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THE FURPOSE OF THE STUDY WAS TO DETEMINE IF THE QUALITY
ANC LOGISTICS OF SUPERVISION IN TEACHER TRAINING FROGRAMS
COULD BE IMFROVED BY SUBSTITUTING VIDEO RECORDINGS FOR LIVE
CLASSROOM OBSERVATIONS. RESULTS SHOWELC THAT (1) TEACHER
TRAINEES WHO RECEIVE FEEDBACK ON THEIR TEACHING FERFORMANCE
MAKE GREATER CHANGES IN SELECTEC BEHAVIORS THAN TRAINEES WHO
DO NOT RECEIVE FEECDBALK ANC (2) VIDEO FLUS VERBAL FEELBACK
PRODUCES GREATER CHANGES IN SELECTEC BEHAVIORS THAN VERBAL
FEEDBACK ALONE. THE RESULTS DID NOT FROVE CONCLUSIVELY THAT
VICEO RECORDINGS COULD ALWAYS BE SUBSTITUTEC FOR LIVE
OBSERVATIONS IN TEACHER ECUCATION. THE AUTHOR CONCLUDED THAT
(1) BY ELIMINATING THE TRANSFORTATION TIME FROBLEM, VIDEO
RECORDCINGS CAN COFTEN HELF THE SUFERVISOR TO BETTER FERFORM
THE TASK FOR WHICH HE IS TRAINED, AND (2) VICEO RECORDINGS
OFFER THE FOSSIBILITY OF INCREASING THE LOAD TH.¢ UNIVERSITY
TEACHER-TRAINING SUFERVISORS CAN ASSUME. (AL)
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PURPQSE OF THE STUDY

The purpose of the study was to determine if +he quality and
logistics of supervision in teacher training programs could be
improved by substituting video recordings for live classrom

cbservations,

For the purpose of the resecarch "improved qualicy ‘of supervision®
was defined as the changs of selected trainee behaviors as measared

by the Stanford Miero-Teaching Appreisal Guide, (See Appendix).

Althoﬁg;q ’qhe ulvimate sucecess of teacher educebion must be

measured in terms of pupil learning, a valid intermcdiate obe
Jective of teacher sducation is %o get teachers to oxhibit CCLva
tain prescribed behaviors when they teach (Medley and Mitzel, 1963).
This research focuged clearly con the intermediate objactives

of teacher sducationg

BACKGROUKD OF STE PROBLUG

Hisborically, the functional role of the supervigsory teacher

In this country was recognized at the beginning of ‘b!;e ningw
teenth century when the first normal schools were being estabw
Lished (Troisi, 1959), Many administrators (Strebel, 19533 Chase,
ot al, 19363 Troist, 19593 Woedring and Scanlon, 19633 Gonant, 1963),
as well o9 trainess (Tewmsend, 19355 Cress, 1941s Troisi, 1959)
consider supervision as a useful, if nobt an cazential element

in the total training system. As a rule, hovever, supervisors
have not applied rigorous metheds of measurerent to the productg
of supervision (Barz, gb gl, 19493 Troisi, 1959). Assuming that
supervision is on jmportant part of teacher training programs,

& variety of ressareh is needed to discover and to validate proe
eedures superior bo those currentlv endorsed (Douglass and
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Boardman, 195L4). The availability of the portable video tapo=
rocorder may enable oducators to Investigate mreviously unsnsiored
questions related to the effectiveness of superviscrs and, pere
haye, to develop supervisim wograms vhich have increased 4

educationel effectivencss.

The respensidility for supervision of Interns in the Stanford
Secordary Education Program is assumed by cooperating achools?
supervisors and Stanford supervisors (groduate assistents).
Typically, supervisors observe teachers! c¢lasses and them hold
individual conferences with the teachers. AXthough supervisors
perform other tasks (Waddell, 19533 Rumin and Curtis, 1959).
Evidence supports the clainm (Burten, 19553 Alberty and Thayer,,
1931; Harmock and Ouwings, 19555 Abiott, 1957) that the feedbaci
given by supervisors to teachers st follow-up eonforences is
the most single task performed by supervisors, Schramm (3.965)
defines "feedbackh as ¢he imformation one receives that tells him

how well he is doing,

The teacheresuperviser conference is a commicative ach in

which inforrmbion (fecdback) is transmitted from an information

source (supervisor) to a human recipiént (teacher) (tieDomald, 1961).

