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ABSTRACT

A field experiment investigated the use of
interactive cable television to deliver in-service instruction to
elementary school teachers. Fifteen schools in Rockford, Illinois,
vere designated as controls; 12 were equipped for one-way television,
and 14 were set up for two-way communication. A consultative
relationship with teachers was established through the
Client-Centered Production System (CCPSY, which provided “or teacher
input via interviews, group meetings, and a committee which worked
with investigators in the selection of relevant topics and design of
the programs to be produced. In interviews conducted after the
showing of the eight shoéws, 35 percent of the teachers in the control
schools reported that they had learned new teaching ideas during the
- Year, as compared with 53 percent in the one-way conmmunication
- schools and 69 percent of those with two-way communication. On the
basis of these findings and cost/benefit analyses, it was concluded
- that the project deiivered a greater variety of teaching innovations
than could be presented in an equivalent amount of time by
conventional means, and at about the same cost. Limitaticns of the
experimental design are discussed, as well as implications of the
findings for policy decisions. Supporting materials appended include
synopses of the programs and copies of interview questionnaires.
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A hard-headed antidote to fanciful devigns for wired cities can be founﬁ
in the two-way cable experiments supported by the National Science Foundation.
The University of Michigan's study (also funded by the'National Institute of
Education) was the last to ceceive support. Adapting the design authored by
Michigan State University (see Baldwin, et al., 1978), the Michigan team
applied MSU's system architecture and computer software toward helping school

» teachers learn n2w classroom ideas.

An important goal in designing the experiment was to find out whether
interactive cable television can be used to increase work productivity. This
curiosity underlies MSU's firefighter study and.explains Michigan's interest in
public school teachers. The bureaucratic structure of school systems isclates
teachers from all but their closest peers and frequently impedes the flow of
innovations. Communication of ideas among buildings is uneven; the spread of
new teaching practices from outside~é system to intermal segments is uncertain -
and difficult,

"Schools have yecognized these barriefs to change. A formalized process
of "ifu~service training," has buen one response, scheduling institutes and
workshops to bring teachers together and expose them to innovations in
teaching methods. Insservice training has serious drawbacks, however.
Institutes for a large school system can be planned only occasionally, and too
many sessions are often packed into a day or less. If hundreds of teachers
také part, each individual's exposure to information is fleeting and haphazard.
In-service trainirg can also be expensive. The cost of a day's workshop
intended to reach all elementary teachers in a moderately large system (50 to
60 buildings) can exceed $50,000 in salary alone.

The Michigan team reasored that interactive cable could be programmed with

-in-service material containing the flavor of question-and-answer sessions that

‘sometimes accompany institutes and workshops. Comparing the results of

IToxt Provided by ERI
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conventional in-service training with in;eractive and one-way cable would
illuminate any advantages of the interactive technology andé of television
generally.

The Rockford, Illinois elementary schools were selected for the project.
Our friends at Michigan State had already determined that Rockford Cable-
vision afforded a technical plant with unusual advantages for mounting inter-
active service. Contacts with public school officials disclosed a willingness
to cooperate in testing the ﬁorth of cable for improving t@e prospects for
professionals’ work performance.

Teachers volunteered their viewing in our cable experiment. They were
not coerced nor <D>npensated for extra time thev might spend. 'Their union
agreement provided no punishments for ﬁon-viewing and no tangible rewards
for taking part. Within these constraints the Michigan team forecast that

the interactive capacity could yield at least three benefits compared to one-
q

way cable television.

The most obvious is that anticipation of responding directly to programs
should iaduce greater attenticn to the material. Using the terminal should
change viewing from a passive to a more active process. The Michigan team
hoped this shift would occur even though viewers' use of the terminal would ﬁot
be monitored by supervisors(as in MSU's,firefightér study.

Second, interaction might confer its own reinforcements, regardless of
questions asked and responses elicited. Despite sterzotyping and limits on
individuality, wviewer responses might confer a sense of power and control over
a machine system.

We pinned our greatest hopes for interaction on a third potential benefit.
It derdives from social comparison, a common function served by communication.

" The exchange of messages permits people to form judgments about their own

‘ : | | _ 141 Li




abilities and opinions through reference to the attributes others disclose
by what they say, intone, write, or display bodily. (For theoretical
statements and relevant empirical evidence, see Chaffee and McLeod, 1973;
Festinéer, 1954; and Latane, 1966.) Interactive technology is well suited
ZuT ‘enhancing the social comparison functions of conventional television.
To familiar opportunities for comparison between viewer and performer and
among co-viewers, interaction adds comparison between viewer and reference
groups, such as other people with similar work demands.

Unfortunately, a field experiment offers too crude a research environ-
ment to distinguish among these and other behavioral advantages that could
be afforded by two-way television. We must look to controllied laboratory

studies for detailed explanations.

Overview of the report,

Our evaluation of interactive telecommunication can be told in five
parts. We tested a technology in Rockferd. For this we produced messages
whose effects on professional productivity could be observed. We gauged

prospects for continued use of the technology to deliver additional messages

about in-service to teachers. Fimnally, we identified finaings that contain-

implications for policy decisions.

For the most part our technology had been invented by colileagues at
Michigan State University in collaboration with senior engineering staff at
Rockford Cablevision. We will review their work briefly, noting where our
project needs required modification of their system's interactive capability.

Our messages consisted, finally, of eight television programs dealing
with topics important to elementary classroom teachers. We developed a
Client-Centered Production System (CCPS) in order to craft these programs in
relevant and appealing ways.. CCPS is sufficiently nuvel to warrant detailed

accounting of its organizational features and direct costs. These costs are

iv
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especially important to an informed judgment about whether conventional and
interactive cable present society with attractive benefits. While delivery
costs in mass communication attributable to technology change dramatically
with the invention of new devices a;d manufacture of them in volume, the
expense of fashioning messages remains relatively stable. People must come
together with knowledge about content and talents at expressing it in words
and pictures. Message production is labor intensive. _

Assessment of effects required a field experimental design semnsitive
enough to separate message outcomes from the most obvious contaminations that
could be isolated. Effects will be described that bear on the adoption of
interactive cable and on the use of conventional television for improving work
productivity.

The last part of our story concerns continued use of cable for in-service--
and perhaps other applications in the workplace. Continuation beyond the
sheltered period of federal support depends on operating costs of a technology
and production costs for more messages. More importantly, it depends on
whether people already lodged in organizations see personal rewards to be
achieved in stimulating use of cable. Communication systems do nct speak for
themselves, asserting obvious benefits to users. They are "sold" wifhin

organizations by people hoping to gain some advantage in promoting their use.

Ly
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TECHNOLOGY FOR INTERACTIVE TELEVISION
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The University of Michigan projéét wiﬁh‘féachers was approved for funding
after the National Science Foundation had authorized an experiment to deiiver
training to firefighters in Rockford. This undertaking by Michigan State
University has been described in three volumes of reports.* (Baldwin, et al., 1978)
A major éhare of their effort was devoted: 1) to designing a digital return
communication system using a singlé cable; 2) to developing a switching
system that would limit noise and signal ingress; and 3) to writing mini~
computer system software to control two-way cable and display appropriate
feedback to viewers. The University cf Michigan group adapted this technology

to the special iInstitutional demands of its users.

The interactive plant.

| The sjstem{represents a combination of complex hardware and software. The
hardware necessary to support interactive programs begins with a viable two-way cabl
television system, to which is added minicomputer-controlled wvidec originafion
equipment. The software must coordinate the processing of a series of lessomns,
including control of all necessary video equipment and monitofing of viewers'
interactive responses in real time. The hardware and software configurations
for the Rockford experiments were designed to accommodate the simultaneous
administration of two different lessons over separate video channels, although
only one program was run at a time.

The Michigan State University-Rockférd digital-return, two-way cable
comnunication system in the firefighter training expefiment used response pads
designed by Coaxial Scientific Corporation at a small-quantity cost of $150
each. Our project used the same devices. These terminals are much lower in
cost than the $300 terminals used in most other systems. They are modified
standard cable television channel converters (Jerrold SX-2). xrach standard

converter has 12 push-button switches and a three-position band switch,

*The section of this report describing interactive technology is based on
final reports to the National Science Foundation by Baldwin, et al. We
. are grateful for their permission to excerpt those materials.
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normally used for selécting up to 35 cable channels. 1In addition, the adapted
convertér has a four~position response mode switch that can be set to the
normal channel selection mode, or to one of‘three designated response channels.
When a response channel is selected, the 12 push-button switches and band
switch function as an alphanumeric keyboard, whose symbols may be arbitrarily
assigned (e.g., a template may be placed over the keyboard to provide specific
operation instructions). The ;ggminal's transmittg; contiqupusly sends a 16—
bit data word to the computef-controlled receiver loégéed at the headend.
This data word reports the status of the keyboard and function switches, as
well as other pertinent information. When a user wishes to transmit an up-
stream response, he or she depresses the corresponding pﬁsh—button switch and
then depresses the response transmit button. This sets a response bit in
the data word for a short time, during which the response indicator light is

illuminated.

In order to accommodate a large number of terminals, the cable network

. 1s accessed by the technique known as area multiplexing. The network is

divided into a number of primary sectors, each further divided into secondary
sectors. The upstreamsignal from each primary and secondary sector ig passed
by digitally controlled, in-line code operated switches (COSs). At any omne
time, the computer can scan a“ secondary sector of up to 200 terminals,
addressed by selecting a combination of one primary and one secondary switch.
Each terminal within a secondary sector has its own uﬂfﬁﬁe frequency. The
computer—-controlled receiver tunes in on this frequency in order to fead the data
jord from the terminal.

The minicomputer controlling the system is a General Automation SPC-16/65

with 64K 16~bit word memory; real time operating system; 10 megaword disk

- storage; and necessary peripheral equipment, controllers and interfaces. An

It



essential component in the headend hardware configuration is a timecode
generator/readex, used to synchronize videotaped lessons with their
corresponding computer interactions. Shintron 367 timecode unit communicates
with the cdmputer via a video 1ntef§£&e module designed and built at
Michigan State University's Artificial-iﬁnguage Laboratory. For computer-
generated text, the system uses a character generator which provides four
different software-selectable color backgrounds. The computer also controls
a video switch which selects either the vide;-cassette recorder/player or
the character generator as the source of the outgoing video signal. Terminal
data are collected using a transmitter and scanning receiver designed by
Coaxial Scientific Corporatibn.

The Rockford Cablevigion plant is a four quadrant, single, trunk line

[ BN

cable system. The upstfé%ﬁt;esponse subsystem consists of control devices at
the cable system headénd,.primary code operated switches (P-C0S), secondary
code operated switéhes (S-CO0S), response terminals aﬁd test end-of-line 4
oscillators (ELO). The two COS's generate identification signals which are
used to confirm their activation. These signals are transmitted to the cable
system headend along with an FSKfmodulated terminal signal and the ELO signal.
The minicomputer sequentially interrogates the response terminals in the
field by (1) transmitting coded FSK (frequency shift keyed) signals at 112
MHz to addressable receivers located in the P-COSS and S-CO0Ss, which select
quadrant and amplifier, and (2) by tuning ome-by-one through the various terminal
FSK signals, identifying eacﬁ terminal by its unique combination of COS, ELO
and terminal frequencies.
Greater detail about the cable system's technology and performance can
be gleaned from Chapter 6 of MSU's report to the National Science Foundation.

. Qur project with teachers experienced only one equipment malfunction in eigh;

months of service delivery. During an unusually cold spell in January, 1978,
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I-4
signals to and from individual schools ﬁhased on and off in a peréiexing ﬁay.
Field engineers from Rockford Cablevision diagnosed the problem, installed
a missing capacitor in each COS, and returned the system to service after a
13-day period of uﬁcertain pfbgram delivery. CO0Ss had been coming on and off
line as warming sunlight or shadows fell on the equipment, which was exposed
to weather.

Routine computer maintenance and headend checks on the syctem were
sufficient to m;intain other portions of the plaﬁt in reliable working

condition.

Minicomputer and headend video systems.

The minicomputer system consists of the minicomputer and various
pexipheral devices and controllers. The control device for the system is a
Hazeltine 2000 CRT terminal connected to the system using a 9600 baud line.
The ASR-33 Teletype unit is used primarily for system maintenance but can also
be used as a backup system control device.

The special controllers necessary to connect the scanning receiver and
COS transmitter were built and supﬁlied by Coaxial Scientific Corporationm.

The interface between the headend video eqﬁipment and the minicomputer are
standard General Automation general purpose input/output controllers.

Video equipmexnt at the cable system headend includes twe Sony V0-2600 VCRs;
two characiter generators (Telemation and 3M) for alphanumeric message display;
two Shintron 367 timecode units for recording and reading timecodes on the
videotapes; and the Michigan State University Timecode Interface and Video
Switcher Controller which enables the minicomputer to control and receive
timecode data from the VCRs, as well as to control all VCR functions and the

outgoing video signal.

L




I-5

The Michigan State University Timecode Interféce and Video Switcher
provides the necessary link between minicomputer and video equipment which
makes the two-way system completely computerized. It énables synchronization
of thg}yidgétape and computer operations for the interactive segments.

The timing operation begins by pre-recording the SMPTE timecode infor-
mation on the first audio track of each videotape usiﬁg the timecode reader/
generasqr. Hours, minutes, seconds and ffames of tape time are digitally
encodeh for each frame of the videotape. During.program delivery the time-
code track of the videotape is played back and decoded by the timecode reader,
and presented to the interface unit in multiplexed form. The interface unit
demultiplexes the data and makes them available to the minicomputer. The mini-
computer is pre-programmed with times at which interactive items are to occur.
The lesson processor program which coordinates the lesson administration
continuously checks the running timecode supplied by the Interface against
the pre-programmed interactive codes. When they are equal, the processor
executes a routine for interactioms.

A key feature of interactive items is instant feedback provided by the
computer in the form of character-generated messages. In order to provide
this display, the videotape must be paused, and the video output line switched
to the character generator. The Interface-Video Switcher provides this
capability by sending signals to the VCR through an external IOS (General
Automation's Input/Output System) driver. In this manner, signals oﬁtforward,
stop, rewind, fast forward, pause, VCR video source and character-gemerated
video source can be sent to the VCR by the minicomputer.

A more technical discussion of the interface may be found in vol. II of

MSU's report.

IJ
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System software. -

The software resident on the minicomputer, written in FORTRAN and General
Automation assembler CAP-16, supports not only the administration of inter-
active programs, but provides complete facilities for preparing computer
interaction scripts and files, and for maintaining a working image of the
cable network.

LEAF (Language for Educators and Firefiéhters) is a computer language

developed especially for use in the Michigan State Univefsity—Rockford

instructional system. It is-ggéhly user—-oriented and allows the program
producer to convey information about interactive items in the lesson to the
LEAF compiler.

A LEAF program consists of two sections in Michigan's application:
Initialization and Configuration. The LEAF format is designed .so that the
Configuration section parallels the audio-video production script for the
corresponding program.

The Initialization Section consists oﬁwg list of statements which contain
the name of the lesson, number of interactive items in a lesson, the date,
lesson author, equipment used during the lesson and whether the interactive
item text will be displayed by the character generator. A maximum of 14
allowable equipment codes is permitted. The presence of a GENERATE statement
is a signal to the LEAF compiler to store question and answer texts as a
record for that program in the TEXT file. All information obtained in the
Initialization section for a particular lesson is stored by LEAF as a record
in the IDENT file. |

The Configuration Section contains an ITEM BLOCK for each interactive
question in the lesson, giving the ordinal of the curfent item, type of

. question (multiple cﬁoice, ranking, dichotomy, etc.), color for the background

of any character-generated text, number of foils and (if appropriate) the

O rrect answer. If the text of each item is to be displayed by the character

‘ <U
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generator, the ITEM BLOCK aléo includes HEAD and FOIL'statements, which give
the tex; for each item, stored in the TEXT file. Each HEAD and FOIL can
occupy two 36—character lines, with a maximum TEXT file size for each lesson
of five disk sectors.

| The final configuration section command is ECHO, an option which allows
for immediate response feedback after an interaction has occurred. ECHO
information displays via the character generator a breakdown of student
responses to each item in various formats: for each foil, the number of
percentage of respondents, or if desired, a liéting of their ID codes.

Once the six system files have been established, system information
about the lesson is céﬁpleted., fﬁé“ié;;;ﬁlmay be shown at any time by
inputting the lesson name and number to the lesson processor program $LESSON.
The program accesses all of the stored data and manages all interactions,
including starting and stopping the VCR, transferring video output to the
character generator, scanning the terminals and providing instant response
feedback. The processor program also updates the student RECORD file.

The log-in procedure, during which respondents enter a three-letter ID
code, one letter at a time, using their response terminals, is one of the

more complicated routines of the lesson processor in terms of hardware/software

interaction. The subroutine LOGIN, which calls eight other subroutines during
execution, controls the operation, which first writes a log=-in message to
respond?nts on the character generator and sets a five-minute limi; for the
proced. re to be completed. The program then uses NETWORK file information

to set scanning flags for all terminals in the system to be scanned.

The scanning routines begin by addressing the primary and secondary

COSs controlling each network sector, by sending a signal

. at the correct frequency to open the corresponding switches. The individual




terminals in each sector are then scanned for data, whiéh are decoded and
converted to their computer code equivalent. Appropriate signal level
checks are made to insure good transmission of data.

Since the log-in procedure involves a:threé—letter ID, each terminal
must be scanned three times to collect the full identification code. A
viewer can cancel an erroneous entry and log-in again with the correct ID.
Each three-letter code is checke& against the master list of ID's from the
teachers' RECORD file and displayed on the television screen by the character
generator to confirm that the log-in has been accomplished. In addition, the
routine stores the terminal number of each respondent in the attendance byte
of his subrecord in the ANSWER array to indicate that the teacher is viewing.

Having completed the log-in, the lesson processor sends a forward
command to the VCR, and the lesson videotape begins. At this point the
processor starts checking the current time codes on the videotape with the
next sequential value in the TIMECODE array. This timing sequence continues
until the running timecode equals or exceeds the stored timecode value.

At each interactive point in the lesson, the processor retrieves
necessary question information, such as question type, number of foils, back-
ground color and ECHO information from the ITEM file. Scanning flags are
set for those terminals entered during the log-in; the program then scans
those terminals for responses and stores answers in the data array ANSWER.

In its original version, LEAF could not process and display opinion

response data, nor could it provide feedback according to source of input.

The Michigan group secured these modifications through a contract with MSU.

Teachers were enabled to see cumulative response distributions for evaluative

questions and to see feedback displays formatted according to the grade levél
- of viewers supplying response data, the schools at which they taught and other

individualizing variables. Feedback of correct answers to factual questions was

Q
atained, of course. -
ERIC ’ 2
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MESSAGES:

CABLE PROGRAM PRODUCTION AND DELIVERY
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In several respects our process of producing in-service progréms for
television was more novel than the delivery technology. The Michigan group
sought to maintain a consultative relétionship with Rockford teachers that
would insure program content relevant to their needs. A Client-Centered -

" Production System (CCPS)’wés‘dééighé&‘ﬁhégmﬁéy have wide applicability for
similar efforts to upgrade professional job performance.

CCPS can be divided into stages of needs assessment, program design
and production. Each of these phases required the investment of different
combinations of staff time and other costs in order to achieve specific
programming objectives. If will be helpful to review objectives and the
labor necessary to attain them before turning tova final budgetary accounting.
Full description of the latter is needed, of course, by anyone wishing to
judge the feasibility of émploying CCPS as a management plan for developing

in-service training materials in other institutional settings.

Needs assessment.

Once assent to the project had been gained from the School Board,
the teachers' union and key administrators, the Michigan group embarked
on programming activities that would result in more than three and a half

_ hours of edited videotape a year later. Activities were shaped at the
outset by five assumptions:

1) In-service programs should serve the information priorities
expressed by Rockford tesachers; it was unlikely that existing
films or other in-service aids could be assembled conveniently
and effectively to satisfy these priorities. Our in-service
tapes would have to be produced afresh.

2) The content presented through in-service on television should
be expressed in the person of Rockford teachers and in their
words. Demonstrations of classroom ideas should show teachers
working with their students in actual school settings. Continu-

<
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ity binding different program segments should also draw on
teachers as program participants.

3) Production techniques~-use of cameras, audio, lighting and
editing to combine location shots with graphics and other
ingredientis—-should be professionz) and lead to attractive
programs. But selection of techuiquss should strive for
economy, and especially foxr a leww). ¢f sophistication in
production that could realisticaliy bs -rulated by the
Rockford Schools once our reseazcl project ended.

Eventually, we hoped to leave beshind a cadre of school weople
trained to use television effectively for in-service, in
either standard or interactive modes depending on the project's
research findings and reis:ive costs.

4) The mix of programs produced and delivered should be pertinent
to the intnrests of teachers at several elementary grade levels.
If this could not be achieved, come progrars should be aimed

at primary levels and others at teachers in grades four through
six.

5) Programs intended for conventional, one-way delivery ard for
interactive presentation should differ in a single respect—
the opportunity for viewers to signal responses and view
feedback. This requirement was mandated by research demands

that might not be present in other uses of cable for job
training.

We commenced an assessment of teachers' in-service needs with these
assumptions in mind. A simple, inexpensive and yet exhaustive survey of
al! teachers in the 28 buildings, initially designated experimental,‘was
conducted in late spring, 1976. Two crucial questions were asked in
self-administered questionnaires crompleted by 83 per cent of classroom
staff and princi;;is.*

One line of inquiry asked for nominations of teaching problems that
deserved more adequate coveragé through in-service. The second question

confronted each teacher with a list of colleagues in his or her building and

asked him or her to identify those "who have good ideas about teaching."

-

*The questionnaire was identified as part of a University of Michigan study
of teaching and was completed anenymously.
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We sought nominations of teaching problems for the glimpse they
would provide of the most vexing task demands in classrooms. We were
rewarded with a host of ideas that defie!l systematic éategorization.

Some responses centered on subject'areas like ma%h or reading. Others
concerned student behavior and peer relationships, prompted by efforts
toward racial integration then commencing in the city. Some tgachers
focused on their own emotional or cognitive needs, asking for help in
classroom management or the mastery of unfamiliar material whose under-
standing was instrumental to teaching effectiveness.

We did not dwell on these responses for a simple reason. The only
frame of reference in which teachers could have answered our first question
was confined by traditionai methods of in-service. Teachers could not have
visualized, literally or figuratively, how television might open different

avenues for in-service; they could bring to mind only staff meetings they

had frequently experienced in their buildings or "institute days" on
which they trooped to a central location and dashed from one lecture to
the next.

We were more interested in replies to the second question. Nominations
were used to form a teachers' needs assessment committee, the first critical
ingredient of our Client-Centered Production System. In almost all buildings
a single teacher or pair stood out, receiving unusually high numbers of
mentions from colleagues. In some schools the teachers with best ideas
about their work turned out to be conservative, practicing familiar and
oft-repeated patterns of classroom behavior. In other buildings nominees

were innovative, even daring risk-takers.

o0
<.
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We were unconcerned with the teaching styles and values held by
peer-identified leaders. What was important was the work~related esteem
they had earned in colleagues' eyes. We presumed this signified they
could serve as accurate exemplars of teaching ideas respected by others
in their buildings and as effective channels of communication about
in-service needs between classroom teachers and our project.

The needs assessment committee comprised the most frequently cited
teachers. We judged a group of twelve persons (minus inevitable absences)
would constitute a productive group size; six interactive and six one-way
buildings were randomly chosen and top4rated teacher in each invited to .
join the committee. Two persons pleaded othor commitments, aad alternatives
were invited from their buildings.

The invitation conveyed the project's general nature and promised that
few meetings would be scheduled. Participants would be paid $25 per
session for meetinge that began after school and ended by 5 p.m. All
members were women;j we estimated that three were in their 30's, four in
their 40's, and the remainder in their 50's or 60's. All grade levéls

were represented, first through sixth.

In all, three sessions were held. At the fi;éfwwehexplained inter-
active cable television and some of the applications we felt it and
conventional television could have for improving staff effectiveness in a
professional work setting. We described the project's duration (one full
school year's program delivery) an? our five assumptions about programming
spelled oué above. We mentioned but did not emphasize'our research interests.
We wanted the panel's attention focused on operational, rather than evaluative

features of the project. .- - ...
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Most important, we established the following consulting "pact" with
the committee:

This project is budgeted to produce five separate in—-service

programs for television delivery. Viewing of these will be

voluntary. We want you and your colleagues to tell us what

these programs should be about, to recommend the people who

should be asked to participate in the shows, and to guide our

hand in technical decisions like program length, period of

airing, sequence of airing, and the like.

We also informed the committee how it had been chosen.

After a moment's surprise at being issued a sincere and wide-ranging
request for help, the committee got down to work enumerating some of the
in-service topics they felt would have the greatest appeal and offer
useful contributions to improved classroom performance. We allowed these
discussions to continue long enough to establish interaction dynamics in
the committee~-to permit high and low talkers to identify themselves. We
asked the group if they wanted to establish a formal structure, appointing -
a chairperson, or someone to take minutes, or adopt an executive committee
to simplify their work. They did not, preferring that the Michigan project
leader serve as their chairman.

Then we ended the first gathering before in-service programming ideas
could coalesce into a firm set of proposals. In parting we said:

You now understand your representational role and how heavily

we depend on you. Please go back to your schools, describe

the project, and solicit programming ideas from collzagues.

We'll meet in another month, and perhaps again after that, to

draw up an agenda for our production crew. We want to start

program design soon and need your contributions now.

The second meeting was held four weeks later; one member had a conflict
and another arrived late. All but one came with detailed notes reflecting

discussions they had initiated in their buildings. We went around the

table drawing out as complete a specification of programming topics as

.v’\)'
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members could report. Each readily described the popularity of ideas among
teachers in her building and whether or not ideas could build on earlier,
conventional in-service training. Questions and comments from the

committee members were frequent. This initial round of reporting took

nearly 45 minutes; it was evident that some members had polled their

entire building staffs individually and that others had arranged informal

but comprehensive group meetings at lunch or during free periods. The
committee's diligence at the tasks we had assigned impressed us.

Ensuing discussion drew all but two of the eleven committee members
present into participation. By 5:40 p.m., two hours after the meeting
had started, the group had completed its recommendations. In this time
37 discriminable in-service programming areas had been discussed.

