studies at our Center.

For example, the system is used to record and describe simultaneously

the behavior management and cognitive demand strategies of teacher train-
e~s in the classroom, in an atterdt to relate interactive patterns to the
achievement of mentally handicapped pupils .

Preiiminary results of our current work, together with indications
from earlier research, are encouraging., The future utility of CATTS as
3 teacher training tool will depend largely on the outcome of long term
controlled studies of its eftect on trainee skill acquisition and on the
ability of the srstem to assist trainecus in the generation of those

teaching patterns and environments that optimize pupil! growth. ile are
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