Lasrell {1949) aud liovland (1983) have daveloped a paradign by ‘
which s cammnicative act can be énalyzed. The cormmmieative
process can be analyzed fren any of five points of referenca s
nanely: (1) ko, (2) says vhat, (3) in vhich channel, (4) o wham,

(5) with what effest (Las 1L, 1949)7

Using the paradigm; then, the weacherwsuperrisor confersnce becomess
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(1) Whoesupervisor

{2) says wheteprofessional instruction

(3) in which channele-verbsi or verbal and video recordings
(4) %o vhome~irainees -

(53) with uhet offectsPwmchanges in sclected teacher behaviors,

By eltering various elemonts in the paradigm the effects of the come
minicative act can be changed, Yor exanple, investigators using
fudiovvisual equipment to provide reinforcement, feedback, and
knowledge have shovm that andiowvioual feedback is superior to
endio feedback alone, (Kimble and Tulff, 19533 Hartmonn, 19613 Hirsch,
19615 Michael and Maceoby, 1953, 1961 Lumedaine, 1949). Iaumsdaine
(1961) mede the cogent observetion that "hearing," "seeing," and
“perceiving® as generslly understosd involve same form of perospe
tual response which oxdinarily furnishes a source of stirmlation,
Although the use of video recordings o improve supcrvision is still
in the exploratoi-y stege, Aubertine (1953) in a preliminary study

ab Stanford found that teachers who vera given video feedback and

&n opportunity for practice to eorrect their mistakes performed
significartly better (pe¢,01) on subsequent demonstrations than

& control group which was given‘neither an opportunity to practice
noi? video feedback, Another group of trainees given wverbal
feedba.ck, and an opportunity to pracvice also porformed significantly
better (p<,05) en subsequent demonstrations than the previously
mentioned cogtrol group, Purther, the investisabor found bhat the
group which received the video feedback improved mope (p<.05)

than a third group which had an opportuniby to practice but 'O

esived no feedbaclk,

©
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If video recordings provide feedback which can help supervisors
change teacher behaviors, the role of the superviscer may change

considerably.

Supervisors are expected to make two observotions per month and

are given released time for this purpose., Hany of the supervisors,
haiever, have heavy teaching and stu&y loads and use the releaged
tire for purposes other then supervision. Supervisors are

frequently too busy with other resposnibiiities to provide appropﬁ.ate
supervision. Uhen the supsrvisor does make field cbservations,

a trenendous experditure of non~productive time must be spent
traveling to and from the cooperating schools. Video recordings

can be used Lo "bring the classroom to the Unlversity.t The
important question, then, is: ean video recordings be an effactive

source of informstion for supervisory conferencss?

" Hammock and Owings (1955) suggest that supervisors must wndeze
stard the psychology of learning and the metheds for guiding |
learning., Stanford University supervisors who have had advenced |
clinieal training, assuwming thgt the training were effective,
should be able to provide neophyte teachers irith more effective

{ assistance than supervisores vho have had only minirm supervisory

training: The supervisor must .understand with thorcughness the 4

ways in which people learn, In addition to elinical training,

Stanford University supervisors have the experiences gained in

thelr doctoral studles to draw upon when they propose elternatives

for improvement of instruetion to trainees, |

The only sound approach to supervision of practice teaching isg
one based on a complete integration of theory and practice (irmstreng,

ERIC 1939). By this approach the suparvisor is not only o guide in
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the application of theory, he becames the actual teacher of theory,