One intense need was for ideas about how to manage student peer
relations as racial integration took hold. After some discussion the
committee (which included two blacks) decided the issues were too complex
to benefit from a short television program or even a series of programs;
the idea was set aside. Another popular topic dealt with c;assroom
management, tips for how teachers could allocate their time and energies
more effectively throughout the day and in preparation before class. It
was set aside for lack of wvisual relevance that would ﬁake television a
logical communication medium.

The committee sorted through remaining ideas with surprising ease.
Members quickiy identified metric education as the most needed area for

in-service. They emphasized what they wanted in some defail: first,

lessons in basic metric concepts so they would understand linear, volume

and weight measurement; then some training in how to teach the system

2
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with imagination and enjoyment. The Michigan staff promised to examine
how these several goals could be accomplished within the production
budget outlined earlier.*

Four othér topics, all in languagg'gyggimgg;gygqiyide appeal. These
concerned expanding the use of creative writing exercises, using classroom
dramatics in teaching language arts, developing sharper listening skills,
and employing the "language experience" approach. We had our five programs
specified and a wealth of backup ideas if preferred topics proved difficult.

Next, the group turned to sﬁgéesting pérticipanps. They acknowledged
unfamiliarity with the demands of television "showmanship." But they did
not hesitate to identify colleagues throughout the elemenéary system (in
any of thg 54 buildings) considered capable, inventive and poised in each
subject area. Their recommendations were specific to each programming
topic under consideration and not a nomination of "master teachers' thought
to be accompiished in everything.

As the list of names grew and comments about each person were offered,
it became apparent our roster included teachers who had led district~wide
training programs or who had been part of a consuiting team that had
traveled to individual schools, helping with different classroom 1ssues,'
before budget cuts became necessary. Fallure of recent bond elections had
shrunk the number of institute days and forced disbanding the consulting
team, but teachers who had contributed to these efforts were remembered.

Others on the list had chaired summer workshops, again a-feqﬁure of
more affluent times. Some persons had played less prominent roles; they

were acquaintances talented in a particular teaching area.

.*We subsequently expanded the number of programs from five to seven in
order to accommodate teachers' appetite for information about metrics.
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As the committee matched teacher/participants with program ideaé,
their preferences for program structure became visible. These preferences
were not expressed explicitly, nor did the Michigan project team have the
wit or skill to elicit them in a formal way. Repeatedly, however, the
following kind of interchange took place:

Committee member A: Another good person in the area of listening
skills is (name) at (school).

Committee member B: Yeah, you should talk to her.

Michigan project What, specifically, should we ask her to
leader: contribute to a program about listening?

Committee member A: Whatever she's doing. She has good ideas.

This conversational nugget céﬁtures what we came to believe the committee
and other teachers wanted. Our conviction about this grew slowly and may
have been compelled by some of the programming assumptions discussed
earlier. |

Teachers wanted to be placed in communication withlother highly regarded
teachers. The audience possessed only fragmentary expectations about spec-
ific techniques or ideas esteemed teachers might show on television. It
was assumed that whatever they might demonstrate would be interesting and
would provoke related ideas among viewers.

Thus, in the consultative process committee members were telling us. . .

Here are some classroom demands where teachers neéd help;

These are our colleagues who are capable in these areas;

Put them on television demonstrating ideas that have worked

in their classes, and we are bound to learn something useful.

As the second assessment meeting drew to a close, members felt they

had provided all the advice they could for the moment. The Mighigan team

departed with the promise that we would expand and refine the list of

3.
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participants, with an eye toward the constraints and demands of television
production. We also would produce major segments of a program about metric
teaching ideas, edit the tape, and return to show it for the committee's
evaluations and advice about subsequent productions.

At this point our narrative skips a beat. As a pilot we chose to
produce portions of the third program dealing with metrics, a show illus-
trating classroom games and other strategies of pupil involvement
reinforcing measurement concepts. Steps leading to this production, as
part of our CCPS model, were no different from later productions, and we
will relate those details shortly. Beforehand, we should conclude our
account of needs assessment.

Once the pilot had been rough edited, we reconvened the teachers'’
committee for a screeniﬁg. All but three members attended a seésion that
finished its work in less than 90 minutes. We showed program excerpts
including a teacher-host's introduction and several class visits at first,
third and combined fifth/sixth grade levels. In each demonstration the
classroom teacher explained her learning goals, and the camera captured
scenes of pupils performing exercises, playing learning games, and manipu-
lating objects that reinforced distance, weight or volume measurement. The
host concluded each visit with a short interview that elicited more details
about the scenes just viewed.

The program shown to our needs committee was incomplete, however. It
lacked voice-over bridges between segments and interactive components. A
concluding offer of free teaching materialg had not been edited into the
tape. Nonetheless, our committee could sense clearly how we had interpreted

. their expressions of in-service needs in a television language of coior,
motion, space and s@und. They could see the kinds of teacher/participants

ERIC 3
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resulting from our scripting and program design.

The needs conmittee was dazzled. In fact their response was enthusiastic
to a fault; no amount of probing could unearth a substantive or procedural
criticism helpful in guiding future productions. The effect of screening
and subsequent discussion was to establish closure in teachers' minds. They
had been consulted and their advice heeded with gratifying results. There
was, in their judgment, nothing more they could offer. They wished us well.

In retrospect: we could have benefited from further contacts with the
comnittee as later productions were completed and opportunities for
quickly assembled programming became known. While our CCPS avoided
catastrophes, it could have yielded even more powerful results if the needs
committee had been kept in the picture for consultation as problems arose.

But at this point formal efforts toward needs assessment ended, though
consultations of a different kind persisted throughout the project and will
be described in appropriate sections below. Costs for conducting this

style of needs evaluatidn can be quickly summardized:




TABLE 2-1

COSTS FOR NEEDS ASSESSMENT

Task

Teacher survey to
identify needs
assessment committee
members—--~design,
execution and
analysis

Establish and meet
with needs assessment
committee

Compensation for
needs assessment
committee

Staff level
and hours

Senior project
director: 8 hours

Project aide:
110 hours

Senior project
director: 35 hours

Television director:
35 hours

Secretarial support:
7 hours

Direct costs

Printing and
distributing
questionnaire;
coding and
punching data;
analysis; etc.:
$770 _

Per-meeting
payments to
cover time and
mileage: $806
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Program design and scripting.

Experience with the needs commiFtee had illuminated the major task in
designing effective and appealing in-service on television. Our job was to
locate teachers who had ideas to show and could do so articulately before
camera. Our Client-Centered Production approach mandated that we go about this
work in an interactive manner.

The committee had given us naﬁes in the five topic areas. We visited
each person at school to talk about project aims and to gain some feeling
for classroom ideas the teacher thought colleagues couid usefully copy
from hisf?f her methods. We inquired about other teachers who ought to be
consulted or who might participate in programs.

Visits to additional nominees were scheduled and we asked them the
same questions. Thus we continued testing the validity of topics the needs
committee had recommended, confirming they were important to teachers. We
kept asking for nominations af participants in each program area until
familiar names were all we obtained. S

Each visit was used to make an informal appraisal of a teaﬁﬁef'sA
potential for appearing on televig}on. Admittedly these judgments are
subjective and open to some disaé;eement. And a 45 minute conversation
between an elementary teacher in Illinois and a University of Michigan
faculty‘ﬁémber, previously unknown to each other, can yield uncertain
evidence about telegenic qualities. But our talent search was not entirely
hopeless.

We talked with 53 classroom teachers and 14 principals. Visits ranged
from 20 minutes to more than an hour. Among candidates for participation

in programming we noted both constancy and variation along dimensions of

subject matter knowledgeability, self confidence and assertivenéss.

Q é?éj
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Expertise and self confidence were almost uniformly high, due to our
selection procedures. Only seven of the teachers visited failed to impress
us that they had useful ideas about topics that brought us to them. Another
two seemed discouragingly uncertain about what they knew, although we felt
they had more ideas than they sensed. We dropped these persons from furthef
consideration as program participants.

Teachers varied more in assertiveness, or how eager they were to appear
on television. We refﬁsed to take a teacher's first "no" for an answer,
however; If a teacher seemed knowledgeable and poised during our visit
about the teaching topics under discussion, he or she was retained on our
private list of possible talent. In these and other cases we sought opinions
of other teachers and administrators about a person's calmess and flexibility
in a confusing or tense situation, which he or she would encounter during tele-
vision production on location. These inquiries, plus our reluctance to eliminate
unassertive teachers, rewarded us with a number of excellent participants.

A few teachers seemed surprisingly eager to appear on television, and
this made us apprehensive. In all cases but oﬁe this enthusiasm proved an
asset, however.

The next step following interviews was to conauct group meetings with
likely contributors to individual programs. These sessions were used to

 sort through potential program ingredients and discuss in-service goals that
‘could be achieved by demonstrating the classroom ideas under consideration.
If one or two potential participants were unable to attend these meetings, a
teacher in the group took responsibility for going over plans by phone and
conveying those persons' program contributions to others, including the

. Michigan project director. 1In this way a rough script for each show evqlved

3y
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containing a list of classroom activities that would be demonstrated,
talent involved, in-service goals to be met, transitions or other bridges
necessary, and graphics, props and other supplementary materials that would
be needed.

- Group meetings were also occasions for planning about two other features
of television content. The most important was interactive components. We
consulted extensively with teachers about the opinion and factual questions
they thought most evocative. Our method for extracting these sugéestions was
straightforward, along the following lines:

We've just been working on the classroom ideas you want to show

others and the student activities a viewer will see. What does

a teacher need to think about in judging whether or not those

ideas are appropriate for use in his or her classroom? What are

the factual points a viewer must grasp in order to make effective

use of your ideas? When we provide feedback to interactive

viewers, how should this be arranged--overall distributioms,

responses by grade level of teacher, responses according to

school of viewer, or some other way?

Once we had drafted questions we reviewed them with the group or with
individual participants. Their help was also instrumental in writing
appropriate response alternatives.

The second additional feature of planning concerned free teaching
materials asgsociated with~each program. Here we must spin back in our
story to the needs committee. They were convinced that television would
_.be apale substitute for conventional in-service training unless supplemented
by a familiar element of workshops and institute days. Teaching aids--like
workbooks, ditto masters, study guides, and other curricular supports—-
are often made available to those who attend. Our committee felt these

same devices would help make teaching ideas seen on television more concrete

and easier to apply in day-to-day work .
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We were attracted to give-aways for a different reason. Sending for
them would represent a behavioral response to programming aﬁd, possibly, a
sign of commitment to use the ideas we broadcast. Free.materiéls offered a
different kind of dependent variable for gauging results, one whose measure-
ment would not be contaminatud by our search for other cable system effects.

Additionally, the intefactive cable system was an administratively
efficient device for teachers to register their interest in supporting
materials. Give-aways could be used to test another cost—effective benefit
from responsive, compared to conventional telecommunication.

Starting with our early meetings, program participants were asked for
suggestions about the content of give-aways. We placed restrictions on their
imagination: they should propose items that were inexpensive and that would
be a genuine help to teachers they knew about. The'give-aways and the outcome
of these offers are described more fully elsewhere. We note them here
simply as another early part of our Client-Centered Production System and the
consultative relationship established with program participants.

As essential participant in each program was our teacher/host. We
needed this person to establisﬂ continuity,-to interview other participants
about their educational aims and results, to present give-—aways at the ond,
and to achieve a number of dramatic effects. TFive different hosts were
used--one fo% the three metric shows and others for the four different
language arts topics. Program design sessions were used to allocéte in-
service roles between classroom\?articipants and hosts, to reach a general

understanding of what these two gagties would'talk about before ‘camera, and

~
e

to resolve how they would relate to c~hildren taped in classroom scenes. In

no instance was dialogue scripted, however. Rather, we blocked scenes,

o
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linked them in sequence, determined the content for transitions, decided
the placement and content for interactive segments, and planned how the
give—-aways should be presented.

It should be emphasiz;d thét planning during.this stage of the CCPS
required us to move back and forth conceptually between identifying the
desired programming elements as participants saw them and determining the
technical feagibility of presenting those elements. Essential contributions
were made by the television director (the ﬁead of Broadcasting Services at
The University of Michigan). He joined the senior broject director for the
final meetings of each program's group of participants and was available for

technical advice concerning production much rarlier in the process. . He

"visited taping sites befdre shooting seripts were closed.

In this way the logistics oflfinal production were organized, resulting
in few unwelcome surpEises on éhooting days. The person who would oversee
the television crew-had conferred with on-camera talent in advance and had
established rapport with program hosts. Aspirations about program content
that were tecﬁnically imposéible or risky had been eliminated.-

| Staff time used in these functions is shown in Table 2-2.
A missing entry deserves comment. Teachers who worked on television
planning volunteered their serxvices after schdol hours, often traveling to‘
distant buildings for meetings. Their reward was the enjoyment of doing
useful things and being invalved in television; Once production began, time
in many participants' classes had to be replaced with substitutes, whose
compehsation will be duly noted. But before taping began elementary teachers
squeezed a total of 216 hours in our behalf from their free time after school,

- lunches and planning periods during the day.

2




TABLE 2-2

COSTS FOR TELEVISION PROGRAM DESIGN AND SCRIPTING

Task

Scheduling meetings
with potential
participants and
talent used in
programming

Meetings and script
planning with
potential
participants and
talent used in
programming

Technical arrangements
associated with
program design

Staff level
and hours

Project aide:
26 hours

Senior project
director: 14 hours

Television director:
20 hours

Project aide:

24 hours

Senior projact
director: 12 hours

Television director:
4 hours

Secretarial support:
22 hours

M,

Direct costs

Incidentals=-
local travel,
etc.: S$313

Fees paid to
substitute

teachers: §227



BV : ) . - II-16

Program production.

Locatibn taping of classroom scenes and host interviews was scheduled
to require a minimum of crew time in the field. Five working days yielded
scenes fpr the seven in-service shows  for which the Michigan Television
Center was primarily responsible. The eighth program about Science Fairs
was organized and taped by Rockford Schools staff under supervision by
- Michigan staff and will be described separately;

A typical day's shooting began at 8 a.m. as on-camera teachers, program

host, project staff and crew arrived at the first location. Scenes involving
the youngest students were completed ;;¥liest in the day. Shooting moved
from room to room in a buildihg until sceﬁes that includgd children were
ccampleted; introduction, transitions and wrép—ups wefe produced last, and
crew and equipment‘moved to the next building where classroom idgas were

to be tapeé. Scenes taped in a single building might cbntribute ﬁo one or
more programs.

Basic staff, in addition to on-camera people, included the senior project
director (whohbecame producer of the shows), the director, a cameraman, tw§
engineers (for.video and sound), a lighting grip and one or two project
aides whose chores included*kKéeping production notes. Scenes were taped
using -an-RCA-TK76 portable camera and a JVC 4400 LU cassette recorder,
taping onto a standard 3/4 inch U-matic type cassette. Light sets,
fishpoles, ECM 50 Sony microphones, and M67 microphone miﬁers were trans—-
ported from the University of Michigan Television Center to the taping sites.

Days on location ended between 4 and 6 p.m., depending on how many
non-classroom scenes had been crowded into the latter part of the day, after

children were no longer available.
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Tapes were edited in Ann Avbor using a Convergence Editor ECS1 editing

system and two Sony 2850 cassette recorders adapted for editing. A time
base corrector Digital Video System DPS1 was used for making dubs. Voice-~
overs for interactive segments were also recorded in Ann Arbor. Identical
sound tracks.were inserted into one-way tapes along with a visual frame,
"Questions to think about,” to provide a visual stimulus. Of course,
feedback could not be provided viewers of one-way programs.

Synopses of the seven major programs are shown in Appendix A.

A program opportunity that developed late.

During autumn of the service delivery year a number of teachers, excited
by the ;n-service programs they were viewing, asked for special attentiomn to
a neglected area, science education. Annually, a city-wide Science Fair
attracts entries from many elementary buildings. Individual building fairs
are4used to screen participants, and these projects are théught to be unuéually
potent opportunities to excite youngsters about nature and the rudiments of
chemistry and physics.

Thé topic seemed a good way to invclve staff from the Rockford Schools
audio-visual department. .The Michigan team hastily identified science program
participants and designed a rough shooting script that did not call for any
classroom scenes. Audio-visual staff handled camera and lighting (their own
equipment) and oversaw editing. Inteiactive and one-way versions were
produced in which a science teacher was interviewed about how teachers without
his background could get fair projects started in their classes. Another
teacher related her experiences encouraging others to stimulate students'
interests in science. An offer of free materials that could be used to

motivate students concluded the show.

P,
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. This program was planned and produced in less than four weeks, including

inevitable gaps between visits by Michigan staff to Rockford.

RAUIVRUN

Expenses for program production are presented in Table 2-3.




TABLE 2-3

COSTS FOR TELEVISION PROGRAM PRODUCTION

Staff level
Task and hours Direct costs

Participation in Senior project
location shooting for director: 49 hours
seven primary in- :

service programs : Project aides:

80 hours
Crew costs, including Contracted at
equipment, for seven $107 per hour:
primary programs $4,922%

(director, cameraman,
engineers and grip)

Videotape and other $1,079
telecommunication

materials for seven

primary programs

Crew meals during $331
production of primary

programs

Graphics for primary : $482
programs

Local transportation $217

for primary programs

Audio for primary A $162
programs

*This does not include travel time for crew or equipment.

M




TABLE 2=-3 (Continued)

Task

Videntape editing and
assembly for primary
programs, including
interactive segments

Science Fair program .

production

staff level
and hours

Senior project
director: 69 hours

Television director:
51 hours ‘
Editor: 46 hours

Project aides:
93 hours

Secretarial support:
16 hours

Senior project
director: 9 hours

Television director:

3 hours

Project aides:
7 hours

Secretarial support:
2 hours

Direct costs

Editing equipment
charges at $15
per hour: $690.
Other equipment
access (control
room, f£ilm chain,
studio camera .
for titles, etc.):
$414

Materials, tape
editing and
assembly, audio
and other costs
listed separately
for primary

programs: $176
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Promoting in-service on cable.

Potential users of a communication service must be prepared for its
introduction. We selected promotion tactics that would pale in the world of
commercial advertising but are realistic for use in the public schools.‘”

The senior project director spoke at a dist?ict-wide principals' meeting
to describe goals in using television fof In-service training and to answer
questions. He also visited individually with each of the 28 principals of
experimental schools——in their offices--to discuss what the teleﬁision
programs would look like, the content they would carry, and-—-in interactive
buildings-~how the user's terminal worked. We asked principals to support
televised in-service and encouraged a sense of involvement and enthusiasm
with the project. But we emphasized that viewing was voluntary. Additional
visits by the project's co-director were used to locate viewing rooms and
make technicél arrangements for additional cable drops or television monitors
if needed.

As the time for program delivery approaéhed,attractively desizned
brochures were distributed to teachers in all experimental buildiags.
Different versions were written for one-way and interactive schoois. In
wo;ds, grapﬂics and photographs,the mailing explained the use of cable
for in—seé&ice and alerted staff how they could gain access to the programming.

We hired a retired and widely respected elementary teacher to serve as
contact person. She visited interactive buildings and held staff meetings
to demonstrate use of the ferminal. She demonstrated log-on procedures and
the potential rew&rds of interaction using a five-minute demonstration tape

whose showings were coordinated with school visits. An illustrated sheet

. was left with each teacher and at each television set containing three
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simple steps viewers used for logging onto the system. Teachers were
presented with individualized cerds containing three letter codes for
logging on.

Her visits to one-way_buildings drew teachers' attention to the coming
programming. In both sets of schools our staff member identified herself
as the project's representative in-responding to questions, equipment
malfunction, complaints, or any other need to communicate, and she left a
telephone number where she could be reached.

Our representative installed three-by-four foot posters in each experi-
mental school's teachers' ;ounge advertising in-service on cable. These
were prepared by professional graphic artists and featured color photographs'
of actual programs in production; The posters in interactive schools showed
a teacher ueing the terminal while viewing a show.

Our representative also ‘informed teachers about specific Qiewing times
for programs by distribueing schedules on a regular basis. Current schedules
were kept posted at viewing locations.

The holiday break marked the end of our three programs about metrics
and the start of four shows dealing with language arts. When teachers
returned to school in January they founa an attractive flyer in their mail
boxes outlining topics in the language shows and announcing the teachers
they would see demonstrating classroom ideas. The first show they were
offered, however, was our recent addition about Science Fairs, which was
separately promoted. Each of our programs was available for viewing across
three to four weeks depending on holidays and other released time. As we
neared the end of each program'ss run, an inexpensive offset newsletter

was distributed advertising the next offering. Often these mailings featured

q;
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a wry cartoon poking fun at the project for an equipment breakdown or exaggera-
ting the enthusiasm teachers might show for the ideas we broadcast. We

sought candor about our undertaking and a sense ¢of humor about what we

could expect to accomplish. Newsletters also drew attention to the schedule
during which the subsequent show could be viewed. Periodically during the
elght months of program delivery questions arose about system operation,

our reasons behind scheduling or other topics. Responses to these were
included in newsletters.

Our repreéentative dropped by experimental schools on a regular, but
unannounced schedule. Some of these visits were required to leave free
teaching materials that had been requested (see Chapter 3). While in
buildings she listened to comments about programming from teachers,
Principals and other staff and made certain that television monitors were
conveniently located and reception-quality was good, including color tuning.

Promotional efforts were balanced between one-way and interactive
c&nditions to avoid favoring cne delivery techmnology. We sought to equalize
the number of visits by our representative to the two kinds of buildings
for the same reason. But in the end interactive schools received more of
these contacts, largely because we wanted to keep close tabs on the quality
of signai delivery and the equipment's operating integrity.

We have evidence from post—experimental interviews that these extra
contacts did not contaminate results showing superior benefits from
interactive over conventional cable delivery. We will discuss contacts

further in the section on findings.

[INY
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TABLE 2-4

COSTS FOR SERVICE PROMOTION

Task

Contacts with
building principals

Design and preparation

of promotional
materials-~posters,
leaflets, schedules
and the like

Training and
coordination of
contact person

contact person's
functions:  ~training
teachers in terminal
use, distributing
materials, checking
equipment, etc.

Staff level
and hours

Senior project
director: 61 hours

Senior project
director: 14 hours
Project aide:

23 hours

Senior project
director: 13 hours

Project aide:

21 hours
Secretarial
support: 19 hours

Direct costs

Local travel:
$110

Art, printing,
etc.: $1,309

Contracted
services: $3,274
local travel:
$477
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Delivering in-service.

We drafted the experimental design with 14 one-way and 14 infer-
active schools participating. During the summer prior to service
delivery Rockford administrators closed one of the interactive buildings
due to decliﬁing enrollmené; we converted a nearby one-way school to
interactive in order to maintain 14 two-way sites. Mbst_of the children
and many teachers from the closed building were being’relocateamto the
substitute.

During the summer it also became apparent that a cable drop could
not be installed in another of the buildings aesignated for one-way
service. We discove;e& an error in municipal maps that had mislocated
the building within Rockford Cablevision's franchise area. This one-
way school was reassigned to the control group~-leaving us with 15 controls,
12 one-way schools and 14 interactives. _

Effort was required at each of the 26 experimental sites to locate
a convenient room for viewing and to install equipment. The project;s
co-director would visit a principal, tour the building anﬁ select
the best situated room available. Ideally this was an unused conference
room near the teachers' lounge, close to an existing cable drop or to a
telephone pole from which -one could be strung. In most buildings we
found a comfortable rbom for viewing, partly because enrollment shrinkage
had freed enough space so that work areas could be shifted at our con-

venience. In one-way buildings the school's television monitor was moved

permanently to our room for the project's duration. Some sets were color,
others were black and white. In interactive schools we supplied a color

set so we could install a standard linkage with the user's terminal.*

*These sets were purchased on a half-and-half shared hasis with each school
and remained the school's property when the project ended.

I



Caprpmedtt

TABLE 2-5
SUMMARY OF COSTS

Staff level

Task and hours
Location of viewing Senior project
rooms in experimental director or
schools and ' co-director:
supervision of 48 hours

equipment installation

Maintenance of
interactive drops,
amplifiers and
terminals by Rockford
Cablevision -

Television set
maintenance by local
vendor ‘

Playing interactive
in-service tapes*

Computer system
maintenance

Secretarial

support: 17 hours

Direct costs

Local travel:
$148

$5,792

$82

$4,000

$3,940

*Amount reported here is for the share of the employee's

time spent on this task.
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Rockford Cablevision-contracted to supply cable drops and to hook
up terminals. Television sets were tuned and serviced by a local firm.
To staff time used for installation, we should add 24 hours required by
the Rockford Schools plant supervisor and 21 hours by the audio-visual
services.supervisor to oversee this work. |

In-service tapes were "aired" on the interactive system as often as
nine times daily, five days a week. An employee of.Rockford Cablevision

was assigned to play tapes as part of the project's contract with the

firm, in whose quarters we located the interactive system's computer

and other organiéational equipment. One-way programs appeared on the

school system's regular educational channel before and after school;
tapes were run by audio-visual services staff-normally responsible for
delivery throughout the day of other programming intended for imnstructional
use. -

Tihing of program deliﬁery emerged’unexpectedly as a significant

issue: Busing schedules {\“thgiRockford district required that elementary

. schools operate on four different time schedules. Additional complications

'ﬁrogram length varied from 24 to 43 minutes, a range that seeme&)accep-

‘table when production started. But between production and the period of

service delivery, failure of a school bond election cut valuable hours from
the free time that had been budgeted each week for teachers to prepare

class work. We had counted on these hours for program viewing.- Teachers
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were left with three 30-minute periods a week.
Consequently, most viewing took place during a fraction of the

presentation schedule--before and after formal school hours each day.

Cost analysis for producing and delivering programs.

The allocation of hours and dollars to several project functionms
has been calculated to inform others who might wish to apply a Client-
Centered Production System to the development of in—servicé training.
Several expenditures necessary for project completion have been eli-
minated and other simplifying assumptions made so that the reader
can more accurately extend cost figures to different institutional
settings. These 6missions'and simplifications mean that the Rockford
field experiment cost many thousands more than its replication would
entail, but repliéation would require'investment in overhead and
start-up that cannot be estimated here.

The most obvious differences between our costs and any future
adaptation of interactive cabie include fundé we invested in equipment
and research. Telecommunication technology is changing rapidly;
sums we spenﬁ on the computer, terminals, amplifiers and other facilities
will not be instrucfive. Criteria for amortizing this investment
over hours of use are obscure under the best of circumstances. Research
costs are clearly specific to this project, although any well-managed
organization wishing to adapt interactive communicaéion to its purposes
will need to plan some monitoring of use and effectiveness.