Theory and practice go handwinehand; at one time theory grows out

of practice, at another, practice is motivated and guided by theory,
The supervisor, perhaps because of his doctoral studies and because
he has asscciations with both the University and the eooperating
schools, may be in a bstter position than the school supervisor to
translate the relationship between the activities required by

the University and the practical application of theory in the

classroom,

Video recordings may enable teacher training progrems to substitute
video recordings for live observations and, consequently, to

improve the quality of supervisory programs,

©
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The gpecific hypotheses tegted Loilows

i Teachers who receive feedback from supervisors will
register nore desired change in behavier than teachera_

who make only selfwanalyses,

2s Teachers who recsive foodback fram supervisors who have
observed prerecorded video tapes wili register more dew
Sired change in behavior than teachers who receive feede

back from supervisors wao have made live observations,
(See figure A,)

3+ Teathers who receive verbal and video taps fesdback fwom
supervisors vill register mopre desired change in bew
" havior than teschers vho receive only verbal feedback
fron supervieors. (See figure B,)

Subw-hypotheses a, through c,, listed below, predict in order of
effectiveness the differences anong all of the. groups. These
hypotheses are consistent with the major hypotheses deserdibed
aboves (Figure ¢ illustrates the sub<hypotheses which heve been

derived fram the two mzjor hypotheses-mumbers. 2 and 3 above)
Specifically, the sub-hypotheses tested weres

L J
-
A

a.  Teachers wio recsive verbal and video tape feedback
from supervisors who have observed prerecorded video
tapes will register more desired change in behavior
than Yeachers who receive verbal snd video feedback
from supervisors who have made live observations,
{Boxes 1 vs, 2Figure (o)

bo Teachers who receive verbal and widec tape feadback.
from superviscrs who have made live cbservationg will
register more desived change in behavior than teachers
who receive only verbel feedhack from supsrvisors vho

have cbserved prerecorded video tapes. (Boxes 2 T8,
3~Figurs C,)

¢s Teachers who recoive verbal fesdbagk franm supsrvisors

more desired change in behavior than teachers who
receive verbal Peadback from supervisors who have Obwe
served live observations, (Boxes 3 vs, l~Figurg D,)
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Figure &

V5.

Live ob@srvations

Prerecorded tape cbservaticus

Figure B

Video tape plus verbel feedbaclk

VBe

Verbal feedback only

Figure C

Verbal Feedback Only

Vorbal plus Video Feedback
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FROCEDURE

A randem sauple of 75-120 persons from a group of appraximately
120 Interns in the Secondary Educabion Progran at Stanford
University weis selected to parbicipate in the research project,
The trainees selected were divided.jnto five groups, fifteen

to thirty brainses in each group,

Each of the %rainees prepaved a five minute lesson on sny topic
in his major teaching area; he presented his lesson to a group
of five high school students who were asked to cams Lo the

Unjversity on the days the Microwteaching demonstrations were held,

Video tape recordings were made of ail presentations. Following
the presentations, the students evsluated the performsnces

indicating the teacheris effectiveness on the designated oriteria,

The camposibion of the groups is illustrated in Lhe chart below,
{(The number of sach discrete group corresponds to the respective
boz in Flgure C.)

GROGP T COFGSTIION
(Trainsos)
1 1530
2 15«30
3 1530
L. 1530
3 1530

*'.lfiw evahmtmn instrument, S‘c.anford Micro 'leach Appraisal.
Guide, had teen prestested and used in obher resoarch E e Appmdix,)




The supszrvisors used in the mroject were the same individuals

who are regularly responsible for the trainees in the Secondary
Education Program.,

Supervisors were given ten mimutes to critique the lesson 1ith the
treinee, Following the critique, the traines were given thirty
mimites to reflect upjon the points nmade at the postn-teaching eritique
and an opportunity to reorganize the same lessun for a five mimite
preaenbgtion to an alternste group of five high school students. An
evaluation by students and a critique by supervisors followed the
second presentation, (At no time were the supervisors given infore
mation ;i:;dj.cating the sa';udent;s' retings of teacher effectivencsswthis
parallsled the actusl classroom condition, All supervisors, howvaver,
vers cognizant of the specific criteris used by students for evelu~
abing teacher effectiveness,) After a one woek time lapse the teachers
preseﬁted a second lesson under the same comditioms, The totil
experimental test, therefore, imvelved four practiceteacihing opportune
ities to augnent the expected differences. The Hicrowteaching format

Zollowrss
ist Week 5 mimute lessonw10 minute eritique
(Lesson Ne, 1) 30 minute reflection and preparation period
5 minute lessone—10 minute eriticque
- 2nd Week . : 5 minute lesson=sl0 mimute eriticue
(Leeson No. 2) . 20 minute reflection and preperation period
. 5 minute lessonwwl0 minute critique

Trainees participating in the investigation vere asked to refrain
from discussing any parts of the experimént with each other until
all relevant data hed been gathered, Analyses and interpretations
ﬁere rmade at the conslusion of the project for all interested
perticipants, A ¢ime period of fbwelve weeks vas necessary to
completae the Micro-teaching sessions,




Hedley and IMitzel {1963} summariZed meny of the studies uhich had

been concerned with the rneasurement of classrocm behavier by

systemabic ocservation, They concliuded by stating that the process

of selec'bihg the behaviors to be recordsd is essentially one of

Identifying a 1imited range of beheviors lrelemb to the plrpose of
the study and of constructing categories or items to be used by the
observer. Studies at Stanford University in lMicrosteaching {Aubertine,
1963) used the following eriteris against which the sffectiveness

of the teacher was maM:

As Aimg

1. Development

2, Undergtanding

Doatent

1. Orgenization

2a Meaning

Hethob-whoacheremupil commumication
Tvaination

l. Review

2. Reinforcement

vy}
&

Cl
o o

The eriterdia oublined in the previocus varsgrarh ave relevant ©o the
teaching ach, The criberia sclectsd by Aubertine and by thiz

investigator mabeh closely those used in the Stenford Avpreisal Guides

for Teaching Effectivencss (Garrison, 1963)e

High scheool. students were used by the Secondexry Education Project
to rate teacher effectiveness. Interwe and intraw-rater reiiability
between students and betwesn stuadent groups, rospechively, using the
prescribed criterla, hes besn established at P05 level of
significance, In addition, the students' ratings of teachers in
Microbeaching and the same teachers! performances in the elassroam

correlated at ps00L levol of significance {rsobk)s Other investigators




(French, 1557: Hodgsom, 1958: Repmers, 1934, 1960} found that

gtwdenbe? retinge rovided cons sietzul znd »eliakie data,
& r

The evaluaticon sesle snabled the investigator to cuantz.f;sr each
eritericn as well as global ratings. The lover the pcint seere on
3ach criterion and on all eriteria, the betier the relative offectivew

ness of $13 beacher, Desired behavior change, ¥aen, was determined

ay the ralative lowering of specific and global poinmt boba

M_«SG
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STATISTICAL PROCESS

Statistical analyses inciuded comparisons of the effects of warious
types of feedback on each of the eight sriteris items within the
Stanford r.ucéo-Teag_hgg' Appraisal Guide, The analyses included
comperisons of changes of traineea' behaviors betwsen an initial
and a subsequent teaching trial, i.c, teaching Trial 1 vas, teaching
Irial Le

Probability <.05 was choéen as the significance level for rejecting
the nuli hypothesis. Identification of each group as the groupe are
listed in the Tables is indicated in Illustrations A, B, and C

(see page 7)o

For all criteris the results of the comparisons indicated that the

trainees who received feedback improved significantly more (p 405)
than the no-feedback group.

Additional anslysss vere made to dstermine the relationship betwoen
specific groups of trainees who received diffarent types of feedback
from supervisors who employed different observation conditions and
different types of feedback with F (4095)72:02, p o103 with F (4.95)

>2:505 P <055 and with F (4+95) >3.57, pe.Ols the following results
were found: ' '

For Item 1, anong the groups which received feedbaclk, ‘thers wes no
significent change in behavior between any groups,

For Item 2, among the groups vhich received feedback, there was no
gignificant change in bsﬁavior betweon any groups.