More subtle factors shaping cost figures about to be summarized

include the following:

1) Our MSU collaborators and we were piloneers at the time projects
began in 1975. The technology of interactive cable was undeveloped,

e
2.5
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few had experienced the burdens of implementing computer
software to manage a system with many remote digital inputs
needing coordination with broadband outputs. While much of
this learning fell heaviest on colleagues at Michigan State
and Rockford Cablevision, our school project was sufficiently
novel to preclude a one-to-one imitation of the firefighter
experiences.

The technology of small-format videotape production evolved
while our experiment was getting underway. MSU's firefighter
programming, begun a year earlier, chose studio production
combined with graphics and a limited number of location stills.
We elected to capitalize on the economics and flexibility
afforded by the mini-camera and associated equipment. These
permitted location shooting under naturalistic conditions at
an attractive price. But the Michigan staff had to adapt

their production habits, formed in the days of film and

studio work, to the new possibilities.

The development of Michigan capabilities in interactive cable
technology and small-format video production have not been
included in cost figures summarized here.

2) To this technical learning we must add a second variety, the
invention of CCPS. This innovation is one of human organi-
zation and processes of interaction and decision making--not
wires, punch cards and videotape. Time devising ingredients
of CCPS is not included. -

In our accounting of program production we have sought to find
boundaries between developing procedures and implementing them
TEwel at the project s site. Costs of implementation are included
REEERER .. here, but the reader must appreciate that margins hetween
' tasks are often hazy and difficult to pinpoint with even the
most detailed notes.

3) Project hours reported here include a block of time invested
because we were strangers to our clients and not coworkers.
The iterative process by which we identified program parti-
cipants and the extra effort required to sustain working
relations with school personnel (after project approval had
been granted) camnot be isolated. Those who might adapt
CCPS within their own work setting would not face the same
needs we experienced as academics from a distant University.

While our partners in the Rockford Schools remained enthu-
siastic and supportive throughout the project, getting to
know one another took time.

4) Hours of personnel time do not include the enormous absorption
by travel between Ann Arbor and Rockford. Nor have we shown
direct expenditures for travel.

.

iy
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5) Hours for personnel include only time spent directly on project
tasks, and use of these figures as guide would need to assume
requisite skills are already present institutionally and need:
only be diverted from other tasks to the productiocn and delivery
of in-service. Start-up costs for hiring persons to fill roles
and the inevitable overburden of "wasted" time associated with
any job have not been calculated.

Table 2-6 lists personnel and direct costs associated with various
phases of prod;ction and distribution. Hourly rates applied are: $17
for senior project director; $15 for television director; $12 for video-
tape editor; -$8 for project aide; and $5 for secretarial support. - The
field crew's hourly figures are folded into standard billing rate (shown

earlier) used by Michigan's Television Center.

Production costs.

Some $20,379 was invested directly in producing almost 220 minutes
of edited programming delivered in both standard and interactive forms.
For the seven primary shows this means an average of almost $92 per
minute, an extraordinarily economical rate.

One should recall, however, fhe criteria for cost estimé;es detailed
above. Production of the Rockford programs within an experi;é;tal context
made use of existihg television'resources, under contract, and planning

and scripting skills that were diverted on short notice to project demands.

Added.cost of interactive service.

0f total expenses for program design and production, we estimate that
slightly more than $1,000--or six per cent--resulted directly from prepa-

ration of interactive components. This is composed of 24 hours by the

senior project director, 31 hours by project aides, audio recording and

equipment use. Videotape editing and program assembly were complicated




Personnel

Direct
Costs

Subtotals

Total
Expenses

- Needs Assessment and Scripting

TABLE 2-6

Program Design  Program Production

{Seven Primary Shows)

Promotion
In-Service Delivery

$1,691

$1,576

$3,267

$42,355

$3,488

84,787

$8,524

$13,311

51,943 $901

$5,170 $13,962

$7,113  §14,863

51

e, .
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somewhat by the need to incorporate interactive segments; laying time codes
on one of the audio tracks, and '"tuning'" computer controls of interactive dis-
plays to these codes absorbed additional staff time.

We have no recérds separating tﬁese assembly functions from other pro-
duction activities, but they would not come close to increasing the hours
just reported by one half. It is fair to conclude that interactive videotape
procduction is hardly more costly than preparation of regular programs. But
interactive delivery is distinctiy more expensive, as oné woulq‘gxpectf of
the alﬁ;s£'$15,000 invested in this function, $10,475 can be traced to
establishing and maintaining'the computer-interactive system.* Thus, about
27 per cent of our total cost for delivered and prcmoted "product" would seem
to have been incurred from use of an advanced technology.

In several respects this is an inflated bill that appears to have been
rendered by two-way cabie. A review of the figurés at the end of the section
describing delivery shows why. We find the principal items due to maintenance5
During the risky period of introducing telecommunication in an experimental
environment, both universities felt it prudent to over-invest in maintenance,
signing contracts for monthly payments that would assure quick response to
service calls.

Our maintenance needs from Rockford Cablevision turned out to be astonishingly_
small, and most were linked to a product design flaw described earlier. Service
calls actually required engineering and repair that Cablevision would have billed

at under $500. Based on operating experience, we judge that $100 per site, or

*This figure omits a portion of the costs for locating viewing rooms and monies

spent to play interactive tapes. A staff person to drop videocassettes into a

tape deck 1is required for one-way service just as surely as for interactive. Our
project labored under a separation of sites from which one-way and interzc¢tive tapes
originated, but this was an accident of short-term organizational factors. There

is no reason to assume repetition of such an awkward arrangement.

QG
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$i,400 for the length of our delivery period, would be an ampie sﬁm to budget
for keeping amplifiers, drops and terminals in good order.
Requirements for computer maintenance turn into another technical wraith--
if one is willing to endure some delay in service response. Costé will vary,
of course, depending on physical proximity of a qualified service reﬁresentative;

we could have set aside $150 per month of service delivery, or $1,200, and had

BN -

money to spare.*

Under these operating assumptions, the total cost of supplying our seven-
pfog£;ﬁ¢séfvicé iﬁﬁéf#céi&eiy and-iﬂ oﬁé-wéy modéﬂcomeé t§ $34;996. Approximately
21 per cent of this.figure results from added costs of interactive production
and delivery. Speculation over whether added cost is justified by a margin
of benefits, compariﬁg conventional with interactive cable, awaits discussion of
project results.

One doubt concerning use of cable for in-service can be laid to rest,
though. 1Its cost earns serious consideration of the medium, even if effects are
no greater than familiar forms of staff training.

Consider raw quaﬁtities—-not the most refined evidence, but illustrétive.

We producéd almost 220 minutes of teleGision in the primary shows; or 3.7 hours.
The direét outléy for production and delivery in interactive mode was nearly
$28,000, subtracting promotion costs. If all elementary teachers were required
to view our shows, as they are compelled to attend institute days, our budgetary
investment equals about 60 per cent of the cost in teachers' salaries consumed
by an institute day. The programming hours we produced equal about 50_per cent
of a work day.

We would argue that the seven shows more effectively delivered a greater

variety of teaching innovations than could conceivably be presented in an

. equivalent amount of massed, teacher time. But even if immodesty about the shows

*We cannot say how maintenance charges would change as facilities age.

Q -
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deceives us, and they are only as good as lectures before a crowd of 700,

- programs cost about the same as institutes.

Y




Chapter 3

MEASURING EFFECTS:

EXPERIMENTAL DESIGN AND FINDINGS
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Most field experiments yield equivocal results, and this cne is no
exception. Difficulties of interpretation result mainly from problems
in identifying the independent variable. Policy interests that channeled
federal support to our research centered on the added value of interactive,
compared to conventional cable television. Increased costs of capitalization
and program delivery spark an interest in whether the margin of benefits, if
any, might reasonably match the margin of additional investment.

To the best of our ability iﬁteractive and one-~way videotapes were alike,
with thé exceétionMQf térginéi fé;ébﬁée éﬁd éééébéck. éut néceésitieé of
delivering social services in a real environment introduced contaminations
that inevitably cloud results.

Most important, of course, is the programming itself. The particular
content we included may have been catalyzed uniqueiy by our interactive probes
and have stimulated audiences in ways not easily matched by future programming
choices. The science of analyzing learning processes associated with tele-—
vision is too primitive to permit specifying this possibility beforehand or
controlling for it analytically afterward.

Enough has been related about our efforts at promoting programs to
indicate that experimental buildings were exposed to televised in-service
enveloped in a swirl of attention to teachers' opinions and felt needs. Did
the programs or the attention produce results we are about to report?

It was not possible to establish an airtight control group of schools
where parallel in-service would proceed using conventional media. A host of
equally plausible attacks on this project's design weakens confidence that
results can be attributed to a single technology, or that differences about to
be described would emerge in replication. But we were able to exercise care

- in research procedures and measure a few contingent conditioﬁs enabling one to
dispose, at least tentatively, of some of the more devastatiﬁg alternative
Q )lanations.

ERIC |
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Experimental design.

Of the 54 elementary buildings in Rockford, a handful are located close
enough to cable trunk lines to permit economical two-way delivery. We
approached Rockford Cablevision with our total budget for installing amplifiers
and other line equipment required for digital upstream signals and asked
company engineers to identify the largest number of buildings they could serve.
Their total came to 14.

All were located along an east-west corridor and a north-south axis that
intersect in the middle of town; few outlying buildings were included, To
recover, at least partly, from this purposive designation éf one experimental
group, éach of the 14 buildings was matched with the closest pair of non-
designated schools in terms of student racial composition and median years of
adult education in the residential areas served. One of the matched pairs was
randomly assigned to the one-way cable condition and fhe other to control.

In all, 42 buildings took part in the éxperiment, though as we have seeﬁ this
number was reduced by one.

Data were gathered before and after the period of experimental program
delivery, which extended across an entire school year. A delayed-aftér inter-
view was scheduled for the following autumn to detect the endurance of project
effects, if any. Teachers in grades one through six and their principals were
contacted, excluding special education and kindergarten teachers. “‘1

We worried that the interviews (all conducted personally by trained staff
of a market research firm with which we contracted) would constitute a potent
stimulus in themselves. Hence a Solomon Design was arranged in which a random
two-thirds of staffs in each building were contacted the spring before

programming started; all teachers and principals were interviewed the following

- spring after delivery of our f£inal show had ended, and all were interviewed the
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next fall for delayed measures. Completion rates for designated sample and
populations were 93 per cent, 91 per cenz and 90 per cent in the three waves.
The remainder refused or were absent from school too often for us to reach
during-data collection periods, which usually lasted three weeks.

Although the Solomon Design would not control for "pass—along" inter-
view effects--in which uninterviewed teachers in a building might be influenced
from knowing about our contacts with co-workers--it would assess any direct
effects. Unlike a design in which the entire school stéff might be inter-
§iewed or nét, our.SOIOméﬁ iayauf did not incur a clustering effect with its
damage to degrees of freedom in analyses of variance.

Inspection of building and treatment means for number of teaching ideas
at Wave 2 reassuresrus that interview effects were negligible. Number of times
a person was interéiéwed explains only one per cent of variance in ideas.
Equally important, there is no interview-by-treatment condition interaction.
This can be wvisualized by comparing the amount of Qariance explained by the
sum of interview and treatment with amount explained by this sum added to an
interaction term between the two variables; this difference equals a .1 per
cent (one tenth of one per cent increment.)

The Solomon Design was not needad to insulate experimental outcomes from
effects of repeated measures. Regardless, we will rely most heavily on Wave 2

data for reasons that will be spelled out later.

The interview.

Our interests in professional work ranged widely. We inquired about the
availability of recognition from others in the workplace, the values teachers
and principals sought from their careers, experiences with conventional forms
of in—sgrvice training, social structure in buildings, and--as one would

expect-—ekﬁerience with and evaluations of our cable programming. Information
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about teaching experience, years of schooling and other formal characteristics
coﬁpleted our questioning.

Detailed interview records were compiled during all waves of data
collection, and contacts in a random ten per cent of cases were confirmed
indepéndently. Measures for specific variables will be described as findings
are presented. Bdt the criterion measure of experimental effects merits

special scrutiny.

Major experimental outcome.

A Client-Centered Production System appreciates variability in the
processing of work information and application of ideas to job demands. We
recognized that programming could be interpreted and used in many different
and unpredictable ways. Standardized tests for telecommunication effects
would unearth only a distorted fraction of the outcomes we might expect from
in-service.

Our sponsors, the National Science Foundation and National Institute of
Education, asserted their own priorities, only part of which could be realized
in the application of cable we tested. They sought assessment of the value

' a concept frozen with

of interactive service for work '"productivity,'
expectations about the end'prodgct of professional service. The productive
teacher might be one whose stu&ents attained the greatest improvement in

verbal or mathematical skills after a year's guidance. Or, productivity might
be interpreted as fraction of college admissions six to 1l years later. Or,
vocational success. Or, range of cultural interests.in midlife. The list of
socially desirable rewards from education proliferates.

Some of these dimensions are clearly beyond reach of a two-year experiment;

~ the value of others is arguable. Our quest for a dependent variable led to a
more proximate effect, one that bears the imprint of social values just as
Gcwrely as candidates we rejected.

IToxt Provided by ERI



III-5

Educators in the public schools are professionals, although in some
ways they seem determined to relinquish this cloak of status. Teachers
are licensed for competence through formal procedures sanctioned by political
authority. Specified training through university work is mandated. This
training asserts theories about proper ways to promote learning and social
adjustment,'even though the empirical base of these systamatic understandings
is open to quarrel and challenge from competing points of view. Teachers are
expected te‘ee?ive ;oward the bettermeqt‘of_seciety and take some joy_in
furthering community interests, sacrificing some of their more personal
aspirations. Professional associations of educatofs act as forums for
exchanging information about the practice of teaching and about ethical
work standards.

Unionization and the celebration of seniority, contracts that dwell on
salary and fringe benefits, and the bureaucratization of job requirements may
weaken professionalism. But in the face of these trends school teaching.
persists as an arena of individualized performance--remote from clients' judgment
about worth and exposed to colleagueé' opinions of success. Teachers work
alone with their charges; authoritative monitors enter classrooms with difficulty.

In the face of these circumstances, how can one judge improvement in job
performance? Only in a limited way, we concluded. We reasoned that teaching
quality rests on openness to new ways of getting the job done, however that
job might be defined. New ways are innovations, not only in what is taught
but how it is coﬁveyed; assessing correctness of these ways demands longitudinal
study of great complexity and sophistication unattainable in a project of our
scope. We would be content to note whether teachers were alerted to ideas or
methods about their work and evidence that this alertness could be traced to

" in~service experience, some of which our project was responsible for crafting.

66
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Furthermore, discovery of new teaching ideas would have to result from
voluntary response to our experimental stimuli. In a professional atmosphere
usable techniques are discovered, not compelled. Teachers should be free to
view or avoid programs; individuals shoul&fﬁé free to interpret their
contacts with innovations in varied and creative ways; measurement of these
contacts should preserve this freedom and variability.

Accordingly, the three waves of interviews asked:

Are there any ideas or methods you' ve. seen or heard about during this

semester (or during the past year in Wave 2) for different ways elementary

teachers might do their work?

Once we secured descriptions of ideas and methods we pursued teachers with
more questions. The resulting details suggest that the ideas we uncovered are
meaningful and applied ingredients of our respondents' professional work.
Appendix B compiles all duestionnaire content across the three w;ves of inter-
viewing. We summarize findings about teachers' new ideas to affirm confidence
that this measure represents a reliable guide to their potential for classroom
innovation; even though we were unable to observe contacts with students or
learning effects directly.

The most fruitful look at ideas teachers had encountered recently draws
on the immediate post-experimental interview and examines detail we sought
about teachers' first mention.* Those who reported new ideas got them from
a variety of media and interpersonal sources. In experimental schools tele-
vision figured prominently, as one would expect. But other sources contributed
too, in both contreol and experimental buildings. Magazines, eSpecially
educational journals that are found in most teachers' luunges, were cited most

often--in connection with almost six out of ten ideas. Other teachers as

- %1t will shbrtly be clear that few teachers claimed more than one idea
encountered recently.

6




ITI-7

sources, formal meetings (such as conventional in-service) and books were
frequently mentioned. Few teachers attributed innovations to their principals.
The average teacher with an idea mentioned almost two sources contributing

to it; multiple source use is the rule, not the exception.

Once teachers have encountered a new idea they might use, they discuss
it with others--almost always other teachers. OCnly about one-third of new
ideas are talked over with principals, the same f;equency of contact enjoyed
discussions with principals were accounted for by teachers in just four of the
41 buildings. Apparently there are a few exceptional principals consulted by
their staffs about innovations, but not many.) As with idea sources, dig-
cussions usually involve multiple partners, not just one persomn.

Teachers had a great deal to say about advantages and disadvantages of
ideas for doing their work differently, and our interviewers recorded as much
detail as questioﬁs would elicit. When teachers were pressed to describe
advantagés, 60 per cent named two or more (almost a third.described three or
more).

Teachers were not blind to the liabilities of new methods either. Wéll
over half described at least one disadvantage. Moreover, fhe tendency to
describe attractiveness of innovations correlates positively with knowing the
unfavorable side, too. The coefficient between number of advantages and
disadvantages is .23 (product-moment; p < .001l, two-tailed). 1In fact,
nearly four out of ten teachers described two or more good points and at least
one flaw relating to their idea.

The preponderance of good péints over bad is not surprising. Eighty per
cent had already tried the idea, and most reported it had worked successfully.

- About seven out of ten also said other teachers were using the same idea.
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The findings just reviewed lead to three observations about innovative
ideas teachers encountered and were able to describe. First, ideas that
emerged in the give-and-take of questioning appear to be serious and significant
parts of teachers' orientation toward their work; they are not interview
responses offered out of diffidence or boredom. Respondents possessed a great
deal of information about what they had seen in media or heard from others.

They shared this information with interviewers. As will be seen below, we
were able to code the content of this information in highly reliable ways,
using a 51 category system that noted fine differences among ideas.

Second, our questions snared ideas teachers had started trying during
the year, innovations they had observed others using. Apparently we tapped
real, not hypothetical behavior in the classroom. Perhaps we would be more
impressed with the potential for innovation by teachers if our measures had
collected greater numbers of ideas, mény in the thinﬂiﬁéuféfher than acting
stage of classroom use. But as compensation, there is a strong whiff of reality'
to responses that were gathered.

Third,.building principals, the dominant authority figures in teachers'
lives, play a weak role in stimulating innovation or sustaining it directly
through social interaction. This means that whatever grouping of innovation
occuré within a school owes 'nuch of its vitality to collegial relations among
teacﬁers. It would seem that innovation seldom involves administrators. We

will return to this issue shortly.

Units of observation.

Schools, not teachexs, were assigned by probability methods to experimental
conditions. Buildings, therefore, serve as the appropriate unit of analysis,
but more than attentiveness to statistical models explains our adherence to this
procedure throughout most of this report. To explain we must jump ahead to
\?nrtinent findings.

ERIC &y
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For the moment we shall examine our programs' popularity from the stand-
point of individuals; they are so logically the "units" that decide whether
or not.to view. In fact, unlike commercial television watched most often :in
family groués, experience with cable in-service was established to encourage
solo viewing. In any single building teachers' available time for using
telecommunication media is scattered across the work day due to conflicting
classroom obligations. Even before and after each school day teachers within
a building differ by important minutes in the most convenient times to start
and terminate viewing. We located televiéion sets in special rooms to enable
private use of our service. |

In another way, however, we permitted exposure to in-service to become
a shared experience. To aggregate an audience across time, programs ran
repeatedly. Solo-viewing by a teacher at one occasion could easily turn into
shared use of the system later as more and more of a building's staff tuned
in at times dictated by their individual schedules.

That shared viewing was the norm and not the exception becomes clear by
examining teachers' average program exposure, building by building, separately
for the twé experimental conditions. In each group of schools the intra-class
correlation shows precisely 46 per cent of variance in number of shows
watched accounted for by building.

" where one

This offers evidence for a considerable "starling effect,
teacher's decision to view or not view spreads by contagion to others, resulting
in a lomp of individuals using in-service on cable to a similar extent. Thus
viewing and non-viewing, and popularity or unpopularity of individual shows,
reflect the judgments of groups of teachers rendering tbhelr decisions through

soc?al processes. The nature of these proczsses will be dissected later in

- this report. TFor the moment it is sufficient to emphasize the magnitude of

Y
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clustering: All the social and physical constraints (and incentives) common
to teachers whose professional work takes place within the same buildings
explain half the variability in using our telecommunication service. By
subtraction this leaves half the variance in viewing to be apportioned between
teachers' idiosyncratic decision processes and the error that inevitably
aécompanies measurement of viewing by a combination of aided and unaided
recall methods, weeks or months after the behavior has occurred.

Clustering in viewing (and in telecommunication effects) is so important
to our subsequent analysis that it deserves graphic display. Interactive
and one-way buildings form distinct modes of program viewing, as Figure 3-1
shows. Among the 26 schools scattered across Rockford, staffs in six buildings
viewed only one in-service program on average. Faculties of three schoolé
viewed two programs, on average, while teachers in 10 schools watched about
three. A handful of staffs viewed approximately four shows; none watched five
or six programs. A cluster of four faculties viewed around seven (actually
between 6.50 and 7.49) programs, and no group of teachers watched an average
of all eight productiomns.

The unevenness of this distribution aﬁfests in a different way to
clustering and documents the significance of buildings as units for studying
telecommunication effects. These findings,.plus the fact that our experiment
assigned schools and not teachers to differeqt treatment conditions, explain
why most subsequent analyses in this report use buildingbaverages for wvariables
or pry apart social and ag;hority structures within buildings influencing the
adoption of telecommunicatisn services and the impact of cable television on

work behavior.
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Basic experimental effects.

We first test the principal effects of in-service on cable by comparing
experimental conditions on number of teaching ideas. After seven months of

almost continuous programming, presenting eight shows- covering six distinct

teaching areas, did schools differ in the number of ideas or methods their. . . ....

staffs had recently encountered for use in daily classroom work?

Table 3-1 shows building means drawn from immediate-post interviews
with virtually all teachers in the 41 participating schools (N = 506).* The
overall F-value is 1.85 (p = .17, one-tailed), and means are in the predicted

direction. We can tonclude on grounds of statistical significance that in-

service on interactive cable produced a detectable difference from the no-
treatment condit%pnf—in light of the amount of within—tregtment variance among
schools of each type.

Statistical significance offers only one criterion for aséessing results,
however. Due to the modest number of schools in the experiment, limited
degrees of freedom in analysis place a heavy burden on the data; we should
ekamine distributions more closely in order to gain an adequate picture of
telecommunication effects.

It is convenient to start with the control group of schools, where fewer
than half the teachers could describe a single new teaching idea they had
encountered during the past school year. This is a depressing discovery given

the permissive scope of our interview questions. Many buildings had continued

*The same questions about teaching jdeas were asked in interviews with a
random two-thirds (N = 329) of teachers during the spring before the
experimental program year. We expected these data gathered before the
introduction of television service would enable more sensitive tests com-
paring experimental conditions. However, we found buildings in the three
conditions remarkably equal in average number of teaching ideas; use of the
pre-experimental data sacrifices more analytic power in lost degrees of
freedom than is gained through reduction in error variance. Consequently,
we have not used pre-experimental data in the present analysis.

7



TABLE 3-1

MEAN NUMBER OF TEACHING IDEAS PER SCHOOL
IMMEDIATELY FOLLOWING EXPERIMENTAL PERIOD

Control One-way Interactive
.81 1.04 1.20
N= 15 i2 14
Control vs. Interactive p=.032 (one-tailed)
Control vs. One-way P=.149 (one-tailed)
One-way vs. Interactive p=.235 (one-tailed)

g
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their conventional in-service activities with monthly staff meetings,
occasional institutes and the like. But the impact of these efforts appears
negligible.

The incidence of new ideas in one-way buildings is greater on average,
ypt still the mean indicates approximately one idea per teacher only. Inter-
active buildings are above one-way schools and much higher than controls.

For the first time we see evidence that over half of teachers have encountered
some new ideas or methods during the year for different ways they might go
about their jobs.

Differences betwe2n experimental groups can be visualized in even
clearer light using the rough categorization in Table 3-2. It distinguishes
among buildings with fewer than one idea per teacher, on average, those with
one to two ideas and those with more than two ideas -per teacher. The number
of buildings with markedly few ideas drops dramatically when one moves from
control to one~way to interactive condiﬁions. The proportion of schools where
teachers describe one tc two ideas on average jumps from around a quarter to
almost six out of 10. The only schools where the average teacher has encountered
more than two new ideas in the past year are found in the two experimental
conditions exposed to in-service on cable.*

We would argue that the array of buildings in Table 3-2 shows sufficient
differences produced by cable television to imply policy ctioices, even

though the more technical and statistical test presented in Table 1 demonstrates

" *Analysis tracing whether innovativeness can be attributed to different tele-
communication services offers a stronger test of cable effects than questioning
teachers about perceived effects. Post-delivery interviews gathered some
attitudinal data, however, including open-ended responses explaining why
people viewed or avoided televised in-service. These results are reported in
Appendix C.




TABLE 3-2

BUILDINGS GROUPED ACCORDING TO MEAN NUMBER
OF NEW TEACHING IDEAS,
IMMEDIATELY FOLLOWING EXPERIMENTAL PERIOD

Control One-way " Interactive
Fewer than one idea 11 6 4
One to two ideas 4 5 ‘ 8
‘More than two ideas 0 1 2
N= 15 12 14
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borderline results. The quantitative edge in ideas enjoyed by interactive

over one-way schools is more than a just-noticeable difference. But the

reader should apply his or her standard of bemefit value in judging whether
increased potential for innovation shown by teachers exposed to telecommunication
warrants the effort to produce in-service for cable delivery. We will have

more to say about comﬁé?éti;e costs of conventional in-service and in--service

on cable later in this report.

A check for contamination from conventional in-service.

The discussion of experimental design lamented the lack of a true control
group. There are other ways that results we hope to attribute to-tele-
communication can be muddied by teachers' exposure to conventional, face-to-
face training activities.

We begin with a backward glance at schools as they were before the cable
project was launched. Conventional training was a part of regnlar staff
meetings in many, though not all schools. About six out of ten teachers
reported sessions took place in their building, usually as a part of regular
staff meetings. But these gatherings were infrequent; more than a month passed
between sessions in most places.