For Item 5, among the groups which received feedback, there was no
significant change in beharior between any groiups.




For Ttem 6, ameng the groups which received feedback, there was no

significant change in behavior between imy groups,

For Item 7, among the groups which received feedback, there was no ‘
significant changs in bsharior between any groups. _ , | {

Significant differences, however, .ware found for items 34k and 8
vhen specific groups were analyzed, For example, p< .05 for item 3
betveen groups 1 and 4 and betweern groups 1 and 2, but not between
_groups 3 and 4 (see appendices II, IV, and ITI, respectively). &Klso,
p <05 for iten J between groﬁps 1 and 2, but not between groups

1 and L and between groups 3 and 4 (see appendices VII, V, and VI,
respactively). Significant differences p <.05 wsre found between
groups 1 and 4, and between groups 1 and 2, but not betwsen groups

3 ard I, (see appendices VIII, X, and IX, respectively).

By analyzing total scores for all criteria, significant differences
P <.05 between groups 1 and 2, between groups 1 and 4, and between
groups 3 and A4 (see appendices XI, XII, and XITI, respectively).

CHANGES OF BFHAVIOR

The’ analyses indicated that some behaviors were more susceptible to
change than others, The criterion measures identified as Items 3,

L, and 8 appeared to be more suseceptible to chenge than the other
bshaviors,

RESULTS AND IMPLICATIONS

Can video recordings be substituted for live observations in teachor '
education? Several qusstions were asked to determine the answer for

the question stated aboﬁeo The specific questions vere:

1. Do trainees need feedback if they are to changs their
teaching behaviors?




2, If the supsrvisor is sble to ®show"™ the trainee as well
- a3 "uell¥ the trainee what needs to be done to inprove
the teaching performance, will the trainee make greater
inprovement in the teaching performance than the trainee |
who recesives verbal feedback only from a supervisor? |

3« Can enough information be obtained from video recordings |
to pernlt effective supervisory conferences? ‘
|

%Yes” seemed to be the qualified answer for all questions, The
qualitications are ouvlined in the report below. The report rsfers

to the specific testing of each hypothesis,

Hypobhesis l-Tleachers who receive feedback from supervisors will
register more desired change in behavior {han teachers who
'. make only selfwanalyses,
Rosult: For all groups. teacher;‘s vwho received feedback fram
supervisors recorded significently improved behavior p .05

than teachers who made selfwanslyses.

Hypothesis 2~~Teachers who received feedback from supervisors who
have observed prerecorded video taps will register more
desired changs in behavior than teachers who resceive feood-
back from supervisors who have made live cbservabions.

Result: By compering groups 1 and 2 with groups 3 and L, no signifie

cant change in ieacher performance was nobed,

Hypothesis 3m=-leachers who receive verbal and video tape feedback
fram supervisors will register more desired change in behavior
than teacher who receive caly verbal feedback fram supervisorse

Result: Teachers who received verbal and video tape feedback fram
supervisors did register move significant improvement in
behavior p< <05 than teachers who received only verbal |
feedback from supervisors on specific criterion measures,

; | @eZoy Items 3, 4, and Se-orgenizetion and meaning of content,

and total reaction to the lesson, respectively,




Several hypotheses for future research were genorated fram the

results of the study., On future study, for example, should atteu‘h’;;. |
%o dstermine the appropriate amowmt of time a trainse should teach {
‘during nicro-teaching sessions in order to produce maximn desived |
change in behavior. The micro-teaching lshoratory sessioms in this @
study lasted for a duration of five minutes, This may or may not be ;

enough time for the supervisor to appraise the selscted behaviors
porformed by trainses.

knother varistle that nesds to be studied is the effect of various
types of feedback on traluecs at differemt phases of their teaching
maturity, ie8e; early in the trainees! learning experiences or
axter the trainee has had considerable elaasroun experience, It

Is posgible that certain types of feedback are more appropmriaste for

"beginndng'® trainees and other types of feedback might be more
appropriate for Wyeteran" irainses.