Perhaps as a resglt, we found no relationship between in-service activity
and how many teachers possessed ideas about innovations in the classroom—-
before the experiment took place. Schools that held training sessions were
no different from buildings where they didn't take place in mean number of new
ideas among their staff. And--of great importance to the integrity of our
experiment that was about to begin--no differences were apparent between
schools that were to become interactive, those assigned to the one-way condition

~and control buildings. They participated in training sessions about equally

and were alike in potential for innovative behavior (i.e., number of ideas).

L2
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These findings unveil the outlines of "business as usual." Efforts to

improve productivity in a professional wofkplace were haphazard and ineffectual.
Although institute days were scheduled and time was occasionally devoted to
discussing teaching improvements, our interviews were unable to uncover
encouraging evidence about outcomes. It is against this gray backdrop that

we tested the effects of telecommunication services.

As we launched our expefiment, conditions began to change, however.
Earlier, failed bond issues were replacel by a successful election. Special
education teachers were rehired. Funds were released for institute days and
for training to prepare teachers to use new reading texts and other materials.
Instead of 60 per cent of teachers experiencing some in-service in their
buildings, 75 per cent described these experiences at the time of post
experimental interviews in April, 1978. And half said in-service sessions
took place every month.

Improved conditions.benefitted all three groups of buildings--control,
one-way and interactive. But without premeditation or intention, frequency
of conventional building in-service increased the most in one-way schools.

To the extent that accelerated training by familiar means might benefit teachers'
cabacity for innovatibn, conditions during the year we presented cable programs
worsened for detecting advantages of interactive technology. Of course, tkL:=
findings distilled from pre-experimental interviews cast doubt on the potency
of staff meetings. But the increased frequency of these sessions might have
yielded benefits we had failed to detect earlier.

And so, we should look anxiously at post—experiment data for signs that
building in-service complicated our test of telecommunication services.
Instead, we fin& evidence that effects observed for cable would have been even

" greater if conventional activities had remained constant. The renewerd frequency

b
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of familiar in-service in control buildings correlated strongly (r = .64;
P = .005, one-tailed) with number of teachers' ideas there. But the
correlation was near-zero in both experimental treatments.

The effect of a more vigorous program of building in-service during
the 1977-78 schsol year was to accelerate the possibilities for innovation
in control schools. Teachers' awareness of new ideas and application to
their own teacting shot upward. But innovative behavior increased even more
in the two experimental groups--especially among interactive buildings.

This lends an unexpected measure of confidence to our main results.
Interactive program delivery does not look attractive merely when compared
against the stagnation in training caused by financial woes in‘Rockford
Schools. The new technology produced a significant margin of benefits
when compared against the renewed and moré effective offering of conventional

in-service that took place in control schools after passage of a bond election.*

Persistence of effects.

In-service on cable eaded with the school year. The following autumn
schools and teachers were uncertain about possibilities for continuation of
this training. Three additional programs about spelling had been produced by
a teachers' television workshop we sponsored (éee Chapter 4). But airing of
these and continued use of the television system rested on negotiations ﬁith
Rockford Czblevision to keep the interactive plant intact beyond termination

of botk Michigan State and University of Michigan projects.

*Small number of schools (units of analysis) in the experiment forecloses
entering conventional in-service into an analysis of covariance design. We
must be content with more elementary forms of statistical inference.

(3(}
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It was not possible to make cabled in-service available during the fall.
But we returned to teachers in November to personally interview those who
remained in buildings where they had taught the previcus year. Retirements
and shifts in assignments reduced the scope of interviewing from 506 to 429
teachers. Tne bulk of our questions dealt with their most recent contact
with new classroom ideas, since they had started the school year. Table 3-3
shows building means based on this delayed, post—-experimental measure.

Each of the control and experimental conditions shows greater receptivity
to innovations than found immediately after delivery of in-service on cab1e.
The overall F-value is not significant, nor is any of the comparisons between
treatments.

Improved prospects for inzovation in control schools are probably results
of the unexpected surge and effectiveness in conventicnal training just
observed. The most important finding in Table 3-3 is that awareness of class-
room ideas in one-way and interactive buildings remained steady after the
television series was terminated. Means ip November were slightly greater
than the previous spring, encouraging confidence that the impact cf cabled
in-service persists, even acfoss the inactive summer months.

Content analysis of ideas teachers reported tu us during second and third
waves of interviews is not finely enough drawn o determine whether the same

or different classroom methods were being aited.

Range of experimental effects.

Our earlier discussion of experimental methods included dastails about
the classroom ideas teachers repofted to us. Teachers found it easy to describe
both advantages and disadvantages of ideas they had recently encountered.
Most were innovacions they decided to try in their own work and had talked

about extensively with others.

i
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TABLE 3-3

MEAN NUMBER OF TEACHING IDEAS PER SCHOOL
DURING AUTUMN FOLLOWING EXPERIMENTAL PERIOD

Control One-way " Interactive
1.13 . 1.11 1.31
N= 15 12 14

o
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The experimental tests above have embraced all the ideas respondents
gave us.* (Closer analysis distinguishes the content of innovativeness, or
substantive range of experimental effects. A methodological digression
into coding reliability is reruired to understand these results. .

Recall that our primary question read:

Are there any ideas or methods you've seen or heafd about during the

past school year (or appropriate time interval) for different ways

elementary teachers might do their work?
Teachers claiming contact with new ideas were asked a battery 6f ;dditional

questibns, starting with the fullest descriptions we could obtain:

What are some of these ideas and methods? 1I'd like to write down each
one. Any others?

As many as six were recorded with interviewers often asking teachers
to distinguish between ideas where boundaries seemed unclear by asking,

""Is that a different idea you're telling me about now, or part of the omne
we were talking about?"

The two most interesting ideas to teachers (possess;ng as many) became
topics of more detailed questioning that has already been reviewed. But
all ideas mentioned were subjected to a.rigorous content analysis applyinyz
51 categories. We sought to capture as muchmdeta}l as possible about
teachers' information processing. T

We noted two facets of ideas. Some expressed the products of teaching--
subject matter such as language arts, mathematics, sex education, science

and the like. Other- facets contained processes that might be generalized

to almost any subject area--like use of motivational teckniques, ways to

maintain discipline, classroom management schemes, etc.

*The inter-coder reliability for number of ideas, using Scottz' formula
(1955), is .89.

N
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Coders were trained to distinguish as many facets of ideas as seemed to
appear. For the first two ideas a teacher might describe, upAto three facets
were coded from our list of 51 possibilities. For remaining ideas a maximum
of two facets were noted, experience confirming that these limits were

sufficient to include all the detail that could be gleaned from even the most
‘garrulous teacher.

The extensive category system is collapsed for analysis belqw. But it
was used to measure intercoder reliability using a probabilif&Asample of inter-
views. At this unaggregated level of data, Scott's coefficient (1955) is a
reassuring i83—-and certainly greater if responses are considered in merged
form.

One reason for going to this trouble is to enable sharpened tests for
experimental manipulations. In particular we sought to distinguish between
idea content that found direct expression in our cable programs and other class-
room methods. We expected this objective assessment to yieldAa less ambiguous
reflection of telecommunication cutcomes than could be attained by trusting
teachers' recollections about where they had obtained each idea they told us
about. |

Among the one-half of teachers in the experimental design who described
any ideas, five categories of respomses stand out. Table 3-4 shows percentages
of idea-possessing respondents who mentioned each kind. A sixth, residual
category combines many products and processes that appeared too seldom to warrant
special attention.

References to the two dominant proddcts, verbal ékills and mathematics, are
self-evident. Responses commonly included new ways to tackle reading, writing,
ineasurement, mastéry of basic arithmetic functions and other staples. The ‘

- most popular process mention, 'classroom activities and motivational techniques,'

&g




TABLE 3-4

MENTIONE OF DIFFERENT TEACHING IDEAS,
AMONG TEACHERS WITH AT LEAST ONE RESPONSE

"% mentioning

Products:

*Verbal skills 44%
*Mathematics L 21

Processes:

*Classroom activities and 32
motivational techniques

Teaching approaches and 22
philosophies
Classrbom ﬁanagement and 27

school policy
All other products and processes 24

(Mentions total more than 100%
because of multiple responses)

*Indicates topics promiaent in cable programs.




TABLE 3-5

TESTS FOR TELECOMMUNICATION EFFECTS,
SEPARATELY BY CATEGORIES OF NEW TEACHING IDEAS

Idea categories

emphasized by Mean percentage of
in-service on teachers mentioning One-tailed
- cable ' " idea category, by school - p=values °
Cont. One-way Inter. - C-One. ¢C-Int.
Verbal skills .16 .24 .29 .08 .01
Mathematics .06 .10 .19 .17 .002
Classroom .12 T.19 .21 .15 .07
activities and
motivational
techniques

Idea categories
seldom mentioned
by in-service

on cable

Teaching approaches

and philosophies <11 .09 s12 opp.* .42

Classroom ‘

management and

schocl policy .11 .14 .18 - «3N .09

All other products _ .

and processes <27 .21 <23 opp.* opp.*
N= 15 12 14

*TOpp." signifies percentage difference opposite from predicted -
direction.
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included a wide variety of games and other techniques aimed at conveying
classroom material in eﬁgaging and useful ways.

"Teaching approaches and philosophies'" included such things as traditional
compared to child—centefed learniﬁg and a host of doctrines imparted by college
courses in educational psychology. "Classroom management’ spread across a
range of disciplinary and bureaucratic issues. Three categories in Table
3-4 are starred to indicate their prominence as program ingredients on cable.

Average percentages for each category were calculated by schecol and
entered into separate analyses of variance. Table 3-5 contains the means as
well as probability values for the contrasts of gredatest interest—-control vs.
experimental treatments.

These data support two conclusions. First, when attention focuses on
areas of classroom innovations treated in television programs, one-way delivery
exhibits less robust improvements over control schools than interactive
programming. Second, among idea categories seldom mentioned on cable, only one

"classroom managment and school

comparison (between control and interactive for
policy") shows even marginal significance; three of the six comparisons between
means are actually in the opposite direction. Effects of interactive service

are concentrated on issues of wide appeal.

An aggregate test combining the three programmed areas of ideas into a
single index for each schoo; produces a dramatic sharpening of the mean scores
reported first in this chapter describing basic experimental effects. For the
more focused dependent variable the F~ratio among experimental cunditions
equals 3.55 (p = .02; one-~tailed)--which contrasts with a .17 probability earlier
(see p. III-11). Average percentagesﬁof teachers with one or more of the three

kinds of televised ideas are presented in Table 3-6.




TABLE 3-6

AVERAGE PERCENTAGES OF TEACHERS
WITH AT LEAST ONE MENTION OF TELEVISED IDEAS

Control - One-way " Interactive
35% 538 69%
N= 15 12 14
Control vs. ons-way p=.09 (one-tailed)
Control vs. interactive p=.005 (one-tailed)
One-way vs. interactive p=.1l3 (one-tailed)
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Where only conventional in-service took place, about one-third of teachers
volunteered learning about an innovation in the past year dealing with language
skills, mathematics or classroom activities to increase students' motivation.
The proportion of teachers was almost significantly greater in one-way
schools and doubled in interactive buildings.

This represents a practical effect for new communication technology. We
cannot estimate what the differences would have been were it possible to have
scheduled institutes or other in-person training activities in control schools
that matched the program centent made available on cable. Such matching would

- have been difficult to achieve in any case. Television programs took viewers
into classrooms to witness colleagues using their ideas, a communication
experience difficult to simulate in a workshop before large audiences.

Importantly, we can see:advantages to interactive viewing cast into sharp
outline. Almost a third ﬁore teachers in interactive buildings describe
programmed ideas than in one-way schools. The statistical probability of this
difference fails to attain a conventional level of significance for avoiding tﬁe
error of falsely concludiﬁg there were experimental effects. But given the
absolﬁte difference in mean values—-and the analytic distinction drawn between
innovative content appgaring on cable and ideas not programmed-—it is prudent
to conclude that responsive television viewing with feedback progises benefits
over conventional viewing. To infer otherwise flirts with an opposite error-—-

unwarranted inference of no treatment differences.

A liability from telecommunication?

The net advantages from cabled in-service just observed--inciuding inter-
active benefits--need to be viewed in an adequate light. Telecommunication ser-
vices also increased cognitive homogeneity among school buildings, an outcome that

might not disturb some, but others wculd find distressing. Buildings in both

Q-
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one-way and interactive conditions became stratified into idea-rich and idea-
poor layers in what could be interpreted as another demonstration of the
"knowledgg gap' phenomenor.

The gap refers to a frequent outcome of increased communication intensity.
As the volume of messages about a topic mounts, people who possess resources
for interpreting and using those messages gain more knowledge than people
lacking resources. People witﬁjﬁgrtial knowledge gain a great deal more than
people with no prior understanding. This describes a parallel in the world of
information for the cruel maldistribution of other social resources, including
wealth or food. As opportunities improve the rich often acquire more, and the

poor become--relatively,-at least--poorer.

What evidence have we of that consequence in Rockford? A quite simple
test will demonstrate. Consider the six kinds of information about innovation
listed in Table 3-5. A group of schools would appear unstratified if they
ranked differently in number of t;achers po;sessing each kind of information.
That is, schools would be heterogeneous if the top-ranked building for infor-
mation about new verbal skills ideas had few teachers with new thoughts about
motivational techniques. Or if a building Qhose staff had encountered new ideas
about classroom management had nothing to say about novel ways to teach
mathematics.

This heterogepeity is precisely what we find among control schools. The
average rank correlation (or concordance é&foicient) among buildings, across
the six idea clusters listed in Table 3-5, is .20. This falls far short of
being significant. Schools are unique in which kinds of ideas have reached
their staffs recently.

But the opposite, or ﬂomogeneity, prevails among both one-way and inter-

. active schools. Here average rank correlations are .52 and .45 respectively

(both highly significant; p < .001l). Increased commuaication resources have

.
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stratified the buildings along all idea dimensions. To provide a particular
case: Among experimental buildings, schools whose teachers have many new
ideas about motivation techniques also have a greéé deal to say that
ultimately gets coded '"all other products and processes.”" Such is not
' the case among control buildings where new communicaticn resources were
absent. Frequency of the two idea categories is uncorrelated, the same
pattern exhibited by all inter-relationships based on the six categories
found in Table 3-5. |

To this point lessons from our test of telecommunicatidn are relatively
uncomplicated. The first result may provoke a wide scholarly yawn, but
perhaps an appreciative glance from practicing classroom teachers. Our
telecommunication services functioned in a dispersed, localized, professional
work milieu. Many teachers were isclated from stimulating ideas, some
frustrated because college training left them with a shimmering vision of
master theories for professional attainment. 3Into this dreary scene we
injected televised programming about novel ways to teach, new conceptions
'of what is teachable.

Our clients responded by viewing (see séction below) and incorporating
ideas into their daily routines. A quick reading of findings suggests that
in-service on cable is a success.

Control schools with their heavy menu of business as usual reported
appalling levels of innovativeness. One-way buildings showed improvement.
lInteractive schools exhibited the greatest awareness of ideas painstakingly
incorporated into videotape and sound. Computer-aids to audience involvement
may be worthwhile‘

A penalty was paid in homogeneity of inuancvvation. Schools that responded

- "best" to our experimental stimuli shot ahead on 211 types of ideas; laggards

showed reluctance to adopt any novelty into their work.

Q:
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New communication services stratify, not homogenize the educational
world, but that is a price to be paid.

Interactive cable is superior to comventional. But sSome observers
right judge the difference in delivery modes overshadowed by the contrast
between lack of systematic and visualized iraining and availability of at
least conventional televised service. A more searching look at our findings
will assist practical application to problems éf.staff development &snd work

productivity.

Added value of interactive experlence.

Review of findings to this point has shed circumstantial light on benefits
from terminal use. Major experimental results and subsidiary findings described
below and in Appendix D show gains in potential for classroom innovations or
suggest behavioral effects that may have been caused by interactive experience.

iAnalysis has not focused tightly enough yet on whether responding to
questions enriched viewing; exposure to programs has.been confounded in the
data. More stringent.standards must be imposed, coqfining analysis to teachers
in both experimental groups who viewed one or mcre shouws.

We start at the building-level of analysis. New aggregate scores were
calculated for mean number of teaching ideas (based on overall totals) and mean
number of programs viewed--using data for both variables from people who
reported some watching only. Non-viewers with their paucity of innovations.
were eliminated from consideration.

We sought to learn whether amount of viewing--among those who did any--is

associated with potential for improved work productivity. Viewers in the two
experimental treatments wétched the same events on screen; one group enjoyed
additional opportunities to interact. If th expoéuré—by—benefit correlation
were greater amoi:g interactive schools than found across one-way buildings, we
‘would have evidence supporting value from the more costly technology.

ERIC
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This 1is exactly what we found, as the éorrelations in Table 3-7 confirm.
Interactive buildings are innovative according to the amount of viewing that
has taken place. Volume c¢f viewing in one-way schools exerts no effects.
Frequent opportunities for interactive experience yield valuable increments
in teacher responsiveness.

The same result can be observed by anaiyzing data at the level of
individual teachers, again excluding non-viewers. Those who watched few,
some and many cable programs differed substantially in innovativeness if . they
were exposed to interactive experience, but not if viewing were confined to
conventional, more passive television.

These findings remove at least some of the shadow on experimental results
cast by memories of "Hawthorne effects'". While it was not realistic to
measure teachers' exposure to publicity that encouraged program use, it seemé
unlikely that heavy interactive viewers were more sensitive to this and other
forﬁs of atteﬁtion than light viewers. Yet they certainly displayed a more
impressive volume of experimental outcome, new ideas.

Such was not the case among one-way schools.

Social structure analysis.

Data in Table 3-7 disclose an iumediate effect of teievised in-service
and suggest the superiority of interactive delivery. A study of telecommunication
systems would be incomplete, however, without examination of social factors
that shape their use and mediate effects. We present a number of comﬁarisons
between control and experimental conditions to shed light on how social
structures sccommodate cabled in-service.

Our expectations about the impertance of social environment recognized
unusual featunres of schools as workplaces. Schools signify the value of
colleague relations in professional life by providing teachers' lounges where

S
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TABLE 3-7

CORRELATIONS BETWEEN NUMBER OF PROGRAMS VIEWED
AND NEW TEACHING IDEAS
(based on program viewers only)

One-way : " Interactive
-.05(NS) .54 (p=.02)
N= 12 14

(One-tailed probability shown.)
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staff can eat, visit or read during spare periods without classroom obligations.
These social facilities, couvled with small faculty size in most buildings,
result in teaching staffs who know a great deal more about one another than we
would expect in larger, more bureaucratic settings.

Knowing about one another should not, of course, be equated with cohesion
or with friendship. Social propinquity simply elevates the significance of-
social structure as an influential factor in work life.

We focus on twd dimensions of strﬁcture. One is norm homogeneity, or the
degree to which teachers agree on the definition of good professional perfor-

mance. Teaching norms prescribe the range of acceptable, rewarded btehavior in

the workplace. Second is the degree of communication among the staff about

work. Communicatiorn: expresses the openness of teachers to sharing classroom

experience with others.

In considering norms we reéognize that eslementary schools within the same
district possess many common features. Curriculum guidelines are drawn
district-~wide. Books are stahdardized, w;sually within a choice of two to
four approved texts. Common hiring standards, promotion criteria and compen-
sation policies are mandated by union agreement.

But building differences emerge within these coastraints. Individuals
or groups of teachers fashion their own lesson matesrials. They experiment with
novel team approaches, or solutions for reme&ial problems, or ways to pool
magérials. As years go by and building staffs remain relatively stable,
buildings may become increasingly differentiated.

Our in-service programming represents a powerful attempt to navigate around
this diff:rentiation. By developing a Client—Ceqtered Production System we

enabled accomplished teachers to cisplay their ideas to colleagues in buildings

. scattered across the Rockford system. Program participants and content were
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identified in ways that attracted a wide range of ideas about effective
teaching. We avoided authoritative suggestions from central administration.
Members of the needs acsessment group reflected diverse viewpoints, and we
followed thei; lead with blind disregard for the origins of pee? statﬁs‘that
program partigipants enjoyed.

Our heterogeneous in-service content and the voluntary conditions
surrounding its use can thrive in some social structures, but not in others.
The two variables—-norm homogeneity and communication--permit specification of
the most hospitable work cultures and those less interested in changed class-
room behavior induced by collegial models from other buildings.

We expected buildings wiih a narrow range of work norms would be unlikely
to greet our brand of in-service on cable warmly. The most straightforward
explanation contains two componeiits. Homogeneous buildings are difficult
targets to hit with new ideas. We could expect lively response whenever a
programﬁed classroom method fell within the bounds of rewarded behavior, but
indifferencg to metheds outside this agreed térritory. And homogeneous buildings
develop a culture of insularity that makes the vefy idea behind our programming
suspect. We made no seéret of how the diverse needs assessment group had
guided our hand.

We expected buildings with diverse norms, on the other hand, to reward a
range of different approaches to teaching. And we expected support for the
the concept of diversity itself in these buildings, since different models of
teachilng are so easily observable.

Communication forms our second feature of social structure. Without it
collegial supports for trying new ideas must be imagined or faatasized.
Ceimunication is the ueans by .lich the risks of »xperimenting with uncertain

. methode are minimized and t;ial experiences are shared. We expected communication

te, be positively correlated with innovativeness related to in-service on cable.

IToxt Provided by ERI
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Our measures of diversity and communica;ion draw upon an exiznsive
gathering of data within each school and are indexed in novel ways. Findings
concerning these two independent variables are interesting in themselves.
Teachers were presented separate lists of staff members who wofked in their
building and asked for two kinds of responses.

(Please indicate) people at your school who have especially good ideas
about teaching;

(Please indicate) persons you discuss teaching ideas with at least once
a week.

Norm diversity about good teaching performance was indexed in each
building by calculating the concordance coefficient, or average rank correlation,
among nominations made by all staff members interviewed. Figure 3-2 contains
a histogram of these concordances for the 41 schools in the experimental design,
divided into seven categories (with interval widths of approximately .13).
Both the magnitude of norm agreement across buildings and the shipe of the
distribution convey useful information about school as workplaces.

Most buildings (the lower three categories,_or 26 schools) contain staffs
whose iﬂterco;relation is less than .35. The level of statistical significance
' !
varies for buildings, of course, depending on the numbef of teachers interviewed.
But this threshold of agreement about colleagues with good teaching ideas
explains only a small amount of the va?iance in these judgments and suggests
considerable difference of opinion,tallowing a variety of role models.

The shape of distribution on norm agreement is skewed; smaller numbetrs of
builldings are found in progressively higher categories of concordance coefficients,
indicating that monolithic work environments are.the exception rather than the

rule. Just six buildings show levels of agreement producing intercorrelations

of near .50 or greater.
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Communication in the 41 buildings is equally skewed, and in the direction
of high values. Nominations of talking partners were percentaged over a total
number for each building reflecting the largest number of mentions possible,
given faculty size. The histcgram in Figure 3-3 shows a third or fewer
talking links being used in most buildings. Only nine schools had staffs
whose.reports of talking about work absorbed nearly one-half or more of the
interaction dyéds possible.

A primitive picture of elementary schools as workplaces emerges from
these data. Despite facilities for socializing, a lack of hierarchical
structure, and small staffs, teachers differ widely in their definition of good
performance; and they talk about work selectively with only a few colleagues.
On grounds of norm heterogeneity experimental schools might be ripe for fin-
service on cable. But receptivity resulting from collegial social interaction
seemed more remote.

Findings that bear on norm diQersity and communication use rank-order
correlations, separately by experimental treatment since we found skewed
distributions for independent Qariables. The dependent variable is number of
teaching ideas followiﬁg our period of service delivery in experimentallbuildings,
and Table 3-8 shows the results.

Social structure has no relationship with innovativeness in control schools
whiere the work environment has not been disturbed with augmented communication
services. Lack of correlaﬁion-cannot be blamea on restricted variability;
structural factors and number of ideas show variances as large as those found
in experimental buildings.

By contrast, norm di@ersity and communication show remarkably consistent

and predicted correlations with number of ideas in both sets of experimental

. schools. Examination of ranks reveals that the relationships are produced
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TABLE 3-8

RANK CORRELATIONS BETWEEN SOCIAL STRUCTURE K
AND NUMBER OF TEACHING IDEAS

Social structure: " Control One-way Interactive
Norm diversity .05 (NS) .51 (p=.05) .53 (p=.02)
Communication ;29 (NS) .54 (p=.05) .58n(p=.01)

N= 15 12 14

(One-tailed probabilities shown.)
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across the full range of each 'ndependent variable. As diversity of opinion
about teaching role models increases, so does innovativeness. Communication
among colleagues and number of ideas are similarly and positively linked.*
Thefmagnitude of differences can be illustrated by reference to both
types of experimental buildings and comparison between the lower half. of schools
in terms of colleague interaction with the upper half. We found an average
of .82 ideas in schools with the least social interaction. hardly greater
than control buildings with no in—se:vice on cable. This contrasts with an
average of 1.40 ideas in high-talk experimental schools, or a level of innovative-
ness that is 70 per cent greater. |
A similar gap is associated with norm diversity. These aspects of
soéial structure have practical as well as theorétical implications for the

spread of new teaching ideas by telecommunication.

*The field experimental manipulations affected neither norm diversity nor
communication. This possibility was tested by comparing data from teachers
interviewed with these questions before the experimental period with those
interviewed afterwards--as part of the Solomon Design contolling for survey
effects. A

Social structure within buildings correlaces vith a number of satis-
factions teachers derive from their work. One is naturally curious whether
structure or these satisfactions predicts react.sn to our television pro-
gramming.  This is a large topic that can be addressed only in part here.

We constructed a measure of staff morale by combining responses to two
items in the interview--whether teachers would choose the same career, if
given another chance, and how intensely satisfied they were with the job
they presently had. Schools ranged widely in the proportion of their
staffs expressing high morale using these two measires.

Potential for innovativeness correlates positively with morale in inter-
active schools, but not in control or one-way buildings. The correlation
among interactives, however, is not as great as those observed for the
structural variables. This leads us, tentatively at least, to place heavier
emphasis on direct reflections of the social context to work than on more
individualized expressions of work satisfaction.

Parenthetically, schools in the three treatment groups scored alike in
average staff morale (measured at Wave 1), another clue that our matching of
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The equivélence of correlations between one-way and interactive buildings
suggests deliyery mode contains few implications for how structure accommodates
the infusion of new ideas. Differences between treatments were observzid in
how iadividuals or groups viewed programs (see Social Context of Viewing, p. III-36)
butlthese differences apparently failed to affect relationships hetween
structure and program outcomes.