Clearly, some types of bshaviors scem to bs more susesptible to

change than other types of behaviora, Additional investigotions

should bes made to determine if there is 2 definite, direct relation-
ship between specific types of feadback and_ specific kinds of behaviors,

Some feedback treatments might be more powerful with individuals

who have certain specific personality characteristies, An investigae
tion which attempts to match the feedback treatment with the trainees!
personelitiss should produce valusble information for individuals
interested in the supervisory phase of teacher education pbogi'msa

‘ As the described study progressed, other uses of the video tapee




and different types of feedback weére recognized. Future studies,
perhaps, should investigate the following questions:

1. Can trainees who cbserve their own video tapes change as |
much or more than trainees vho receive feedback from |
supervisors? : '

2. Can trainees observe other trainecst video tapes and
transfer vhatever perceptions they make about the :
teaching performancs to their own teaching performances?

LUSION
The evidence gained in this research demonstrates that one feed-
back treatment is more powerful than other feedback treatments
for selected behaviors. The evidence indicstes that some behaviors
are more susceptible to changs than others and that the interaction
effects of scme variebles are mors powerful than the interé.cﬁm
effects of other veriables. loreover, it should be noted that speeific
feedback treatments do not have the same influence on all behaviors,
For specific behaviors one type of treatment may be more effsctive
than others, The selection of the most powverful treatment, therefore,

may depend upon the specific behavior to ba chanpged.

Briofly stated, the results of the Jnvestigation indicated that:
1. Trainees who receive feedback make greater changes on
gelected behaviors than trainess who do not receive
4 . feedbE.Ck. : . )
2, Some behaviors are more susceptible to irmediste ¢

as a rosult of the nature of the feedback treatment than
other bshaviors, '

3« Video plus verbal feedbsck produces greater changes in
| selected behavicrg than verbal feedback zlone.

The results do net provide: conclusive evidence that video recordings

' can be substituted for live observations in teacher education,

The study doos sugpest the need for additional study to more carew
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f21ly analyze the effects of specific feedback treatments and to
axplore other possible uses of video yecordings for mperviaicn of
trainees in teacher education programs,

If additional investigation suggests that more w@l feedback
treatments can be provided when video recordings are substituted Lor
1live &semﬁi@, some of the implicd administrative advantages of
video recordings can bs put to good use. Speeific administrative
implications for the substitution of video recordings for live
obsorvitiom are noted below,

Because supervisors are frequently pressed for tims, by sub=
gstituting prerecorded obsez;vaticns for live obgervetions, the need
for the supervisor to be in the classroom vhen the lesson is taught
is reduced, For the school supsrvisors who have ﬁiffimilty coordi-
nating their schedules with the traineets scheduls, it is

.possible to video tape the teaching performance and to play the tape

back when both the trainee and the supervisor have the opportunity
to view it., For the university suporvisore who consume valuable
time driving to and from the trainee®s school, it is possible to
video tape the Waching performmce and to play the .tape baek when

'the trainee returns to the campus for his acadenic classes,

If there were two or mors traineces i;eaching at a given seho§1 and
two or more university supeyvisoré vere assigned to the trainees,
1t would be possible to assign technicians to the task of video
taping for the clasees, eliminating ths duplicotion of supervisory
efforts. The pla&ba.ck would oceur at the university, Certainly,
utilization of supervisors! time should be considered in teacher

education programs,




In same teacher education programs the senior professor seldom, if
ever, has the opportunity to observe the trainees in the classe
roan, It would seen reasousble that the professor would be more
apt to observe a prerecorded video tape than he would to take the
‘time neceesary for travel to and from 2 given school. Fram the
opportunity to obscrve the progress his txfainee;s neke in the
classromm, the professor may be able to adjust the eontent of his
course to meet more specifically the needs of his traineea._ The
perceived gap betueen educational theory and educational practice
may be roduced,

If supervisors could centralize the locstion of their feedbock
conference at the university rather than at the various gchools
vhere the trainees are assigned, more frequent conferences could be

heid, Video recordings of the traincest teaching performances could
encourage this possibility,