..A final néE;"Epncerns the two dimensions of structure. 7They represent
empirically as well as conceptually separate ways to view work environments.
They intercorrelate only modestly across the 26 experimental buildings where
their influence on innovativeness can be seen. This should not surprise us.

In some monolithic buildings, judgéd by norm diversity, teachers may talk
about work widely, reinforcing tﬁeir mutual agreement about the best way to
teach. Staffs in other homogeneous buildings may have fallen silent years
ago, lacking anything interesting or challenging to talk about. Some diverse
buiidings may‘contain several norm cliques with intense social exchange within
each, while the work schedgles in other diverse buildings stand in the way of
extensive interaction.

Cluster analyses of norm patterns in the 41 schools disclose great variety.
The same overall degreecﬁfhorm diversity can be produced by & single clique
surrounded by many deviants, or by several competing cliques. The importance

of shape in norm diversity awaits further avalysis as a predictor of responsive-

ness to the communication of new ideas a” :ut work.*

*In addition to engaging a school's social structure, introduction of new
communication resources presents challenges to teacher-principal relatioms.
We studied subtle changes wrought by experiment»l treatments and present a
portion of findings in Appendix D.
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Presenting the grist of innovatiun, by eitlier communication technology,
encounters social structure in che workplace. Results demonstrate that the
liveliness of collegial exchange and the presence of different norms for good
performance lie dormant in unperturbed tuildings. They fail to correlate
with innovativeness éxcept where the stimulus level of new ideas is elevated
by vur experimental treatments.

We cannot determine the importance of structure for other communication‘
ventures. Those outcomes might rest on choice of‘communication technologies
and the delivery of content that differs from ours in potential for challenging
noims in school buildings. We suspect social structure to be a conditional,
and not a universal factor affecting the impact of communication on the

potential for worker productivity.

Viewing frequency.

We skipped over imporiant details about project effgcts in order to
relate main experimental findings. One missing aspect concerns program
porularity and the structure of viewing behavior. We have noted the high
degree of building clustering in watching, reflected by an intraclass corre-~
lation of .68 (see p. III-10). We learned more about program popularity
that might assist other efforts to apply telecommunication in professional

work settings.

Programs were more popular in interactive than one-way schools; 77 per
cent of teachers viewed :ut least one show where they could participate in .
question-and—answer responding, compared to 62 per éent under conventional
viewing conditions (difrerence by Chi-square basgd;on individual teachers'

bahavior is significant at the .002 level).

10y
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The dynamics of viewing across time also differed as Figure 3-4 shows.
It ploés percentages of viewing teachers separately for interactive and one-—
way schools--starting with Metrics 1, the first program aired in October, and

.ending with the final program of the year about the use of language experience
techniques.* The Figure-helbs draw attention to several ingredients of
program popularity.

With exceptions that will be noted, the typical show attracted four out
of ten teachers as voluntary viewers in interactive schools, compared to three
to four out of ten in one-way buildings. Differences for most individual

—___—w;ﬁﬁws are small despite the experimental gap in total evidence already cited.
The first pronounced dip in viewing occurred with program four, the shcw about
startiné.Science Fair projects. This was a hastily produced effort and showéd
lack of careful scripting and attention to in-service goals by its uncertain
use of on-camera talent and awkward editipg:vxwp;d of its unappealing quality
may have spread within schools, depressing the amount of viewing (we will have
more to say about the effects of this one show later). It was seen in both

one-way and interactive buildings just after the Christmas break; this timing

as classes resumed msay also be responsible for low viewing.+

* Program viewing was measured during the second interview by a combination
of unaided and aided recall methods. Three of the shows had been aired five
to six months earlier and might have been difficult to distinguish without
the use of both measurement techniques.

Teachers were first asked a free-recall question about viewing "in-service
programs on television" shown during the school year, and then were presented
with a list. The two kinds of responses were highly correlated, although the
major share of data describing viewing was provided by the free-recall question.

+Some of the depressed viewing in interactive schools may have resulted from
the equipment malfunction described on p. I-3, which occurred during delivery
of Science Fair.
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Watching in-service rebounded to customary levels later in January with
the onset of programs about language arts topics, the first dealing with the
use of creative dramatics in the classroom. Viewing levels continued steady
in both types of schools through the next program about creative writing
projects. At that point interactive and one-way teachers digressed. In one-
way schools viewing fell off sharply; interest remained at the customary
level for another program in interactive schools, and then declined as the
final show was aired in the crowded and hectic end-of-year period.*

The percentages showing program populaiity fail to confirm our initial
fears that interactive service would demonstrate a novelty effect, quickly
dissipated over time. Instead of a wide advantage in interactive over one-
‘way audience size at the start and a narrowing thereafter, viewing trends in
Figure 3-4 are largely parallel.

Some decay occurs in both interactive and one-way program viewing across
time. We.are inciined to attribute this to the appeal each program had and to
competition for time from other school obligations, rather than to a generalum
fatigue. Note that viewership of the sixth show is only nine points less than
the first program among interactive teachers aﬁd just three points less in
one-way buildings.

This examination of gross audience size points to treatment differences.
But a closer look at the data is required to detect patterns of vieﬁing behavior,

and in this respect teachers in the two types of schools were similar.

-———————%In -a quickly executed telephcne survey in early January 1978, which included
teachers from control, one-way, and interactive schools (N=150), we asked
respondents about their feelings regarding the programming and other issues.
We were also interested in the rank ordering of interest in topics of the

four upcoming language arts shows. Had we known the preferences of this small
sample early enough to schedule the programs accordingly we would bhave led off
the new series with the most popular topic, creative writing, rather than the
less interesting subject, creative dramatics. In any case, it is no great
surprise that viewing of the last program, Language Experience, is quite low.
Not only did it come at a busy time, but its subject area also rated poorly

in popularity.

1 .
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Correlations were examined in viewing, program by program, using factor
analysis to discern clusters of shows that may have attracted a common
audience.* The statistical procedures did not presume any set number of
program types, nor that any program types that might be discovered woﬁld
be independent of one another.

In both one-way and interactive schools we find coﬁ;;;able viewing
patterns, suggesting that different modes of delivery do not influence how
program content is perceived. Two factors emerge in both sets of schools.
The three metric programs appear as strong ingredients of one factor, and
the four language arts shows load heavily on the second. The show about
Science Fair projects is a unique case, but it belongs more to the language
group than the math cluster--perhaps because it was intended.to encourage
non-quantitative teachers to get their students involved with easily super-
vised scientific activities.

Although factor clusters are found to be related to program content,
numerical size of loadings (not shown here) should be kept in perspective.
In both types of schools the factors corralated highly (around .60), which
confirms that many teachers watched in-service programs that varied considerably
iﬁ their formal content or avoided in-service regardless of content shown.

These results concerning program viewing bear on the use of telecommuni-
cation. Production decisions in our project took careful note of clients'

wishes. Program tapics were identified by a thorough and representative

consul;ing process. Judgments aBout other program ingredients flowed from
the advy e we received. That we observe fluctuations in program popularity
and di 1nct, content-related factors in viewing preferences confirms the
advis .0ility of taking account of teachers' expressed information needs

about in-service.

*Correlation coefficients are Tau-Bs. The factor analytic procedure used a
principal components solution and oblique rotation by Promax. The eigen
values obtained and variances explained are alike in one-way and interactive

O onditions. o
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ﬁut in the final analysis, fluctuations and clﬁstering seem modest
compared to evidence suggesting uniformities of interest in in-service on
cable. The large correlation between content factors has already beex
gited. More particular instances of uniformity can be found in individual
viewing correlgtions. The popularity of Metrics 3, for example, correlates
about as highly with the show on creative writing as either proéram
correlates with its content mates. Other cross-—content viewing correlations
" are uniformly large.

In short, our use of telecommunication for in-service tended to‘graw
a single audience, supplemented by smaller, additional audiences attracted
to particular program themes. Figure 3-5 presents cumulative diétributions
of program viewing--showing that the typical teacher watched two shows. More
than one out of five interactive teachers watched all or nearly all of the
eight programs; the number of "fans" of in-service on cable was less than
half that level in one-way schools.

Repeat viewing of programs was not uncommon, an outc&me we had hoped to
encourage by our scheduling folicy. One out of four viewing teachers reported
he or she had watched some of the shows more than once, an event that
happened with equal frequency in one-way and interactive buildings. This is
reasgsuring since we had feéred that one-way teachers with their program
presentations clustered after school might be blocked from multiple exposure,
compared to interactive buildings where programs could be wviewed throughout the
day. No»single program was especially favored by multiple viewing. |

To summarize, interactive cable garners a larger and more intensive
audience than conventional, one-way delivery. But program preferences in the

two conditions assume a common shape. By and large teachers view or avoid

- in-service as a general product; differences in content are fine-tuning by

comparison. e e
Q
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Social context of viewing.

One benefit of interactive delivery we envisicned for improving pro-
fessional work productivity is privécy. Continuous program delivery through-
out the day linked with an individualized response device, all available in a
designated room, shoul& disarm fears among some teachers that participating
in in—;ervice can be threatening.* These threats arise from potential—-if
covert——surveillance by thé principallénd risks of self-disclosure to
colleagues.

We questioned teachers about-their attendance at conventional in-service
staff meétings,.and their replies sustained our bélief in the advantages of -
interactive response to television. Few teachers reported they had anything
to say during typical staff in-service meetings, even though these gathefings
include from-eigh; to around 25 persons. We attached some importance, there-
fore, to studying the viewing situation during cable delivery in one—way_and
interactive buildings.

Characteristics of this situation would arise naturally, we felt, since
viewing was clearly voluntary. We went to some lengths in both treatments
to discourage principals from making our service an obligation or part of
required activities.

To our surprise-—and despite the strain of incompatible work schedules—-
a large number of viewers reported they usually watched in-service with at
least one other person; Sixty-three per cent claimeé group viewing as typical;
26 per cent said they usually viewed alone, and the remainder said solo and

group viewing occurred about equally.

*Program schedules differed in one-way and interactive schools, but without
consequence for access to programming. Although interactive presentation
continued throughout the day, whereas one-way delivery was confined to before
and after school, close monitoring of logging in by interactive teachers dis-
closed that almost all their viewing occurred before and after classes each day.
Viewing was light on Fridays, compared to other week days.
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We were surprised again to find no differences in social context between

one-way and interactive schools. Using a terminal might seem awkward with

more than one person in the room. But our field staff observed this was
commonplace.

. Two additional questions shed direct light on social correlates of
viewing. Following that we will examine social perceptions among teachers
more closely. We asked whether anyone had "encouragéd ;;ﬁ" to wat.ch in-service
on cable. Half of the teachers, including non-viewers, attributed suggestions
to their building principals and another quarter mentioned our project aid, a
frequent visitor to all schools. There were no differences by experimental
treatment.

It is important to observe that these pressures, where exerted, seem not
to have affected teachers. While buildings varied widely in the number of
stéff who reported théir principals had urged them to view, there is no
correlation between thiese encouragements and viewing, nor with number of new
teaching ideas.

Effects achie?ed by in-service on cable do not rest on the most obvious
authoritative sanctions-~at least in the voluntary atmosphere we sought to
create.

But there was a difference in frequency of colleague encouragement, more
of this occurring in interactive schools. This 1is consistent with data
gathered f. -m the majority of teachers usually viewing with others, whom we
quizzed about the origins of their groups. We wanted to know if people got
together as a planned staff meeting (under the principal's authoritative
guidance), if viewing groups of two or more were personally arranged, or if
people came together some other way, typically by accident. Group origins

. differed, as Table 3-9 makes clear.

L1y



TABLE 3-9

GROUP ORIGINS OF SOCIAL VIEWING CONTEXTS

Among Group Viewers Only

Usual origins

of group: One-way Interactive
Staff meeting 27% 14%
Personally arranged 30 73
Other way 43 13
100%- 1-00%

(Chifsquare='28.7; p< .001.)
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Interactive group viewers took the initiative in setting up the circum—
stances of their watching in-service on cable. Observational reports disclose
that social viewing was comforting, reducing apprehensions about keying
responses to program material, and that the presence of others turned inter-—
active viewing into an entertaining experience. Teachers chatted about the
"best" answer to givé during the shows and traded reactions to programmed feed-
back ;fterward. Group responding in interactive schools reduced the validity
of opinion feédback, of course, although gratifications provided by feedback
may not have been weakened. Unfortunately we have no data on this point. By
contrast, at one-way schools the bulk of viewing in groups occufred as part

of staff meetings (despite our ﬁishes ofherwise) or happened by chance.

Perceptions of others' viewing.

Viewing in-service acquired different degrees of social visibility in the
two experimental treatments, affirwing the greater collegial involvement in
interactive schools scheduling group meetings and encouraging others to
watch. We asked teachers how many of the programs they thought others in their
building had watcﬁed, and assigned a score to each school represencing the
proportion who felt colleagues had viewed fmost" or "some'" of the shows, on
average.

Perceived viewing was greater in interactive schools than one-way
buildings (p = .07, one-tailed). But moré to the point, percaption izatches
reality more closely in interactive schools than in the one-way condition.

The correlation between perceived and actual viewing levels equals .56
(p = .05) where standard television was shown. The relationship is greater—-

.82 (p = .001)--in the interactive zonditiom.
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More penetrating analysis assures us that the dissemination of new class-
room idess did not depend directly on perceptions of others' viewing; number
gf ideas correlates with viewing of programs, not with awareness of viewi;g
by colleagues.

These results weaken, even negate the presumptuous importance vwe placed
on privacy in using cabled in-service. Teachers want to use this material in
a social setting. More critically, they plan social viewing where interactive
service is available and recommend programs to others.

Use of cabled in-service becomes shared experiencé to a greater degree in
interactive buildings. While this sharing has no diréct effect on innovativeness,
it is certainly an advantage, increasing viewership énd incorporating cable as
part of peer group life to a degree not attained with conventional tel :‘vision.
Whether this advantage associated with the newer technology would persist
beyond its introductory, or novelty phase cannot be determined in the present

study.

Offers of supplementary teaching aids.

Mass media are sometimes thought to be impersonal jastruments whose content
is manipulated by distant and unknown people. Our project took pains to disarm
these sentiments by developing an audience-centered philosophy guiding production
of programs and, importantly, by offering a personalized, interactive delivery
to one set of experimental schools. We were sensitive, though, to how
rudimentary our interactiveialgorithm was and to possibilities we might fail to
construct in-service units that teachers could apply to their work.

The needs assessment committee was also keenly aware of the formality of
television, compared to in-person staff development, as a means of conveying

innovations in vivid and applicable ways. They and we worried over a potential
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lack of conmective tissue binding what was seen on cable to the daily problems
teachers face. How might our audience, we asked, be assisted in executing the
ideas we presgnted on screen? Were there supplementary resources we could
proviﬁe that would sustain this connective procecs?

The advisory panel came up with a recommendss solution. For each Prosram
we should assemble materials—-—teaching aids, worinaoks a supplemeatary text,
or other items pertinent to content and goals---that would ease teachers:
through the steps of apgiying in-service. Materials should lend themselves to
individualized use, in keeping with the spi;iﬁ of our client-centered approact.
But they should reduce the uncertainty or difficulty surrounding use of pro-
grammed ideas in meeting c¢lassroom demands.

We placed another requirement on supplementary materials. They should be
inexpensive, obtained where possible from sources within the Rockford schools.
The committee agreed. |

With their counsel and advice frowm program participants we assembled kits
for each show. Each program's host concluded the unit by describing our offer
and reminding viewers how they could obtain it. A collectioﬁ of metric
measurement tools emabled viewers of the first programs to practice what they
observe& other teachers learning; the program's host drew attention to the
benefits of imitative learning as she worked with four elementary teachers
mastering the metric system in our televised presentation. |

The offer in Metric 3 contaiﬁed games and worksheets shown in the program,
plus a vafiety of other aids that had been assembled by a Rockford teachers'
summer workshop the year before. For the Science Fair show we contacted a
national association of science teachers and adopted a kit they had assembled
containing motivational aids, posters and project ideas. With creative

- writing we provided project ideas and other assists that program participants

had found beneficial in their classes at several grade levels. A similar

Q
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package was produced for the listening skills show. A popular paperback book
dealing with creative dramatics in different curricular settings was purchased
for that program. And for our final show on language experience we borrowed a
highly touted workbook of application exercise: that two enterprising Rockford
teachers had developed the year before in hopes of interesting a commercial
publisher.

Thus, free materials offered at the conclusion of each program varied
widely in content and form. Each set was judged appealing by teachers shown._
in the program, who expected viewers to be especizlly grateful for the supplement
since the school system had lately bz2en stripped of budget for tooks, paper,
ditto masters and other common tools of classroom work. We would be overwhélmed
by the number of requests, they warned. H

Interactive cable offers particular advantages in coping with brisk
demand. We programmed the computer to allow viewers to order materials using

their terminal. Following the opportunity to enter this signal, 14 brief
displays headed by each school's name were flashed to interactive buildings

1isting the staff who had ordered materials to date. Given our advisers'
confident predictions we expected displays to provide bandwagon support for
our offers--and indirectly to encourage application of programmed ideas in
classrooms,

Teachers in one-way buildings were forced to use more conventional
means to order materials. Their cable program host alerted viewers to
sfamped, addressed post cards we had left in the school office. 1In both
interactive and one-way conditions, our project assistant responded to orders
by hand delivering packages within a day or two of observing a signaled
request on cable or receiving the postcard through the mail.

The materials offer provides quite a different kind of outcome that

might be affected by technologies of program delivery. We recognized that
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these supplements elaborated the experimental stimuli, adding to the already
coﬁplex set of ingredients to which any telecommunication effects might be
attributed. But teachers' ordering would give us an immediate, behavioral
indicator of each program's usefulness. And, we thought, the offers yielded
opportunities to gauge the validity of questionnaire data. We would ask
teachers in interviews whether they had requested our materials, but also
maintain independent records for cross—checking.

Two surprises foiled the validity check. Many of the teachers requesting
kits passed them on to colleagues. Or one member of a viewing group, in
either type of school, would take responsibility for Brdering the materials;
in interactive schools this was.the individual who had logged onto the system
for viewing. When our project assistant appeared, yackages in hand, she was
often greeted with additional requests.

In one—wéy schools postcards were used by some teachers who had not
watched the program. There was no graceful way to impose a viewing test before
'distributing supplements. Nor could our questionnaire distinguish feports of
receiving materials from reports of requesting them. The results we ncw
analyze are based on interview responses.

"Results are presented in Figure 3-6, showing percentages of teachers
obtaining materials associated with each program. The first two shows,
Metrics 1 and 2, have been combined since the same kit of teaching items (a
place-value chart, liter cube, weights, etc.) was used fér both.

Rate-of response is remafkably consistent across programs, despite their
diversity in content and wide difference* in type of teaching tools made
available. This lack of variance contrasts with considerable variability in
program viewing noted in Figure 3-4. And response to our offers is meager;

. about one teacher out of six came in contact with each set of supplements.
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Consistency in requesting materials is confirmed by intercorrelations
across the seven offers. Coefficients are uniformly large and yield only a
single factor (by principal components method) with an eigen value greater
than 1.0. A small band of materials - conscious teachers sought as many of
the items as they could, which permits summing all uses into a single
measure for further study.

We found average response to the offers equal in the two experimental
conditions. There is no reason to infer that differences in communication
technology encouraged or inhibited getting packets of materials.

This null finding is equivocal in several respects. Our comparison of
convéntional and interactive cable-;onfounds several of their features—-
viewing experience, self-disclosure in ordering materials and other ingredients.
We have confessed inability to distinguish between teachers who ordered
materials from those to whom they were passed. But we sghould take another step
beyond the finding to settle a nagging possibility concerning main experimental
effects indexed in the number of new ideas stimulated by in-service on cable.

It is conceivable that new teaching ideas were diffused mostly by the
printed classroom aids, which were produced at a fraction of the cost of
developing the interactive cable system! Were this the case, all that could
be claimed for telecommunication in the present experiment is that it performed
an interesting (if unusual) service, drawing teschers' attention to some book-
lets, graphic aids, work sheets and other handy tools for helping children learﬁ.

| Experimental evidence about the effects of cable appears to be immune
from this possibility of contamination, hgwever. In fact, main experimental
results are even more robust in light of the relationship between average number
of requests abtained in each school and mean teaching ideas. For this test we
. have used the most exacting measure of new ideas and methods--the three conteﬁt

areas most clearly emphasized in program content and reinforced by free materials

J;Bjk;ee P- I;I—lQ). _Z:);:
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Schools with teachers who sent for many of our materials actually have
lower means for number of ideas than schools where teachers ignored our
offers. The overall correlation in experimental schools (26 buildings) is
-.26.

Close inspection of the scatter plot reveals one building of the 26
that departs markedly from the generally negative relationship. --With this
single outlying school removed, the negative correlation between obtaining
free materials and having teaching ideas attains statistical significance
(by two-tailed teét); the coefficient equals -.44, p. < .05.

This remarkable and unexpected result deserves elaboration in light of
the earlier data about response to the free offers. Recall that the materials
teachers might receive werz described--for the most--as items other teachers
in Rockford had crafted. They grew out of colleagues' experiences in the
classroom and were, in this sense, "user certified," much like the content
preserted on televisiona

All our observations and testimony by informants agreed that elementary
téachers were starved for the aids we offered: Metric kits, a widely acclaimed
book about creative dramatics, games and motivating activities in language
arts, work éaéetshand ditto masters in listening skills, a locally written
plan of action for using the language experience approach, and others.

The popularity of this fich assembl& of offerings seems staggeringly modest.
In six of 26 experimental buildings not a single teacher responded to any of
the offers. Overail; only 38 per cent of teachers obtained even one set of
materials; Figure 3-6 shows the low responsé'rate for each of the opportunities.

The negative relationship with number of ideas suggests at least three
explanations. To the degree in-service on cable succeeded in conveying new

. ideas, it may have freed teachers from a need for the supplementary items we
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thought they would find helpful. Perhaps the low numBer of requests should be
read as an unanticipated achievement rendered by in-service on cable.

Or, teachers may simply possess a finite caﬁ;city to process information
about their work and how to do it differently. Once they have consumed a
body of information from whatever source (cable television in our experiment),
their appetite for more wanes. In this view, if we had started by distributing
free printed materials, we might have suppressed inclinations to view in-service
on cable later.

Or, the.kind of workbooks we offered may serve as crutches for teachers
who generally lack ideas, whereas innovative teachers prefer to invent their
own aids.

We should read the results bearing on free materials as mixed. At best,
the distribution was immune to experimental increase ffom interactive tele-
communication. Use of the ﬁaterials may actually constitute a counter-effect.
In any event, the spread of innovafive ideas from in-service can be attributed
clearly to cable program content, and not the supplementary offer.

In summary, the offers' lack of appeal simplifies future applications of
interactive telecommunication. It is hard to argue from thése results that
telecommunication service; for professional groups like teachers depend for
their benefits on generating an additional information system using conventional
print.

Perhaps flashier and more costly supplementér& information céuld be
developed and used experimentally ﬁith different effect. But to merit adoption,
distribution would need to overcome both the low response rate and negative

correlation with new ideas evident in our data.

A classroom effect from cabled in-service.

While confessing a general inability to look beyond teachers' reported

innovations, our field experiment provided one opportunity to examine class-

Q
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room impact direcgiy. The test is particularly demanding because it explores
whether any achievéments flowed from the spontaneously producéd show about
Science Fair projeéts. | T

Recall tﬁat, in our view at least, its artistic merits were negligible.
In-the.-jargon of the television trade, it was almost all "talking heads"--
teachers explaining their ideas directly to camera or throughwzhg thin artiface
of an interview conducted by a colleague. Participants were sincere and
effective teachers im their own classrooms; but they had not planned their
- remarks carefully. Some were awkward before camera. Exhibits of science
projects usgd to demonstrate the range of possible entries were crudely 1lit
and difficult to see on screen. The program lasted a brief 13 minutes.

Its failure in a producer's eyés was frankly the producer's fault. The
Michigan group wanted to attempt at least one quick response to_expressions of
in-service interests arising from cliegts during the course of our field
experiment. Our investment of time in scfipting an& program design was meager.

We also saw the show as an opportunity to let Rockford audio-visual staff
try their hand at producing in-~service programs with their own equipmeﬁt which
included one set of lights, a color camera and tripod, and a standard three-quarter
inch videotape recorder, as well as two lavalier microphones, and a microphone
mixer. Videotaping occupied only three hours one morning, using a spare room
turned into a set. The program was assembled on Michigan's'Convergence editor,
a crucial technical asset that permitted salvagihg a much more coherent
product than could have been attained with less sophisticated small-format
equipment. .

When the show aired during the busy back—tofschool weeks in early January,
it atéracted a small audience, as we related on p. III-32. But still, did it
. make a dent- in the low rate of Science Fair activity that had prompted a science

education committee to seek our help?
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The.best measure for generality of effects examines the level of science
project activity in each of the schools before entries were winnowed for
submission to the city~wide Fair. This choice of variables parallels the
difference between intramural and varsity athletics: The first téps an
interest in sports, whiie the second reflects competitiveness and infer-school
rivalries as well. The program's airing was timed to excite intra-building
activities leading to local classroom displays that parents visit, from which
entries for the city contest would be selected.

All but one of the schools (an interactive building) maintained records
of science projects constructed following our period of in-service delivery.
We found these accounts expressed in rougd numbers, rather than precisely,
which recommended a cautious application of statistical test for significance
of differences. Table 3~10 shows median number of projects in each treatment
group along with contrasts of interest. A Kruskal-Wallis analysis of variance
among all groups revealed diffefences signifiéant at the .12 level (one-
tailed); but the comparison of control schools with interactive schools (using
the Mann-Whitney U test) was significant by both statistical and subjective
standards (p = .05 one-tailed).

Teachers and students worked on twice as many science projects in inter-
active schools as in one-way buildings, and better than three times as manyA
as control schools.

These are differences one might sense_by‘strolling through school halls,
equally as well as by conducting painstaking social research. There were no
science projects at all in a third of the control buildings, a record
justifying the discouraged request for assistance we heeded. Only three
of the 25 experimental buildings lacked at least some activity; eight of the

- 13 interactive schools that maintained accounts fielded 100 or more projects.



TABLE 3-10

MEDIAN NUMBER OF SCIENCE PROJECTS

Control One-way Interactive
28 52 io00
N= 15 12 13

Control vs. interactive p=.05 (one-tailed)
Control vs. one-way p=.21 (one-tailed)
One-way vs. interactive P=.19 (one-tailed)
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It is difficult to escape éoncluding that in-service on cable helped,
especially the interactive version that drew attention to key steps that
contribute tz educationally successful projects. The lessons we can learn
include unsuspected value that can be wrought from even crude television
productions--if they touch topics of vital interest. And we should be
alerted-to pass—along benefits. Programs that gain small primary audiences
may reap additional rewards from word-of-mouth, secondary exposure to ideas.
We lack direct measurement of such a flow in science project ideas. But the
interpretation coincides with other observations we have made from data
about social structure within schools-~and with the apparent gap between
number of viewers (roughly cne-third in both types of experimentél schools)
and th large difference between one-ways and interactives in number of

projects.

Learning from in-service on cable.

Our analysis of telecommﬁﬁiééfiéﬁméffeéfgmhés centered on the shape and
content of teachers' classroom activities. Absent has been any recognition
that what professionals know--in a cognitive sense--contributes to work
effectiveness. Knowledge is a particularly vital concept in the life of
educators, since their most obvious function is to impart infdfmation to
others.*

At the start of this exéursion into data, we should be reminded that
most of our televised in-service skirted questions of increasing viewers'
information about instructional content. On the advice of the needs
committee, we concentrated on conveying different ways to present content

in the classroom. The one consciously recognized exception to this rule

*We will not digress to worry over the many processes implied by the verb‘?
“"impart."
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concerned metrics. In that area we were told viewers would need help gaining
mastery over basic terms apd connections among linear, weight, volume and
temperature measurement.

We have already related how programs were produced to satisfy this
demand; the first two metric shows were preoccupied with teaching cognitive
material, while the third turned to our more familiar theme of innovative |
and effective classroom activities. At two points in our surveys measuring
telecommunication effects we sought to capture how succeséful we had been
in reaching cognitive gecals with conventional and interactive television.

The first reading was part of a telephone interview with 150 randomly
selected teéchers dravm from all.participating schools; they were contacted
in January--the mid-point of service delivery and just following the airing
of metric shows. The interview's purposes included ; quick check on the
perceived benefits of progfamming, as far as it had gone; we asked for the

" following subjective apbraiSals:
Let's think back to the start of this school year, that
is September, 1977. I am going to read you a list. For
each item, please tell me how familiar you were with each
topic at the start of the school year.
Linear measurement and temperature in metrics

Weight and volume measurement in metrics

Classroom activities for teaching metrics and measure-—
ment

Now, let's go through the list again. This time I would
like you to tell me how familiar you feel now about each
of the topics.
A crude familiarity scale was used-—including very familiar, somewhat
and not very familiar, and we accepted "don't know'" responses. We must

recognize limitatibns in this kind of data, including the respondent's

. need to identify what is meant by "linear measurement," "weight and volume,"
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"classroom activities'" and the other terms before providing a coherent
response quickly over the telephdne. Equally serious are difficultiés
in relating the concept of familiarity to actual cognitions or under-
standings held about the topics.

But with these cautions in mind, it is instructive to look at sub-
jective gains in metric familiarity~-comparing teachers in one~way and
interactive buildings. We focus on just those teachers who reported
viewing metric programs pertinent to each dimension of subjective familiarity.
The results are simple and provocative, On the two cognitive dimensions of
measurement skills, where a team of teachers had beén televised with Rose
Chaon demonstrating the application of metric concepts, subjective gains
in ‘understanding are Quite modest. For‘both topics gain scores average
near .20 of a point ra the familiarity response scale.

0f course, row much a teacher might gain depends on how familiar he
or she felt before programming; approximately 70 per cent thought of them~
selves as ''somewhat or very familiar" with each topic before the school
year, which leaves our -analysis with a sizeébie.éfoufméﬁgAdon't have ‘auch
scale room for improvement.

When we compared one-way and interactive teachers, no differences could
be detected in improved familiarity.

The story is much different for the third proéramming area where
classroom activities were shown. This television content instructs by
visually presenting patterns of action--the modeling of children's classroom
behavior and their exchanges with teachers. This contrasts sharpiy with
cognitive information about métrics, which is largely verbal even when
encased in a visual fofmat.

The subjective gain in familiarity with activities is shown by the

following means for teachers in one-way and interactive buildings:

IToxt Provided by ERI
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one-way interactive
Mean gain score for +.15 +.44 Difference: p < .02

classroom activities
Baséd on teachers' impressions, people with interaétive service gained more
than those exposed to one-way programming.

For many reasons, some already cited, these are soft data that do not
deserve much emphasis. (We will present more substantial data about cognitive
learning shortly.) The present results are consistent, we suspect, with an
attitude that may be common among users of telecommunication for improving
work productivity. The medium's principalhstrengtﬁ is thought to be in the
display of shapes and colors and sequential motion. Relationships among
shape, color and time are the unique province of visual communication. An
especially vivid communication experience can be achieved where the sound
track is used to reinforce relationships involving shape, color and time,

Many people expect that using television to teach verEaily—anchored
concepts robs the medium of its pbwer, except as an attention~getting device.
Attention is not enough to insure learning. Viewers' attitudes about the
greater suitability of television for imparting visual, rather than verbal
material is suggested by our discovery of a significant aifferent between
one-way and interactive technology where primarily visual learning is taking
place, contrasted against mno differepcgs where the criterion for success is
grasp of verbal concepts.

We turn now to a more carefully constructed look at knowledge about

PPN

metrics in our project's schools. : ) R
Assessment of how well teachers understood metrics awaited the post-
delivery interviews in spring, when questioning could yield more dependable

data than a quick telephone survey. Delay in measurement was a significant

concession; decay in telecommunication effects over time could blunt com-—
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parisons between delivery modes. Also troublesome was the possibility of
intervening events that could disturb contrasts between control and
experimental schools.

We asked four factual questions using a seif-administered handout
given respondents toward the end of the spring interview. They were
asked to circle one of four answers for each of the following items:

How many milliliters are there in a liter?

The boiling pbint of water in Centigrade degrees is. . .
Metric weight or mass is measured in. . . (types of units)

A liter is equal to a cubic. . . (measurement scaleﬁ%n metrics)

Greater effort in designing a factual test would certainly have produéed
a wider-ranging measure that was more technically sound. But findings are
at least suggestive and are consistent in the main with other differences
we have oBéef&é&“é&ﬁﬁégg;gréﬁnQentional and interaEEiﬁe cable. Analytic
details about the four itemé pfovide a transition to presentation of
central findings.

Building averages inm correct responses to the items immediately disclosed
sharp differences in level of difficulty. In the averagé school-~control or
experimental--61 per cent of teachers got the first item right (1,000 milli-
liters), 65 per cent knew the second (100 degrees), 84 per cent knew the third
(grams), and a slender 27 per cent had learmed that "a liter is equal to a
cubic decimeter.”

Intercorrelations among i;ems showed a large coefficient between
questions two and three (r = .55, based on building-level data), one that
is greater than other relationships (items one and four correlated at .37,
for example). On reflection we were struck with how much more familiar

. people might be with the centigrade scale and with weight measurement, as an
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outgrowth of listening to weather forecasts and grocery shopping. Volume
measurement, on the other hand, is relatively novel; certainly our teachers
found the questions more difficult to answer.

Accordingly, we designed a more rigorous assessment of telecommunication
effects than originally planned. We wondered if knowledge about metrics
that was least common among teachers would show experimental treatment
differences. Looking at responses to items one and four, treatmént
differences show a large and statistically significant gap between building
averages in one-way and interactive schools (p = .03). Perversely, however,
control schools are in the middle--more knowledgeable than one-way buildings
but less than interactives.

To sharpen the anal&sis further, we used regression analysis to obtain

residual knowledge on the difficult items, controlling for metric knowledge

measuréd by the easier questions about familiar topics. Table 3-11 shows
results. |

Teachers in interactive buildings have dramatically higher levels of
metric knowledge than.their counterparts in one-way schools. And inter-
actives are better than coﬁtfols. The one cloud over these fiqdings is
obvious; control schools sco;ed in the middle, as the less rigorous com-
parison reported above showed.

In the absence of clarifying data, one could blame a vari«cy of factors
for this c¢onfusion. Perhaps the treatment groups were not equal in metric
knowledge at the start of the experiment; we have no way of knowing now.
Or, increased conventional in-service in control schools during the year
(see pp. I1I-13 for more details about these activities) may have
stimulated metric knowledge, even though sessions did not deal with metrics

directly.




TABLE 3-11

MEAN RESIDUALS FOR METRIC KNOWLEDGE BASED ON DIFFICULT QUESTIONS
BY EXPERIMENTAL TREATMENT (VALUES ARE STANDARD SCORES)

Control One-way " Interactive
-006 -050 049
N= 14 12 13

Control vs. one-way: Result opposite than predicted
Control vs. interactive: p = .02 (one-tailed)
One-way vs. interactive: p = .0001 (one=tailed)

Note: One control school and another interactive
building have been eliminated following an outlyer
analysis identifying cases (schools) more than two
standard deviations from the mean for all buildings.
Each eliminated case had abnormally low rates for
interview completion. '
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A tempting post~hoc interpretation would imagine that control schools
are near zero for the best of technical and substantive reasons; that one-
way buildings show depressed levels of knowledge because one-~way television
is a confusing way to present verbal information; and that interactive
delivery overcame the 1imitations_of standard television by reinforcing
- the learning of new material.* Unfortunately, we lack appropriate data for
confirming or challenging this reconstruétion.

It may not be quite such a strain to reconcile hard results about what
teachers kn&w with soft data about subjective estimates of learning. The °
easy difference is ﬁo be found in the contrast between attitudes and
behavior. A more relevant point can be drawn by suggesting that visible
telecommunication effects need to be passed through an analytic prism more
refractive than descriptions of impact upon self. These descriptions are
valuable for what they say about teachers' willingness to use television for
different purposes, or about the perceived suitability of audio-visual
signals to convey information. But they do not disclose the potential of

new telecommunication media.

*Corollary to this, lower values in one-way schools may have resulted from
rapid decay of imparted information where response reinforcement was absent,
compared to the interactive treatment where overt responses were invited.
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Throughout, staff conducting this experimen:i have been conscious
of a distressing feature common to most demonstration projects. Regardless
of their attainments, prbcesses set in motion rarély continue past the
period of initial funding. This is eSpeci;iifhgr;énsfufield experiments

structured like curs: A distant University collaborating with previously

unknown people, introducing hﬁ'ﬁtterly novel institutional activity.
Ann Arbor and Rockford are 315 miles apart in non-contiguous states. No
institutional ties bind The University of Michigan and either of ;ur
participating organizations on site, Rockford Schools or the cable fran-
chise operator. A commitment to produce and distribute indigenous tele-
vision programming for professional devéloPment lies well outside cus-
tomary functions undertaken by the school system's central administration.
Our project was not budgeted to maintain a local project coordinator;
all activities were accomplished through travel and short visits squeezed

into normal ‘academic schedules sustained by the principal investigator and

his faculty and graduate student colleagues.* Telephone contacts kept ...

communication al%ye at vital points, but this link was sometimes only
marginally useful. The workday schedules of public school teachers and
administrators differ vastly from those of academics, a barrier complif
cated by separation in time zcne. Goodwill and enthusiasm for the pro-
ject at both locatiéns helped bridge, but ¢ uld not elimate these struc-—

tural difficuities.

*Travel requires a half-hour airport commute, one hour plane ride, 30-45
minutes to arrange a rental car, and another 75 minute drive to reach
Rockford. Project staff often arrived at their destination after 10 p-m.,
having departed following classes in Ann Arbor, to down a franchise
hamburger (restaurants close their kitchens around 8) before retiring.

L.y
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We searched for ways to improve the experiment's chances for continuation--
if it should improve prospects for classroom innovation. Some of these have
already been touched upon. Processes of needs assessment were kept
simple, if comprehensive. Our questionnaire and resulting committee
_.structure can easily and inexpensively be duplicated, with ome proviso. . .. .
That refers to the political implications for authority that convening a
panel like ours represents. The group worked well for us, but we were
outsiders and transients. Can such a committee--elected, in effect through
a process of data collection--be accepted by school administrators? Would
a central authority create the ﬁanel as we did, promising to heed its
recommendations and allocate Substgntial sums of money and staff time in
response? These are questions various eduéationél bureaucracies might
answer differently.

Other parts of our Client-Centered Production System pose thorny
challenges to conventional management routines. .The identification of
peer-nominated program participants can lead to mavericgs as well as teachers
who enjoy administrators' blessings. We commenced our work with the
advantage of ignofance about clique structure in the schools. Of course,
ties of friendship and collegial regard dharaéterize all organizations,
and we were quick to sense fheir dimensions in Rockf&rd. We feigned a
lack of awareness as long as possible, enabling us to select some program
participants who might not have survived a politically sensitive pro-
cess.

We think we understand who the insiders and outsiders were. We are
frankly undecided about whether inclusion of some of them was crucial
to project successes just reported or influenced outcomes adversely. We
stroﬂéiy suspect that decisions about program structure and participants

~l{f{
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wgrémeased by our opportunity to use a half-dozen elementary teachers
who in more affluent times had served as classroom consultants. With
the encouragement of the Assistant Superintendent for Elementary ﬁducation,
consultants had visited widely in the system--responding to teachers'

requests for help with particular problem§, conducting workshops, and

instilling morale. Some contributed behind the scenes, and others served
'as'program hosts or key participants. But their individual or collective
impact on our project has not been measured systematically.

'All we can say with confidence is that we found almost all program
collaborators enjoyable, and some exhilarating to work with. But again,
we were outsiders; the two staffs--~the school system's and Michigan's--
joined briefly without memories of earlier encounters or expectations
about future relationships.

Prospects for continuation were kept firmly in mind when making deci-
sions that affected direct expenses. Small format videotape. technology
was used, in part, because it was becoming more widespread. Portable.tele-‘
vision cameras with highlquality and convenient tape editing equipment were
cbming on the market as production began, adding flexibility and economy
previously unknown. We expected that audio-visual staff, already familiar with
earlier generations of equipment for remote production, could easily master
the newer opportunities, if given minimum budgetary support. More about
that later.

Costs of promoting one-way and interactive programs were kept iow.

We employed a local project representative during the period of service
delivery for assignments already described. Her contributions were
essential to smooth functioning and tv interest in programming among
schools in both experimental treatments. All these ingredients of pro-

motion can easily be duplicated.
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Our greatest mechanical worries about continuation centered on program
production, including decisions about content and scripting. Could we
implant our client-centered approach? And could human skills be established
sufficient to translate an agenda of information about classroom inno-—

vations into effective video and audio signals?

The teachers' production workshoep.

- The first stab at developing local resources for programming led
td;;he show about Science Fairs. At the time we were disappointed by the
product, but less by processes that produced it. The audio-visual staff

in central administration pitched in to light sets, arrange audio, plan
shots, man the camera and execute other technical_chores. They were
supervised by Michigan's director of television services, who had directed
the primary in-service programs then being aired.

Earliér the Michigén team's producer had me? with the schools’ séience
education committee, solicited their advige about program emphases, and con-
ferred with a principal and former science teacher about on-camera talent.
The chief of ahdiﬁ-visual services recommended another participant.

In our haste we failed to bring all participaﬁts together with the
director for a final session to plan content before shooting was scheduled..
While this omission damaged pfogram structure and content—-fatally, we
thought at the time-—éxperience gained planning Science Fair gave confi-
dence ghat local people could learn to produce in-service programming.

We began to arrange a workshop.

Eighteen teachers and audio-visual staff took part under guidance

from Michigan Television Center staff. Most of the teachers had participated

in-our major productions; a few others were added because they had come

to our attention as interested and knowledgeable.
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They began by selecting a content area they judged of interest to
colleagues, based on their own contacts and discussions by our earlier
needs group. It was spelling; a new package of curricular materials had
just been purchased for the elementary schools, and the program could
facilitate their use.

Next, ﬁhe workshop identified potential participants and met with
them to exchange ideas about content. As the stack of program ideas
mounted, the workshop decided to produce three interrelated shows. One
would be aimed at primary teachers, giving them ideas for reinforcing
spelling skills. Another would be tailored for upper-grade teadhers,
four throvgh six. A third program would be pertinent to all, showing games
and other motivational techmiques to engage students' enthusiasm for
learning how to spell. Each would be 15-20 minutes long, including inter-
active segments.

Considering the values already apparent for question—aﬁd—answer
viewing, the workshop decided to produce interactively. Programs would
be watched by .groups of teachers assembled in four of the experimental
locations. Groups would briefly discuss the answer they preferred to eaéh
question, and this would be entered on terminal by a single individual.
Observation at interactive buildings in the main experiment had disclosed
that this plan would be consistént with viewing that was occurring naturally.

Repeated visits by the Michigan staff were used to raise questions
about program goals and alternative ways to achieve them visually.: We
challenged workshop members to plan props and sets and to arrange program
elements in continuity. We taught them scripting so that intense and frantic

work during taping on location would successfully link the workshop's intentions
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with the finally edited product. Meetings with workshop members, augmented
toward the end with on-camera participants, extended across two moanths.

Taping was planned in tﬁree school locations. With one excgption,
local equipmént would be used, and all roles--technical and substantive--
would be filled by teachers. We leased a Panasonic videocassette editor
to enable immediate assembly of at least some program ingredients.

- The workshop started production at 8 a.m. on a Monday. A small
group of Michigan staff stood by to prompt workshop members when it seemed
certain they might neglect a crucial gtep or make an irreparéble mistake.
The Michigan advisers used jokes, occasional praise and mock dismay to
manage tension and maintain an effective work schedule. By mid-morning
on Wednesday the group had taped all scenes in one program and pafts of
the remaining two. As thoroughly as possible, workshop members had
rotated roles. Each had operated camera, lookéd after the recorder, served
as director, arranged lights on set, and perfofmed other functions, iﬁcluding
keeping accurate shooting notes.

With Michigarn staff looking over their shoulders, teachers took turns
at the editor assembling all of their first program except interactive seg-
ments toward the end. We departed to catch a plane at 3:30 p.m. Wednesday,
but not before the workshop had firmed its plans to videotape remaining
program segments the following week and to send a small team to Ann Arbor
to finish editing at the University's Television Center.

The excitement and sense of accomplishment workshop members shared
are difficult to cast into words on paper. With the exception of audio-
visual gtaff, only two had ever touched the controls of a television camera

or tape deck before, and that had been years earlier in an education course
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at college. None haﬁ edited, using videocassette assembly technology.

No one. in the workshop had planned, scripted or directed production. But
in a brief period, exchanging roles so that all had a chance to grasp

the total process, they had developed three creditable productions. We
were delighted wi;h the resulting combination of pride and tempered .con-

fidence.

Arranging the means for continued system use.

The adited spelling programs remained "in the can" over summer
months while we turned to securing long-term access by the Schools tgo
interactive cable plant. In these negotiations, which had started with
preliminary discpssidns more than a year earlier, we deferred to colleagues
at Michigan State University. Their project with firefighters, much
larger than ours, and their crigination of the computer system and its
software had yielded greater investment in equipment and priority in
determining its disposal.

The two Universities and their Rockford partners--the Fire Departﬁent
and Schools~-were agreed on the desirability of keeping the computer and
other system components on site. Line equipment on telephone poles and
cable drops could not be removed economically in any event. The origi-
nation plant installed in Cablevision offices occupied a small amount
of space not easily used for other purposes. Terminals apd other ingre-

dients operated with great technical fidelity. Personnel from the Fire

._ Department had been trained to operate the system for that organization's

applications following termination of Michigan State's experiment; we

were confident people from the schools could reach similar proficiency.

i
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We had learned enough about system maintenance--computer, amplifiers
and terminals——to conclude that this burden could be met without costly
contracts calling for monthly payments. Arrangements with service firms
could be made on a per-call basis.

Michigan State developed a model contract between the Fire Department
and Rockford Cablevision, shown in Appendix E, whose provisions would
guide a similar agreement between the Schools and franchise operator.
Details include careful listing of the depreciated value of headend plant.
The two Universities promised to approacﬁ the National Science Foundation
for authorization to convey this plant (approximately one third of whose
value resulted from our experiment) to Rockford Cablevision; in return
the firm would grant use at rates that would be "Eﬁarged" against the
plant’s value--until the figure had been exhausted. At that.point the
parties would need to strike a new agreement.

While -Michigan State, the Fire Department and Cablevision were
launching an exchangg of contractual proposals and counter-proposals, we
began describing preliminary results to school administrators. We included
a demonstration of programming and overview of findings to the School
Board and meetings with the Superintendent and key policy aides. Infor-
mal meetings with the Assistant Superintendent for Elementary Instruction,
audio~visual staff and groups of influential principals added to our pro-
gress reporting during the autumn followirng service delivery. We were
able to say:

1) The interactive system works with great reliability.

2) The programming produced by Michigan appears to affect teachers—-

drawing substantial amounts of voluntary viewing and leading to
adoption of ideas in the classroom.

Lq
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3) Rockford teachers have been taught the rudiments of producing
in-service cable programs themselves. Those among the Michigan
staff who are professional broadcasters and television praducers

are impressed with teachers' accomplishments and confident they
can acquire even greater skill with help we are delighted to make
available.

4) Results we have assembled thus far suggest that interactive
delivery promises significant benefits in what viewers learn from
programs and how extensively they apply material to their own
work.

While only 14 sites are equipped for two-way, they can be used as
assembly points for elementary teachers from all parts of the city.

5) Discussions between Michigan project staff and the Schools' audio-—
visual department disclose that a modest upgrading of production
equipment is necessary to make use of the human resources now
available. Principal items are a better camera and a cassette
editing system—--totalling $10-12,000.

6) If the Schools can make this financial commitment before the end
of 1978, Michigan can lend further assistance to the use of cable
for in-service while its grants from the National Science Foundation
and the National Institute of Education are still in force. After
December 31, our capacity to help disappears.

We were heard by all with expressions of gratitude for the experiment's
contributions and affection growing out of the working relations we had
established. But school administrators with budgetary responsibility
raised an obvious question: What assurances had they for continued access
to the interactive plant--after investing $10-12,000 in equipment and
committing teachers' time for producing cabled in-service?

We could reply only that discussions about this were underway and
describe the proposals that had been placed before management of Rockford
Cablevision. Schdol administrators found the outlihes of Michigan State's
model contract highly attractive.

Still reeling from budgetary shortages in the system, however, they

felt unable to authorize investment of money and salaried time until a

contract was signed. It should be added that their confidence in reaching
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a satisfactory agreement with the franchise operator had not been bolsteréd
by recent correspcadence from him on another matter. After three years of
free use of an educational channel, Cablevision had written proposing the
establishment of annual charges of $8000 per month, starting the next school
year. This thunderbolt stopped us from making encouraging claims

about the progress of discussions involving Michigan State and the Fire

Department.

o,

v SN

Ah&kéhere, sadly, the matter rests. As of this writing--September 1980—
an exhausting exchange of correspondence, discussions and contract drafts
between Michigan State and Rockford Cablevision has failed to yield an
agreement. Ong of the ﬁain sticking points is fundamental: How to cal—
culate use rates that will eventually deplete the ''reserve fund'" keyed to
equipment value. Cablevision reintroduces schemes based on annual charges
that would end the Fire Department's use and access by the Schools within
a year to 18 months. Both parties recognize thé fough battle they wovulid
face seeking continuation of inexpensive use of interactive cable. Both
want several years of low-cost use before allocating_resources to incor¥
porating interactive staff training as a substitute to more familiar, if
less effective means.

The spelling programs, so enthusiastically produced, have yet to be
seen by teachers. Because we needed a delayed measure of experimental
effects, based on survey interviews in November, airing of the shows had to

- be put off until early 1979. By then it was ciear a Cablevision contract
would not be quickly forthcoming.

In conclusion, an important element to continued use should be added.

At least one individual within the Schools must exert initiative and

La.,
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energy to promote cable, even if favorable contract conditions are
achieved. This exertion requires risk-~taking of a rather high order.
While conventional in-service may yield thin results, it is familiar
and institutionally sanctioned. The number of hours teachers can be
asked to spend is written into union agreements.

Anyone who would upset these arrangements by imposing new technology
had better possess self-confidence, adroitness in selling the new medium,
--and-a-command of ways to produce programs-effectively for-it. - Failure-
carries penalties of embarrassment and loss of authority, at the least.

Who might take the chance? The Assistant Superintendent for
Elementary Instruction, our experiﬁent's most ardent champion, has re ntly
been elected Superintendent of the Intermediate District of which
Rockford Schools is one member. She is up and out. The chief of audio-
visual services faces many competing obligations supplying instructional
material over ;he educational channel, ordering films and in other ways,
serving a large and hungry clientele. His time and energies are in short
supply. |

Several building principals could be inspired to assert demands for
in-sexvice.on cable, but their individual power is limited. A coalition
might be formed to lobby with central administration, but an inevitable
rejoinder can already be heard: From whose budget do we take the money?
Members of our teachers' production workshop--indeed, all who participated
in programs-—are back in their classrooms, dispersed. Many are feeling
lucky to have jobs at all in these times of declining enrollment and

continued crisis in funding for public schools.
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In this vacuum the logic of cost benefit analysis is shadowy and
indistinct. Nonetheless, we relate our experiences, supported by
mméppropriate data, so that others might learn some of the achievements
from interactive and regular cable and the trials one confronts in

implementing a new medium.

Jor

.
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_ Chapter 5

FINDINGS FOR POLICY DECISIONS:

COST/BENEFIT ANALYSIS
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The strong correlation between programs watched and innovativeness in the
interactive condition (see p. 24, Chapter 3) encourages further evaluation of
differences between the two experimental treagments. Some evidence is available
that frequency of interactive viewing exerts a greater push toward new ideas
than amount of exposure to conventionally cabled training. The finding invites
us to gauge whether costs uf two-way are balanced by benefits.

One cannot take refuge in neat formulas for this appraisal, there being
no empirical threshhold demarking insufficient from sufficient differences.
Subjective judgment can be assisted, however, by a brief review of main
findings and assembly of key data into a single'arfay.

Differences among treatments were observed, in the predicted direction,
for amount of viewing, awareness of new teaching ideas, and Science Fair
entries. Benefits were spread evenly across teachers--regardless of their
age, teaching experience, grade level, level of college preparation and maﬁy

other formal characteristics.* Innovations conveyed by telecommunication do

*In the field of educational research studies frequently focus on rather
traditional demographic characteristics of teachers as predictors of job
performance and productivity. We collected individual data on such irndepen-—
dent variables (highest degree obtained, number of years of teaching, teacher
age, and grade taught) and correlated these responses with our measure of job
performance, classroom innovation. Regardless of treatment group, correlations
between innovation and demographic characteristics fail to achieve statistical
significance; i.e. level of education, years of experience, age and grade
taught all fail to stratify the effects of the technology and the information
acquired and used by teachers in their classrooms.