Some teacher education programs suffer from the problen of too meny
trainees for too few supervisors. Video recordings offer the

poseibility of inecreasing the load that wniversity supervisors can

assume. By utilizing more efficiently' the time of:the supervisors, ;
espeéiﬁl]y elimineting the tra'naportation problem, video recordings

éan be used to help the supervisor perform the task for vhich he is

trained,

Administrators who are responsible for feacher training programs
mist devermine the rewards which will he gained from the use of
video recordings, The potential rewards arve determined by ‘consider=

ing the various effects of feedback treatments anci by evaluating the
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humen ond financial costs necessery to make such a program oporative,

then the revards are greater than the costs, vidéo recordings can,
and ghoulid, replace live observations in teacher education,
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Appendix IT
ANALYSIS OF COVARIANCE TABLE
. m " 0 ry
Y (DUE) (ABOUT) IF | MEANSQUARE
TREATMERT -
(BETV2EN) h | T0.1631
(e IH ) 95 | 827.6270 348791 792. 7478 % 844335 -
TREATMENT
-~ ERROR
(TOTAL) | 99 | 89747900 20,7579 877.0322 %
DIFFERENCE FOR TESTING ADJUSTED. TRUATMENT MEANS| 81,2843 4 21..0711

F( L4, 94 = 2,49
P05




SOURCE ¥ o4 (DtE) (ABOUT) | MEANWSQUARE
TREATLENT
(BLivEREN) L | 65,1509
(urim) - 95 | 860,609 27189 83344199 8,8662
TREATMENT
+ ERROR -
(TOTAL) 92 | 925,7603 117879 914,012}
DIFFERENCE FOR TESTING ADJUSTED THEATMENT MEANS| 80,5924 20,1481

F( & )= 2212
pC05

— —




Them 3 12 Appendix IV
ANALYSIS O COVARIANCE TARIE
SWS-9QUARES | SUM=SQUARES :

SOURCE IF w (UE) ‘ (ABOUT) IF | MEAN=SQUARE
TREATIENT
(EETUEEN) L | 120,8809

ERROR : .
(UITHIN) 95 |1087.1191 27511 106443280 9 11,535
+ ERROR ‘

(TOTAL) ! 99 {1208.0000 Q11638 12075362 9
1
DIFFERENCE FOR TESTING ADJUSTED TREATMENT MEANS| 123,2082 L 3049021

F(

L, 9) =

20670

P< 05




Tten 4 1% Appendix V ;
ANALYSIS OF COVARIANCE TABLE | i

SOURCE F| (DUE) (ArwuT) IF | MEANSSQUARE

TREABIKIT
(mm) L | 5642456

WImm) | 95 | 937.06k5 | 11237 895.8227 9% 95300
+ ERROR
(PorAL) | 99 | 93,3200 | 56,8223 936,878 9%
DIFFERRSCE FOR TESTING ADJUSTED THEATLENT LEALS 40,6651 4 10,1663

F( 4 9)s 1067
P05
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Tten & 3«4, Appendix VI
| ANALYSIS OF COVARIANCE TABLE