We pursued further individual level .analysis using standard batteries of
job descriptions for measuring teachers' feelings about both their ideal and
present jobs. Again we were guided by traditional occupational research which
suggested the the measures administered for ideal and present jobs would
result in two factors, one extrinsic (e.g. the salary is good; the hours are
good) and the othér intrinsic (e.g. the work has value to society; I have a
feeling of accomplishment after I finish a day's work) to be used as reliable
predictors of job performance for various types of teachers.

In fact, application of a principal components factor analysis using Kaiser's
Criterion as the cut-off and oblique rotation resulted in three factors—-one
extrinsic, one intrinsic, and one additional factor relating to support (e.g.

I know exactly what is expected of me by my supervisor; I receive encouragement
for initiative). We then constructed indexes of the raw individual level data
based on dimensions identified by the factor analysis and entered the result
variables into a regression analysis as predictors of number of ideas, our
measure of job performance, by treatment group--control, one-way or interactive.
We also correlated the indexes with measures of telecommunication behavior, such
as viewing programs, requesting free materials, discussing ideas with others,
and trying ideas. 1In all cases the indexes provided minimal insight with com-~
pared to the explanatory power of variables relating to interpersonal relation-

AR\(:ships in the work environment.

, 1
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not cluster among types of teachers, at least according to how one conveniently
thinks of type.

In addition, exposure to interactive fare was embedded in a richer
collegial context than arose in one-way schools. Group viewing was planned,
and teachers were more aware of each other's use of the system than was found
for conventional cable.

Nonetheless, one hesitates to conclude that results are uniformly
encouraging. We have observed the increased stratification among experimental
buildings. Those that rank high on one set of innovative ideas are high on
other kinds. Much of this stratification derives from social structures in
buildings. Those with diverse norms and a high degree of peer interaction
gain much more from cabled in-service than hdﬁbéé;équs workplaces, or staffs
who do not talk with one another about teaching. :

Whether one reads stratification as an evil to be avoided or as an
inevitaﬁle result of social éhange depends on values as weli as empirical
evidence. Stratification should not be overlooked, however, as i consequence
of the stimulus toward productivity field tested here.

That having been ;aid, we should examine ex%erimental effects in light
of the 21 pef cent greater cost of producing and delivering two-way material’
(see p. 28, Chapter 2). One method views outcomes in terms of proportional
increments. Amount of oﬁr investment in stimulus intensity orders treaﬁment
groups from control, to one-way, to interactive. What increments of benefit
do we find, moving from the low to high end of this narrow scale?

That logic cannot be applied completely to program viewing, since con-
trols did none, and there are liﬁitations to the analysis we will note when
comparing control to one-way schools along.othér respense dimensions. But
- the method has some utility for organizing a cost/benefit aﬁalysis.

J; n.." N
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We start with viewing. Twenty-four per cent more interactive than one-
way teachers watched at least a single show; ;in;;w;;“;ne margin of difference
in operating costs. Each additional dollar brought a proportionate advantage
in audience reach. This calculation fails, of ccurse to include capitalization
costs for establishing interactive capability.for staff training.

Table 5-1 contains propnrtional increments--one~way vs. control, and
interactive vs. one-~way. In Part A, above the dashed line, three ways of
examining the same outcome behavior are shown. Mean number of ideas is our
most inclusive standard; pfoportion of teachera in each building reporting
ideas in one of our programmed categories 1s more restrictive on conceptual
grounds. Proportion of buildings scoring above the median in innovativeness
represents a methodologically timid way to express the same ‘outcome.

The indexes for new ideas appear in Table 5-1 in order of the size of
benefits, looking from top to bottom in Part A. The reader can take his or
her pick. |

We think the middle ground safest, based on share of teachers who are
applying ideas of the same kind that appear in programs. This measure should
have greatest meaning to managers of in-service activities for organizations.
They will want to judge'contributions from telenommunication in terms of
explicitly identified programming goals—-most obviously the imparting of work
information that is an intended component of videotape presentations. The
middle variable in Table 5-1 stands as our closest analogue.

Whether or non a 51 per cent boost resulting from one-way cable
justifies its expense cannot be resolved simply. Had we tried to convey the
same in-service material, in a less striking way through familiar workshops,
control schools might have locked better, narrowing the margin of improve-

ment. Lack of a pure control comparison limits our appraisal.




TABLE 5-1

PROPORTIONAL INCREMENTS IN BENEFITS,
COMPARING CONTROL TO ONE-WAY,
AND ONE-WAY TO INTERACTIVE CONDITIONS

- Mean mumber © 7 CE28% v ppmg e
of ideas ‘
PART Teachers reporting +51% +30%
A one of programmed
ideas
Buildings +87% +43%

averaging more
than one idea
per teacher

PART Number of Science 486% +92%
B Fair projects




Interactive benefits over one-way are less equivocal, perhaps, on
grounds of research design. The edge of 30 per cent falls in the same
order of magnitude as heavier costs of production and distribution,

21 per cent.

A final benefit comparison, shown in Part B of Table 5-1, uses number
of Science Fair entries. Advantages appear substantial for each delivery
mode, although high variability within treatment groupé suggests we
view these margins with caution.

Our cost/benefit comparisons invite a variety of judgments about the
usefulness of telecommunication. But an inherent limitation should be
regognized; we have been rigidly quantitative. We have assumed that
both dollars and numwber of ideas can be treated as ratio scales. This
abandons placing a higher value on professional growth among some iden-
tified sub-group of teachers, or recognizing that teacheré.who gain a
single new idea, after having had ﬁo thoughts about classroom inno-
vat;ons, may represent a more valuable prize than staff who grow from
having one to having two or more ideas.

These shades of benefit analysis may appeal to others using new

telecomnunication technology.

Conclusion.

This experiment leads us to five judgments. The confidence placed
in them by others who would use interactive cable depends on acceptable
threshholds of statistical significance, comparability of inétitutional
settings, simlilarities in goals for increasing productivity, availability

of production skills and other issues we have already discussed.



One. An interactive cable system with high working reliability
and signal quality can be developed for use by public agencies in a

community. This seems less of an accomplishment since the advent of

QUBE, Warner Communication's lavish entry into the Columbus, Ohio market.

Two. A Client-Centered Production System leads to programming
that will-attract substantial numbers of voluntary viewers among é;héol
teachers. In our case the public.system had been demoralized by
fepéaﬁed-bbﬁd-failurés:' Wé“éénnbfldéﬁé}miﬁe Whétﬂéf-thié étifiéd
teachers' enthusiasm for work and for improving classroom performance,
or enhanced project results.

Three. Depending on one's indéx o" effects——concentrating on the
acquisition of usable classroom ideas--conventional cable yields impor-
tant benefits when compared to the customary fype (and frequency) of
in-service through staff meetings and institute days. . The margin of
additional benefits resulting from interactive deliver& is at least
as great as additional operating costs.

Close inspection of corrélations between vwiewing and program
outcomes suggest that interactive exﬁerience itself is respomsible
for better results found in our two-way condition. Why users are so
responsive to interactive delivery remains unclear, however. Our con-
fidence in social comparison processes could not be tested adequately
in the rough and tumble of field experimental conditions——nor could
attentiveness to program segments or other behaviors tﬁat might isolate
benefits.

One social comparison opportunity does seem to be enhanced by

two-way delivery; it is exchange between co-viewers and, possibly, an



alertness to program feactions among other teachers in the building.

| Four. Public school teachers and administrative staff can be trained
to assume central roles in television program production. The jury is
still out on the effects of their efforts, however, since our workshop's
programs about spelling have not been tested by delivery to viewers--
for reasons described in Chapter 4, p. 7ff.

Five. Achievement of continued benefits from interactive cable
iz difficult where negotiations involve a cable franchise operator whose
priorities naturally turm to cash floé and the development of local
markets. In Rockford parties to these negotiations include two public
agencies, two distant universities, and a federal funding source in
Waéhington, D.C. Perhaps it's ﬁaive to expect success.

The results of our research highlight additional issues that users
of television for work productivity will want to considerf Among them
is_a centfal if sometimes hidden question--the choice of a criterion for
measuring success. The acquisition of ideas--drawn directly or peri-
pherally from program cdntent——may not suit other institutional needs.
To stack the growth in new ideas against programming costs, or against
level of innovation resulting from routine activities, may strike some
as too mechanical.

Diffusion of new ideas through television elevates the importance
of social structure in the workplace in mediating outcomes. We noted
increased stratification in innovativeness amonz-Buildings exposed to
television. -in Appendix D we present additional evidence about subtle
changes in staff relationships, in the innovative complementarity found

between principals and teachers in their buildings.
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Others using television may be willing to take these risks, or may
conclude they are inevitable by-products, or think of ways to moderate
their effects.

Interactive television, displayed in a mnatural rather than laboratory
setting, attracfs group viewing and becomes a socially visible behavior.
Future applications might explore ways to capitalize on this through program
corponents and interactive routines that invite collaborative responding.

We fcund no special merit in combining televised staff development
with an ambitious array of supporting print materials.

More needs to he learned, of course, about how ideas we elicited
from teauﬁers affect the quality of classroom learning. Whether or not
students leara more, or learn differently, was beyond the grasp of this
single field experiment. One can take hope in the outcome of Science

"Fafr with its dramatic increase-in séhool'projects. But the ultimate
beneficiaries cf telecommunicarion applied to education remair in shadow.
Their growth and accomplishments are uncounted rewards in the cost/benefit

ledger measuring improved ''productivity in the workplace."
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Appendix A

PROGRAM SYNOPSES
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Videotape Synopses

The following texts summarize videotape programs to provide a record
of experimental stimuli.

For two programs, Metrics 1 and 3, interactive segments are quoted .
verbatim. These examples illustrate the way questions segments were

- mﬁéndiéd in remaining shows.
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Metrics lr A A-2
Metrics For You: Temperature and Length

Rose Chaon hosts the Metrics series, totaling three programs. She
starts with general objectives of theAseries, introducing the metric kit
that will be used in the first two shows and that viewers will be able to
request. The first two programs involve teachers from Rockford schools as
they learn metric concepts and measurement skills. Program 1 deals with
temperature and length, and program 2 concerns volume and weight. (Program
3 will demonstrate classroom ideas in practical application by teachers
with their pupils.)

Rose inﬁroduces'participants for the first two installments: Maggie
Kempel, Karen Marks, Julie Wills, and Jeanne Finnggan. In their first
exercise, the teachers try to guess the temperature——in Centigrades--of water
in containers placed before them. They dip their hands into the fluid, giving
estimations, and make precise measurements using Centigrade thermometers.

At this juncture a question flashes on screen, accompanied by voice-over
explanation: '"'Let's try an estimation problem ourselves. What is the normal
body femperature in Celsius? Would you say it's about:

(a) 18 degrees (b) 37 degrees (c) 52 degrees or (d) 65 degrees?
The correct answer is (b): 37 degrees.

"It's fun and casy to become skilled at estimating temperature in Celsius.
kéep a Celsius thermometer outside your house and get in the habit of noting
temperaturés on Summer, Fall, Winter, and Spring days. That will give you a
feel, literally, for the Celsius system."

Rose Chaon reappears to introduce basic concepts of linear measurement..
She explains the meter and some history of linear units. She reviews the main
linear metric divisions, as identified by the Greek prefixes '"deka" (10},
"hecto" (100), and "kilo" (1000), and the Latin prefixes "deci" (.10). "qenti"

(.01), and "milli" (.001). Examples follow for each type of metric expression.
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The voice-over announcer introduces a new question segment: ''Next we'll
be asking-a number of questions to help you practice your understanding of
metric concepts. Don't be discouraged if questions seem hard to answer. No
one gets right answers the first time. O0.K., let's start. Use the terminal
to answer.

"Rosie emphasized there are two important aspects to learning the metric
system. Firét, one must understand that all measﬁrement—-length; volume, and
mass—-1is related to the basic unit: the meter. Second,.each unit of measure-
ment shares a standard system of prefixes, which are based on multiples of ten.
Let's try a few examples with these prefixes, to get a feel for it.

"The prefix which stands for 10 units in the metric system is:

(a) deci (k) centi or (é) deka?

The correct answer is (c¢): deka. Deka means Eén units of a measure. This
should not be confused with deci, which means one tenth of a unit.

"Let's try one more example with these prefixes. What is the prefix
associated withone oﬁe-thousandth in the metric system? 1Is it:

(a) centi (b) kilo or (c) milli?

The correct answer is (c): milli. Milli means one one-thousandth of a metric
unit. Centi means one one-hundredth. Kilo is one thousand units, as in kilo-
meter or kilogram.

"The metric kit contains a place value chart to help you master the pre-—
fixes. Review the chart and practice using the terms; it's the only way to
learn how to use the prefixes ﬁhich apply to all metric units: the meter, the
liter, and the gram. We'll show you how to get the kit in a minute.

"Rosie stressed how important it is for all of us to try estimating, so
that we become more comfortable with the metric system. Here are a few
problems to see how we do. Let's try to guess the dimensions of a regular

- sheet of typewriter paper. We can measure this in units as small as the milli-
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meter, but it's more convenient to méasure in terms of centimeters. Would you
say that a regular piece of papef isé

(a) 5 x 10 cm. (b) 21 x 28 cm. or (¢) 40 x 50 cm.?
The correct answer is (b): 21 cm. x 28 cm. Skills in estimating improve with
practice.

"Let's try another example. What is the height of most doorknobs? Would
you say doorkndbs are generally:

(a) 1 meter from the floor (b) 2 meters from the floor or
(¢) 3 meters from the flcor

The correct answer is (a): one meter from the floor. The meter is the
fundamental unit in the metric system. A meter is somewhat longer than arm's
length. As another example, a comfortable height for an iroﬁing board is
about a meter.

"And finally, let's try estimating the distance across the United States.
About how many kilometers is it from Los Angeles to New York?

(a) 1000 kms.  (b) 3000 kms.  (c) 5000 kms.  or (d)_7000 kms.?
The correct answer is (c¢): about 5000 kilometers. When we';émmeasuring a
long distance, such as across the United States or between cities, we use
kilometers, a measurement unit which means one thousand meters. When we
‘measure smaller things, like pieces of paper, we use the centimeter, which
means one one-—hundredth of é meter.

"Here's a question asking for your opinion. How soon do you think the
metric system will come into general use in the United States? Will it be:

(a) in the next year (b) sometime in the next 2 or 3 years

(c) sometime in the next 4 to 8 years or (d) is metrics more than 8

years away?
Here's how teachers at different schools feel. The percentages are those who
think metrics ﬁill come within the next 3 years. If a school is missing, .it
means that fewer than four of its teachers have watched this program. Percen-
tages for these schools will appear in later program showings as more teachers
,watch and respond to the questdion.
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"Ihe metric system is creeping up on us faster than many people think.
We'll have torstart teaching it to kids now, so that they;—and we—-will be
ready to use metric units in a few years. Now, back to Rosie."

Rose pPresents the metric kit and its contents in detail. Finally, the
volce-over announcér explains how viewers can obtain their own: "If you
want the free kit which contains metric items, use buttonA. Your name will
be listed in a minute on the screen. This will alert us to send you the kit.
You can decide later if you would like the kit. Please press either A.or B
and then the 'Send' button.

"Here's a listing of teachers in each school who have asked for the -

metric kit to date."




Metrics 2 .
‘ Metrics For You: Volume and Weight

The same teachers involved in the Metrics 1 program are presented at
the beginning. They work with the concept of "liter" and apply to it the
prefixes used for length measurements (i.e., deka, hecto, kilo, and deci,

centi, milli). Certain materials from the kit are used in practical

applications.

Different measurement exercises are performed, related to the notions
of volume, weight, and mass, some of them including guesswork estimations
on the part of the teachers. Again materials from the metric kit are used
and examples are given to devise classroom exercises with them.

The voice-ovgr annquncer ingrqducesb_qugstions. These deal
with the relationship between the different measurements in the metric
system, and viewers are asked to make estimates in terms of liters, centi-
meters, and kilograms. The use of prefixes is also tested in this fashion.
Then an opinion question is asked: '"How do you feel about your understanding
of metric measurement?" The choice of answers is (a) getting better
(b) staying the same and (c) even more confused than before. After a pause
percentages are shown for how viewers answered this question to date
(interactive version).

Finally, instructions are given to the viewer on how to obtain the metric

kit.




Metrics 3 _
Classroom I.deas For Teaching

Measurement and Metrics

Rose Chaon presents the objectives of this program: to provide the

"“teachers with examples and strategies used by other teachers in the Rockford
School System to instruct children on basics of metric measurement.

The classrooms where the exercises are to be conducted are those of
Susan Anderson (3rd grade) and Clare Almquist (lst grade) at Haight School, .
and David Hawkinson (5th grade) and Mary Skerkoske (6th grade) at (Garrison
School.

Clare Almquist's students measure the length of a snake drawn on the
blackboard, using several materials from the measurement box. Some children
created their own tools, like a giant footprint, and after the different
measurements have been made and compared the teacher emphasizes the need for
a uniform measure.

Rose and (lare talk about the exercise and benefits that can be
derived from it.

Next, the voice-over announcer intigdgces a question:

""Clare's first grade class was measuring familiar objects in the room using
different units: the big foot, tape of hand prints,‘even straws and string.
What was Clare's purpose?

(a) To famjiliarize students with the metric scale?

(b) To provide students with an interesting classroom activity? or

(c) To help discover the need for a uniform measurement scale?

The answer is (c): Clare wanted students to discover the need for a uniform
scale of measurement so different objeéts can be compared.

"At the start of the school year, how many of the kids in yoﬁr classroom
understand thé need for a common system of measurement units? Would you say:

(a) almost all your students start the year understanding this, or

(b) that too few students understand the need for common measuring units

when they start the year?
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In a moment you will see a chart showing how many teachers at each grade level
feel that too few of their students start the year understanding the need for
a common system of measurement. Each row shows teachers at different grade
levels; the more X's in the row, the more teachers who feel that many of their
students lack understanding of‘common measurement. This gives some idea of
where there is need to teach basic understanding of accurate and comparable
measurement.

"Which of these is the best answer? When Clare's students work with the
measurement box, - g

(a) they practice measuring familiar objects,

(b) they find worksheets that show both pictures of the objects to measure

and names of the objects,

(c) they check their measurements ;gainst the correct énswers themselves,

or

(d) all of these things?

The answer is (d): all of these thingé. Clare's measurement box prdvides a
total learning activity in which groups of kids take care of themselves while
she's busy with other students. Now, back to Rose."

She introduces metric games being played in Susan Anderson's class.
hMetric Olympics" comes first: it consists of indoor activities, like throwing
a cotton ball and then taking measures with a metrié tape to compare the
different distances reached by the participants. Other games involve liquid
.measurement (pouring water in containers of different shapes and sizes) and
height and weight measurements.

Rose and Susan discuss the games, how to get or make the materials and
conduct this kind of activity. Susan explains how to deal with certain
specific situations, like the organization of the classroom work (e.g., around

- "interesi: centers'") and the invention of new games.
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The second question segment is introduced at this juncture: '"Sue and
Rosie talked.about worksheets and activities for teaching metrics. A team
of Rockford teachers has prepared a booklet of these ideas. Later in the
program we'll tell you how to get your free copy. Sue's class spends a lot of
time in group activities learning metrics and measurement. Which of these
points didrshe make about the use of group activities?

(a) Activities are good for practicing what has been taught by
conventional methods, or
(b) Teachers should use group activities in order to keep kids interestéd?
Sue emphasized point (a): that games and group activities help reinforce ideas
that have already been introduced to students.

"Sue uses interest centers in which students keep folders containing
records of their work. In your opinion, what is the most important advantage
of interest centers like this?

(a) With different interest stations, several group activities can be run
at the same time.
(b) Interest centers require kids to practice actively what they've learned,
(c) Worksheet folder§ allow the teacher to check students' progress at the
teacher's qonvenience, or
(d) some other advantage is most important?
Here are the answers that teachers have picked to date. If you like to use
interest centers, you may feel you gain all these benefits and more that we
haven't listed. Now, back to Rosie."

In the following sequence, Dave Hawkinson works with a group of 5th and
6th-grade children. He has them fold sheets of paper and measure lengths
and widths at consecutive foldings. They also make paper tape meters using
decimeter rods. Dave stresses repeatedly the importance of being able to make

- estimations of the outcome before final measurement takes place. The

170



Metrics 3 p.

4

children are asked to estimate the length of different‘parts of their body
or clothing (fingers, palm, arm, shoes;tggé;).

With the same children, Mary Skerkoske conducts exercises in mass and
weight measurements, working with a balance scale made in the classroom using
wire hangers, string and paper cups. As a unit of measurement they use two
paper clips, which equal one gram. As bef&re they first estimate and then
weigh different objects.

Back with Dave, the students learn the relationship between liters and
cubic centimeters. The notion of volume is presented by dropping "centicubes"
(plastic cubic centimeters) or other objects into pitchers marked with metric
measures and filled with wat2r. The children estimate the changes in volume
and then measure them.

Rose interviews both teachers--Mary and Dave. They explain how they
carry out their teaching and why, what strategies and materials they use,
and what pace they recommend in teaching metrics.

Then comes the third questions segment: "Dave and Mary asked students
to estimate lengths, volumes, =znd mass before actually measuring in metric
units. 1In your opinion, which of the following is the single, most important
rezson for.estﬂmating before measuring?

(a) Doing both increases students' accuracy in making estimates,

(b) Doing both helps kids gain a mental picture of metric units,

(¢c) Doing both ﬁrovides more practicé in using metric terms, or

(d) There's an even better reason not listed here?

Here's how teachers have responded to this question to date. Actually, Eom—
bining estimation with measurement helps accomplish all the goals listed.

Perhaps you can think of additional benefits.
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"Here's a question about all of the things you've seen in this metrics
program so far. Overall, what is the single idea the program has emphasized
most to teachers? Pick a single answer that seems best to you. Then we'll
see how other teachers feel, who watched.
(a) Most tools for measurement and metric education can be easily and
cheaply made,
(b) Manipulative activities by students using measurement tools capture
their interest and help reinforce what they've learned,
(c) Teachers should ignore their own uncertainties about metrics, start
teaching metrics and learn along with thestudents, or
(d) The program emphasized a different idea than these. . . . . . .. S
Here's the percentage of teachers so far who have picked each answer. What-
ever you feel the program emphasized most, we hope you will find it useful.
You can view it again and as often as you want. Just consult the program
guide taped to the TV set.
"Here's Rose to show you some metric teaching ai&s. After that, we'll
show you how to get the free booklet of metric teaching activities."

Rose presents the various commercial mater}als used in all three
Programs: charts, games, scales, gadgets, etc. In addition, she mentions
and briefiy“displaysﬂthe éontent of two booklets pfepared By feéchérs in
Rockford to teach metrics.

The voice-over announcer tells viewers how to obtain booklets.
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Program 4 A-12
‘ Classroom Ideas Using Creative Dramatics

The voice-over announcer presents the purposes and useful aspects e e
involved in performing games, role-playing, self-expression, story dramati-
zation, and acting exercises, all of which will be illustrated in the program.

Peg Weber serves as host. She informs viewers that the first example
of the use of Creative Dramatics will be shown in Bill Lundberg's kinder-
garten class at White School. 1In his class children have to imagine being in
several specific situationé, and must make the corresponding facial expressions.
Then Bill roads a story about a red hen and her chicks who encounter other
animals (a duck, a mouse, and a pig) on a farm. Afterwards, he asks questions
about the plot, and directs the children in a re-enactment of the story.

- In the following segment Peg and Bill talk about this exercise. Bill
discusses other games suitable for children up to the 4th grade. He points
out how the teacher can handle various situations and stresses the importance
of free expression.

The voice-over announcar sommarizes some of the beneiits for enacting
feelings, and introduces the free book "Development through Drama." A
question is asked about the objectives of Bill Lundberg's exercises. In the
interactive version percentages are shown for how other viewers answered
- previously.

Peg makes the transition to the next sections, at Wight School, with
Lana Engen (warm-up, movement activities) and Beck Schroer (story-telling).

In Lana Engen's class the students describe Imaginary objects that she
draws from a bucket. They all sit on the floor, forming a circle, and one
by one they ;ake guesses at describing and defining the imaginary object.

A question is asked to the viewers, concerning the main objectives and
benefits of the previous game. Percentages are given for how other teachers

have answered.
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Back to Lana, now conducting an exercise in role-playing. She beats on a

drum and suddenly says: "Freeze!" The children, who are moving about the
classroom, must stop their action. She aské them to describe what they were
doing and explain their present posture. This increases their vocabulary and
creates an awareness for different social roles.

The voice-over announcer pfesents another question, this time about the
viewer's inclination to use the technique just seeﬁ. In interactive fashion
the answers of previous viewers are shown, by grade level, indicatiné whether
teachers would or would not use the role-playing game with their students.

Next, Becky Schroer conducts an exercise in which children rxead a story
,about_a,bear”and“a_mause.__Some.ofwthem play ﬁhe main rolés,,others mime .parts
of the action, and still others help make the corresponding sounds (bells,
footsteps, etc.).

Peg talks with Lana and Becky: they describe what was done, the purposes
they pursued, and how they came to develop these exercises and games. Becky
and Lana suggest strategies to control role-playing behavior in the classroom,
aud tell of past experiences concerning the use of creative dramatics. They
emphasize the teacher's self-confidence as an important requirement for using
dramatic games.

A lést queétion is asked of viewers: Whethef they consider "héving
fun" as a good enough reason to use child drama in the classroom. The propor-
tion of teachers in each school who answer yes is used as.feedback.

Peg presents the book "Development through Drama,” by Brian Way, which
contains examples of creative dramatics and explains purposes behind them.

She then offers a summary of the main objectives illustrated in this Program.

The voice-over announcer informs the viewers how to obtain the book, thus

bringing the show to its conclusion.
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Program 5 At
- ’ C - Classroom Ideas For Creative Writing

Bets& Homewood, the program's host, presents writing as an imbortant
classroom activity: It offers ;he children opportunities and positive
reinforcement for expressing themééives. She also stresses that spelling
should not count so much, at least in the beginning.

Betsy shows available materials about creative writing and suggests ways
to motivate the children to write: Ideas for topiecs ('"Suppose you're Oné-inch
tall; suppose you're a lamp" or up-dating fairy tales) and how to develop them.
She gives an example in her own class, as she conducts an exercise in which
wishes are expressed in short poems. The children discuss the poems, write
their own, and read them aloud to the class.