SOURCE IF Y (DUE) (ABOUT IF | MEATSQUARE

TREATMENT
(BEL/EED) L | 50,17,

ERROR ‘
(WITHIN) 95 | 9747388 5548872 918.8515 9, 9.7750

+ ERROR
(TOTAL) | 99 10249102 TL9736 9529366 | 98
: ]
DIFFERENCE FOR TESTIIG ADJUSTED TREATIENT LEAUS| 34,0850 h 8,513

F( &4 9= 0.872
P> <05




Appsn@ix ViI
AIALYSIS OF COVARIANCE TARLE

< SMSQWARES |  SWmSQUARES |
~ SOURCE IF b4 (E) | (aBoUT) ¥ | MEATSQUARE

(BEenzEn) | 4| 9s.88%2

(WITHIN) | 95°| 925.5522 |  59.609% 8659421 A 9,2122

TREATHKITT
+ ERROR
(TOTAL) 99 | 102440k | 564525 967.9160 98

DIFFERENCE FOR TESTING ADJUSTED TREATLENT MRANS| 101.9733 h 25.4933

F{ L. o) & 2767
P <005
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Tten 8 14 | Appendix VIIT
ANALYSTS OF GOVARIATICE TABIE
KUSQUARES | SRS-SQABRES
SOURCE IF Y () |  (aBour) IF | MEASQUARE
TREATIEIT
) Al 104.5752
ERROR -
(Wrmimv) 95 920,064,9 O 92040649 o 9. 7879
+ ERROR .
(momn) | 99| wan.éuaLf o, 0206400 | 98
DIFFERENCE FOR TESTING ADJUSTED-TREATMENT LTANS | 104.5752 L 26,138

F( 4 )= 26m
P <05




Appendix IX
AVALYSIS OF COVARIANCE. TABIE
SIeSQUARES | SUMWSQUARES

SOURCE | IF Y (DUE) (ABoU?) IF | HEANWSQUARE
(BER EX; I\ 952134

(zHn) | 9B | 975,536 0o 97545366 ) 10,3780
TREATVENT

“+ ERROR :

(ToTAL) | 99 | 207047500 Je 107047500 98
DIFFEGENCE FOR THSTING ADJUSTED TRUATHINT MEANS| 95,2134 4 23,8033

F( by O) = w295
P05
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Item 8 1=2 Appendix X
ANALYSIS OF COVARIANCE TARIE
_ SUR-SQUARES sm,x-aqmmés IF | MEANSQUARE
SOGRCE IF YY (DUE) (ABOUT)
mamiar | 4| 9susiee
(BERL-IN) '
ER.OR . '
(W1THIN) 95 | 792.0479 O 792,079 A 8.4,260
THEATHINT
B0
(TCTAL) 99 | 884,560 Os 88445600 o8
DIFFERENGE FOR TESTING ADJUSTED TREATUIIT MEANS 92,5122 L 7,128

F{ 4 94)=

2745
Pg W05
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Total

Appendix XI

AIIALYSIS OF COVARIANCE TABIE

SUmSQUARES

SOURCE oF Y (DUE) (ABOUT) IF | NEAN-SQUARE
TREATVELIT
I(Bmmm) L | 10191.8125

(uTTHIN) 95 |107003.1875| 4125.9473 102877.2393 9, 1094,.4387
THEATHENT

+LRROR ' .

(TOTAL) 99 |117195,0000| 2982,3118 114,212 ,68L5 95

Difference for testing adjusted treatmert means 4 2833,8613

113354453

F(

by ) F 2589

p<g05
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Total lw, Appendix XIT
ANALYSIS OF COVARIAMNCi: TABLL

. SUMSQUARLS | SUIMSQUARES

SOURCE IF Y .~ (Duz) (ABOUT) | DF | MEANSQUARE
TREATEIT -

(BUTNkELr) 4 | 8829,5000

ERIOR

(WEZDN) | 95 | 94567.3125| 34999461 91067.3662 | % | 968.8018
v

TREATMENT
+ ERROR
(TOTAL) 99 |103396.8125| 2120.5439 101276 42686 98

DIFFERENCE FOR TEST-NG ADJUSTED TREATIENT MEANS 10208,9023 I 255202256

Fl Ly W)= 263
p< 205




Total Il Appendix XIIT
ANALYSIS OF GOVARIANCY TABLE
SUMSQUARESS | SUMWSQUARES ‘ _

SCURCE IF Y (DUE) (ABOUT) DOF | MEANWSQUARE .
TREATHENT
(EETYEL) L | 2829,5000

ERROR ,

(WITHIN) 95 | 94567.3125| 34,99.9461 91067 .3662 9% 968,8018
THEATHENT

“+ ERROR

(TOLAL) | 99 {103396.8125| 21205439 101276,2686 | 98
DITFERENCE FOR TESTING ADJUSIED TREATIIIIT IBANS| 10208,9023 L | 2552,2256

F(

Ly  9h) =

26634

p< 05