Tﬁe vdicewover énnoﬁﬁcéf ;§£§15>§uésf10n about tﬁevnuﬁber of
teachers in viewers' buildings who have writing projects throughoutc the year.
The interactive varsion includes the perﬁyntages of viewers, for each school,
who said that many teachers in their school had writing projectz. The announcer
then introduces the free materialé that will be offered at the end of‘the
program.

Next, Ethel Corirossi, of White Swan School, talks about interest centers.
She presents creative ideas, like opening séntences, or pictures, with which
students can work.

The voice-over announcer summarizes the main differences between Betsy's
and Ethel's approaches: warm-ups vs. interest center, and group activity vs.
individual work. The viewer is asked about which technique he or she prefers.
Interactive segments show how teachers answered up to the viewing date.
Another question asks whether early editing of the students' writing is a
better approach than avoiding writing evaluation altogether. The percentage
of teachers, at each grade level, who would rather avoid such an evaluation

is provided in the interactive version.
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The next scene is with Frank Anderson, a sixth~-grade teacher in

Johnscn School. Frank talks to Betsy about his.writing program and presents
assignments and stratiegies to motivate students. Then he conducts a class
exercise: after readingvmyétery book titles, he asks the children what
kind of stories they might be about. He also inquires about the different
writing genres they know, and stressés‘the use of key words in the titles.
presented. The children offer titles of their own, also for mystery stories,
and then do short write-ups of those stories. Another exercise consists of
asking the child toc imagine he is an inanimate object and to write a few
paragraphs about it.

Frank and Betsy discuss some of the benefits derived from ideas thar
have been presented. Frank suggests that the teacher can coﬁ;rol a story
over a certain period of time and thus evaluate the student's progress.

The voice-over announcer provides arguments th children ought to share
their writing with others, and also arguments why they ought not. The
viewer is asked to express his or her opinion on the subject. Another
question deals with the amount of time the viewers think they might have to
work personally with their students around writing tasks as a classroom activity.
For both questions the interactive version includes :he percentage of answers
that other teachers have given to that date.

Finally, Betsy thanks the participants and the viewers. She then presents

some free materials--booklets that contain writing ilvas intended to help

teachers--and gives instructions on how to obtain <lem.




Program 6 A-16
Classroom Ideas For Developing the Students'
Listening Skills '

Betsy Slabaugh hosts this program, which involves teachers and students
from McIntosh School.

Before starting, viewers are asked a few questioné aBout.their class-
room experiences with children's listening abilities. Querries deal with
different sfudent behaviors as they result from listening vs. not listening.
Viewers in interactive buildings are shown how other teachers, at eacﬁ
grade level, answered these questions. The voice-over announcer also
mentions books that will be offered later onm.

Betsy presents the first segment, in which Mary Keehnen's third-grade
students play two games. The first consists of the teacher giving verbal
instructions about geometrical shapes which the children ﬁust draw on sheets
of paper; if the instructions are followed correctly the final outcome is the
drawing of a house. The second game is the familiar "I went to the store and
bought..." in which children must recall and repeat all the words on the
list, and then add their owm contributioﬁ. ' This game- helps increase atten-—
tion, word recall and.vocabulary in addition to developing 1istehing skills.

Mary is interviewed_by Betsy about these and other strategies that
emphasize listening, such as music or.mental arithmetic exercises. They also
discuss the use of different materials.

Next, Roberta Stiles (fifth grade) and Wanda Hill (sixth grade) conduct
classroom exercises in several areas of study--recall of words, review of
numbers in mathematics, or language arts--always stressing the part played by
listening skills. Roberta, for example, asks questions oralliy, and her students
must give suitable answers and explain them; they must also recall other
children's questions and answers. Wanda has her class listen to each omne's
oral report on a given theme; later, the students must critique each other's

- work, pointing to both positi.¢ and negative aspects. This exercise helps

177



"Program 6 p. 2

children learn to listen to others and to respect them.

The voice-over announcer intro&uces a new questions segment. The first
hour concerns arguments that have been advanced about television and its.
relation to some children's poor listening skills. The viewer is invited
to give his or her opinioﬁ on the subject. The interactive version shows
how othexr teachers have answered. Another question asks whether the need
is felt for more in-service training on this topic. 1Interactive programs
display the proportion of geachers at each grade level who think listening
skills is an importaﬁt enough topic to be covered further by in-service
training. |

Betsy presents books offered to the wviewers. Among others, the titles
include ''Values Clarification" and "Perceptual Communication Skills.' There
is also a packet of prepared materials, put together by teachers in Rockford,
that contain ideas for developing listening skills.

The voice—over announcer informs the.viewexs how to obtain these books
and materials. In interactive buildings a list appears on the screen, as

usual, of all the teachers who have requested materials up to then.

178

A-17



Program 7 A-18
Classroom Ideas For Language Experience

The voice-over announcer explains that language experience is an
important topic, closely related to other areas such as reading, writing,
and speaking.

Clare Almquist is host. She introduces tﬂé Program, noting that
language experience concerns mainly a child-centered approach, as it emphas;zes
the language used by the child, and that the exercises to be presented are
suitable for multi-age grouping. |

The first segment shows Delores.Kuberka with five children from her
kindergarten class at Beyer School. The children answer orally to her
questions about what to do to get ready when one is planning a trip to a
farm. The voice-over announcer stresses thé fact that planning and story-
teiling are aciivities that help increase the child's vocabulary. The
teacher must motivate the class and make students use their own words and
expressions.

Clare and Delores discuss the use of language experience in art work,
in describing class activities (like field trips), and in inventing stories
from drawings or short sentences.

Next, Clare interviews Howard Labrant, a second-grade teacher at Carlson
School. Howard explains his use of language experience to get the students
involved and to integrate the entire language arts process: speaking, reading,
writing, spelling, and critical thinking. He has children write stories,
for example, first as a group, then in smaller subgroups, and finalliy by
individuals. The children kéeﬁrfheir,own special words in boxes labelled
with their name, or on cards attachgd to a ring, and with those words they
gradually create sentences and stories which they record in notebooks or on
rosters on the wall of the classroom. ‘waard shows some components and results

of this exercise, at different stages of its development.
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The next segment takes place in Betsy Homewood's sixth-grade class at
Nelson School. Some of her students read compositions they wrote about
what they did the previous weekend--a baseball game, a picnic, catching
rabbits, and so on. Betsy uses the contexts of those stories to create
more awareness of the students' own language skills {e.g., compound words
used), or to teach new ones.

Clare and Betsy talk about the advantages of language experience, and
how the personalized approach is particularly useful for éhildren with
reading problems. Working with their owm familiar-language makes tasks
easier and thus enhances learning. |

The voice-over announcer offers a short summary, éﬁﬁhasizing the pros
and cons of language experience. He then asks the viewers a question, about
the approach that works best for them--whether it's individualized teaching,
a more structu¥ed method, or a combiﬁétion of both. In interactive mode
the answers picked previously.by other teachers are displayed on the screen,
in percentages. The announcer introduces the free reading materials on
language experience that will be described later and follows with another
series of questions.

He asks whether viewers consider language experience easily adaptable
to teaching children of varying language abilities, and whether it is best
for motivating children and increasing their confidence. Interactive versions
show the proportion of teachers at each grade level giving affirmative
answers. Viewers are then asked for their opinion about the proportion of
teachers who might know how to shift control between themselves and students
well enough to use language experience. Viewers in interactivé buildings
can see how others answered previously. A final question deals with the
number oéhteéchers in the viewer's school that use language experience as

a major part of their teaching: whether most, some, or only a few of them do.

150



Program 7 p. 3 A-20

Again, interactive versions display the pattern of previous answers,'this
time showing the proportion of teachers in each school who claims that '"most"
of their colleagues use language experience as a major part of their

teaching.

Finally, Clare presents the books and materials on language experience

and informs the viewers how they can obtain them.



Program 8 A-21
How to Do a Science Fair Project :

The host for this program is Bob Facklam. He interviews Dick Mortweet,

a teacher at Walker School, on the subject of how to involve students. Dick
outlines his strategy, which consists of five steps: (1) motivate, create an
interest for having an exhibit in the Science Fair; (2) help ggﬁ&éﬂts decide
on a topic, using sources like books, museums or h-bbies; (3) gather infor-
mation; (4) construct the project, making its presentation clear, safe and
durable; and (5) arrange the display with the various collections, experiments
and models.

Bob offers a brief summary and then talks to Suzanneere, from Wight
School. She explains how to organize the class for a Science Fair and stresses
that teachers need to be motivated as well as students. Some of her suggestions
include having the children observe the life around them, teaching them to
be creative, and also organizing Science Fairs within schools so that the best
projects can participate in the city-wide competition.

Béb presents a packet of free materials containing guidelines and
suggestions for Science Fair projects. A number of questions follow, intro-
duced by the voice-over announcer, concerning interest that viewers might find
among their students for Science Fair pfojects, specifically for developing
collections, constructing models or doing experiments. Another question
inquires about the proportion of children in the classroom who come from
families that would--in the teachers' opinion--support such projects. For all’
of these questions the interactive version shows how other viewers responded
previously. -

A final question asks viewers for the number of their colleagues who will
have some students working on Science Fair projects. This time the interactive
mode displays the answers of .other teachers by school (as customary, interactive
schools must have at least four teachers who watched the program and responded
to the questions before they can be listed on screen). The annnuncer explains

how viewers can obtain the science kit presented earlier.
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Spelling .

The Spelling series, produced by the Rockford Video Workshop, comprises
three programs: (1) Primary spelling; (2) Intermediate spelling; and (3)
Spelling games. They all follow the outline of previous shows, i.e., they
involve Rockford teachérs in classroom activities,xapplying new and creative
methods of teaching vowels, sound combinations, handwriting, prefixes and
roots, and carrying out various spelling exercises. The programs alternate
between actual performance of exercises by the students, whose reactions the
viewers can witness, discussions led by the program's host with.the teachers
who have demonstrated their ideas, and summaries and questions related to the
program's content presented by the voice-over announcer.

The first two Spelling programs open with an introduction by Blanche
Martin, assistant superintendent for elementary education. She explains the
objectives of thevspelling unit and the criteria behind the selection of the
Webster-McGraw-Hill spelling series by the Educational Development Committee
and the Board of Education. These first two programs offer also free packets
of materials put together by Rockford teachers. The third program shows

teachers in their classrooms conducting different games that turn spelling

lessons into easy and '"fun" activities for the students.
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This list of questions includes major items from questionnaires in one or

more of the waves of interviews.

Question Description

All of us like to feel that others notice when we do a
good job. There are different people who may give
encouragement and recognition to a teacher who is doing
a good job. Would you tell me whose opinions are important
to you, I mean opinions about how good a job you're

doing. (Unaided)

a) Central Administration

b) Area Supervisor

¢) Principal

d) Other Teachers

e) Students

f) Parents

g) Spouse/Family

h) Other (specify)

Anyone else?

(For each person or group mentioned, ask:)

You've mentioned that 's opinion is impor-
tant to you. How often do they (does that person) recognize
what a good job you are doing? Would you say that they
(that person) notice(s) frequently, sometimes, or hardly
ever?

(Follow-up questions involved rank ordering of the entire list
of responses in terms of the importance of their opinions to
the individual teacher, as well as frequency estimates of how
often each tells the teacher what kind of job he or she is
doing.)
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Question Descfiption ; 1 2

I am going to hand you a different list. On the list are different kinds of ; X X
opportunities which a job might afford. 1If you were to seek your ideal job, !
teaching or otherwise, how important would each of the following be to you?

For each, please check if it matters very much to you, matters very little to

you, or somewhere in between.

If you were to seek your ideal job, teaching or otherwise, how important would
each of the following be to you? For each, please check how much it matters to
you. (Teachers were given an identical 1lizt and told to check choices which
described their present job, ranging from describes poorly to describes well.)

IDEAL JOB

matters matters not
very little very much sure

the job security is good

the work has value to society

I have a feeling of accomplishment after
I finish a day's work

I am given complete instructions as to
how to do my work

-

tha work is interesting

I receive encouragement for initiative

the salary is good

the chance for career promotion and
advancement is good

I can do my work at my own pace without
deadlines

I know exactly what is expected of me
by my supervisor

the hours are.good

I have lots of opportunities to make
friends

the work has a lot of social status

I receive enough help and information
to get the job done

I am given freedom to decide how to
do my own work :

I am given the chance to do the things
I do the best
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B--3 Wave

Question Description - 2 73
If you had a chance to start your working life over again, would you X X

choose a career in teaching or something else?

Taking fnto consideration all things about your teaching job, how X X
satisfiea cr dissatisfied would you say you are with it? Would you

say you are very satisfied, somewhat satisfied, somewhat dissatisfied,

or very dissatisfied?

._Thinkingidown the road a bit, over the next five years or so, do you X X
‘thipk that you will still be in teaching at the ele=entary level?

Would you say that you will definitely (not) be teaching or probably X X
(not) be teaching?

(If not) What do you think you will be doing? : X X
Return to school to further education
Drop out to have children
Retire
Be in an administrative position
Teach' at another level
Leave teaching altogether

O:her (specify) }
D.K.
Are there any ideas or methods you've read, seen or heard about during . X X: X

this semester for different ways elementary teachers might do their work?
Are there any ideas or methods you've read, seen or heard about during
the past/present school year for different ways elementary teachers might
do their work? -

What are some of these ideas and methods? I'd like to write down each

X X X

one. Any others?
Which of these ideas or methods are the two most interesting to ycu? X X X
For the first idea mentionmed the following series of questions was asked: X X X
Where have you read or sezn anything having to do with (ist IDEA) ?

Anything else?

Books Principal

Mag zzines Teacher

Newspapers Student .

TV Friend outside of school

Film or Family Member

Conferences/meetings - Other

Educational journal D.K.

Newsletter
Have you discussed (lst IDEA) __with any people? X X X
Who have you discussed (1st IDEA) with? X X X
Anyone else?

Principal Family members

‘Teacher Students

Friend outside of school Other

: D.K.
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Question Description

Does (lst IDEA) have any advantages or good points as far as you
know? (Repeat for disadvantages) :

(If yes) Name one of the advantages.

Any other?
Another?
Another?
Have y-u tried (lst IDEA) or not?
(If yes) 1Is (1lst IDEA) _working well for you or not?
(If no) Are you thinking of trying (1st IDEA) or not?

(Repeat sequence of questions about the first idea for the second idea
mentioned.)

Are there any in-service training activities conducted at your school?
(IF YES ASK:)

How often are these activities held? Would you say they are held almost
every month or less often than that?

Let's talk about how you feel about these in-service training activities.
Would you say that the ideas that are presented are always useful to you
in your teaching, sometimes useful, or rarely useful?

How often do you say anything during the activities about the ideas being
presented? Does this happen almost always, sometimes, or rarely?

Are there any topics you would 1like to see covered by in-service sessions
for you, or have most topics been covered pretty well already?

(1f want more topics) What topics would you like to see covered? (RECORD
RESPONSES BELOW) :

(If NO or DON'T KNOW, to initial in-service question) Are there any
topics you would like to see covered Ly in-service sessions?

(IF YES) What topics would you like to see covered? (RECORD RESPONSES
BELOW) : '

Are the in-service training activities held fo: all teachers regardless of -

content area, around your specific content area or both?

Let's try and think zbout the content formally presented in these in-
service activities as distinct from your informal discussions with fellow
teachers. How valuable would you say the formal content is. Would you
say it is almost always useful, sometimes useiul, or rarely useful?

Now, in thinking about your informal discussions with other teachers, would

you say the content of these informal discussions is almost always useful,
sometimes useful, or rarely useful?
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Question Description B-5
Let's think about some of the in-service programs on television which have
been shown during this school year. Did you watch any of the programs, I
mean any of the programs since September, 1977? =
Could you tell me which programs you remember viewing? (CIRCLE PROGRAMS
IDENTIFIED. DO NOT READ LIST.)
Any others?
1 Metrics A program for teachers about linear and temperature in
metrics
2 Metrics A program for teachers about weight and volume in metrics
3 Metrics Classroom ideas for teaching measurement skills and
metrics
4 Science Fair - How to do a science fair project
5 Language Arts Use of creative dramatics ideas in the classroom
6 Language Arts Getting creative writing projects started
7 Language Arts Teaching listening skills
8 Language Arts Using the language experience approach
9 Spelling

I am going to hand you a list of programs. Perhaps this list will help you to
recall programs you have seen but weren't surs of. (HAND CARD. CIRCLE ALL
PROGRAMS MENTIONED.) '

1 Metrics ~ linear & temperature

2 Metrics - weight & volume

3 Metrics - measurement skills &
metrics

4 Science Fair

Language Arts
L.anguage Arts
Language Arts
Language Arts

Spelling

creative dramatics
creative writing
listening skills
lang. experience

Pt

oSNy

Yrinking about the program(s) in general, how useful would you say they were?
I mear, how nseful was the content presented in the programs? Was it very
useful, somewhat usef:l, or not too useful?

Thinking of the things that were useful, what, in particular, do you think was
useful to teachers? (LIST ALL RESPONSES)

Looking. at this list (HAND PROGRAM LIST), which programs would you say were most
useful?  (CIRCLE ALJ. RESPONSES.)

Which programs would you say were leaét useful?

(IF WATCHED} V.hat are the reasons you watched the programs? Any others?

(IF DIDN'T WATCH) What are the reasons you did not watch the programs?
Any others?

How would you compare the television programs to other kinds of in-service
training you have had? Would youa say the television programs were more
ugeful than other in-service, about the same, or les.> useful?

Did aayone encourage you to watch the programs?

(IF ENCOURAGED) Who encouraged you to watch? Was it your principal, other
teachers in your school, someone else, or a combination of these? If
comkination: Who encouraged you? (Circle responses that apply).
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B-6 Wave

Question Description 1 2
Now I would like to ask you a series of questions about the program(s) you
watched. Of course, you might not-have had a strict routine, and things !
probably changed over the course of the year, but try to answer the questions
thinking about the programs in general. ;
H
In general, how did you view the program(s)? Did you usually watch the i X
program(s) alone or with some other people or both? i
(IF WITH OTHERS) Was there usually a planned staff meeting when everyone % I X |
got together to watch the programs, or did you personally arrange to watch !
with others, or did the group get together in some other way? !
(IF BOTH) Think about all the programs; would you say you most often : X
watched alone, watched alone and watched with cthers about equally, or most. : :
often watched with others? i
Did you ever talk with other people about the things presented in the programs? f i X
(IF YES) Who did you talk to about the programs? (CIRCLE ALL WHICH APPLY). é X
Principal . :
Teachers ‘
Friends |
Students : |
Family :
Other :
(specify) : |
Would you say that you talked with the same people all the time, or would you i X
say that you talked to different people, depending on the program? '
Loocking at this card again (HAND CARD), can you tell me which programs you ) X
talked about? (CIRCLE ALL PROGRAMS MENTIONED.) f
pid you watch any of the programs more than once? X
Looking at the card agein, which of the program(s) do you remember watching more - X
than once? (CIRCLE ALL PROGRAMS MENTIONED.) ' i
And which of the programs do you remember watching mc:re than twice? (CIRCLE P X
ALL PROGRAMS MENTIONED.) ‘l
Didvyou ever try any of the classroom ideas or activities presented .in the é | X
programs? : 1
{
(IF YES) Which ideas did you try? Let me get each idea separately. % X
Anyching else? ‘
let's think about «!-er teachers in your school. Would yzu say that,jllgeneral,! i X

reachers watched mast of the programs, some of the programs, a few of the pro-
grams, or none of the programs?
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Question Description

As you may know, free materials were offered in conjunction with the programs .
Did you obtain any of these materials?

How useful were the free materials? In general were they very useful, some-
what useful, not very useful?

Do you know any other teachers wiho obtained these materials?

In general, would you say thac other teachers found these materials very useful,

somewhat useful, or not very useful?

Were there any questions asked for viewers to think about, or weren't specific
questions for viewers included in the programs you watched? ‘

(IF YES) :

Do you think the questions caused you to pay attention to the programs
more than you would have if questions like that weren't there, or didn't the
questions make any difference in amount of viewing attention?

Do you think you got more out of the programs that you could use in
teaching because of the questions, or didn't the questions make any difference?

(For INTERACTIVE RESPONDENTS)
In your opinion, was it helpful to be able to respond to questions, or
wasn't that a helpful feature?

In your opinion, was it helpful io see F:7 other teachers ir. other schools,
or in different grades, had answered some of the questions, or wasn't that a
helpful feature?

Did you ever personally use the terminal to answer questions, or did others’

always use the terminal for answering?

What did you think about these questions, generally? Werz they useful to you,
or not Vvery vseful?

(IF USEFUL) Why were they useful?

(IF NOT USEFUL) Why weren't they useful to you?

Let's think back to last fall. I am going to read you a list. For each item
on the list, please tell me how familiar you were with each of the following
types of classvoom activities.

First, think about the Science Fair. How familiar were you with this last
fall? Would you say you were very familiar, somewhat familiar, or not very
familiar? How about Creztive Nramatics? (Continue with otner programs)

Now let's go through this list again. This timz I would like for you to tell

me how familiar you feel now about each .-f these topics. Let's stari with...
Science Fair. (Read program titles.)
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Question Description

Now I'd like to ask you some questions about metrics. Most pecnle find these
questions difficult. Just give me your best guess if you are i.ot wure of the
answers.
(ASK ALL RESPONDENTS)
How many milliliters in a liter? (Circlé Response)

a) 10 b) 100 c) 1000 d) 10,000
The boiling point in Centigrade degrees is (Circle Response)

a) 0° b) 212° c) 32° d) 100°
Metric weight or mass 1s measured in (Circle Response)

a) liters b) grams c) meters d) stones
A liter is equal to a cubic (Circle Response)

a) meter

b) decimeter

c) kilogram

d) milligram
I am going to hand you a list of people who work at your schoocl. Please go
through the list and put an "x" by each person you discuss teaching ideas with
at least once a week. If you do not discuss teaching ideas with a person, just

leave the space blank and go on to the next name.

(TURN PAGE AND HAND QUESTIONNAIRE AND PENCIL TO RESPONDENT.)

Now please indicate people at your school who have especially good
ideas about teaching.




Appendix C

PERCEIVED PROGRAM SERVICES
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Effects from telecommunication may be attitudinal, as well as behavioral.

While the majof part of our findings deals with classroom innovations, we )

also asked teachers viewing in-service whether they felt programs were useful.

The question was phrased to emphasize the content rather than the form in which
we delivered new teaching ideas.

Staffs in the two experimental conditions rated the services almost
equally. The edge that emerged (insignificant based on school means) actually
favored conventional, one-way delivery.

' We probed further to learn if viewers had tried any of the classroom
ideas or activities presented. About six out of ten said they had, and here
we found a margin favoring interactive delivery. But again the difference was
nominal.* |

We also studied social interaction based on program content--had viewers
talked with‘others about the things presented. The impact of telecommunication
services can be passed along to cccupational peer groups, in addition to being
felt directly by viewers, and it is possible that system users perceive and
can réport processes leading to indirect effects. Again, however, we found no
differences. In both one-way and iu£eractive schools abqut six out of ten
viewers described conversations with other teachers and principals stimulated
by the programming we offered. Other teachers dominated as conversation

partners.

*Despite the fact that school averages for claims of using program content
correlated (r = .50; p = .005, one-tailed) with general reports of having
discovered new teaching ideas =iad metliods during the past school year--from
any source.
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On these separate measures eliciting teachers' perceptions, the two
modes of in-service delivery look comparable. And, although talking about
program content and trying the ideas correlate, each is independent of
evaluations of the progiams as presentations.*

Thus, we find a sharp contrast between comparability in program
judgments and consistent differences in potential for inmnovation that are

detailed in the main part of this report.

Reasons for viewing and not viewing.

We asked open-end questions to elicit these explanations; again, the
two treatment conditions are alike in responses to perceptual measures.

Approximately one~half of viewers described a general interest or
curiosity about training to explain their decisions to watch. Oné out of
four provided more detail about specific content interests--for example, in
starting creative writing projects. One out of foﬁr said they watched
because others had recommended the shows, and three out of ten described a
miscellany of othér reasons. |

Rationalization for non-viewing is more clear-cut, if unrevealing.

Eight out of ten said they simply had insufficient time.

*Consistent with many findings about mass communication, people who discuss
their media experiences turn out to be the same individuals who use the
content. In this case building means for each variable are correlated at
.59 (p < .005, one~tailed). This finding neither confirms nor contradicts
the so-called "two-step flow' hypothesis, however.
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Appendix D

CHANGES IN COMPLEMENTARITY

BETWEEN PRINCI?ALS AND TEACHERS IN INNOVATIVENESS




Throughcut our study we have been reminded of the crucial role played

by principals. They varied widely in enthusiasm when we first briefed them

about project goals and procedures. The more dubious cloaked their feelings
when higher administrators were present, but skepticism easily came to the
surface during our visits to buildings.

Highly interested principals quickly thought of advantaées to cable;
the more reluctant dismissed in-service entirely as of no interest to their
teachers who were "stuck in ﬁheir ways" or "too tired to try something new."

We quickly discovered the “obvious, we thought. Principals influence
the morale of their staffs. They control rewards and punishments not
covered in the teachers' union contract. They can encourage or inhibit
teachers'myi}}}ggg§g§“;9_;;y new ideas, even to view in-service on cable
which was presented as a voluntary activity.

To our surbrisé'(and relief), wé discovered that urgings from principals
to view‘had no'impact on telecommunication effects. We searched more deeply,
however,hfdr the dynamics of teacher/principal relations that personal visits
to‘buildings and casual observation,gpuld not prepare us to expect.

The ingrédients of this evidenéé are simple.and familiar.* We asked
principals the samé questions about having discovered new teaching ideas and
methods the past year that were posed to their staffs. From all respondents
we accepted any kind of idea, including administrative innovatioms. The
relétionship be;ween each principal and his or her staff in idea richness

bears scrutiny.

*The following analysis was designed and execute’ by Eric Fredin, now on
the faculty of Indiana University,
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Naive psychology and our observations based-;;iguilding visits forecast
a positive correlation. Exciting principals filled with ideas. should
recognize and reward information seeking and its potential for innovation
among their teachers. We should find principals who resist change surrounded
by similar teachers--either bggagse Fhey imitate their building administrator
or are not rewarded for trying something new.

Because we have post-experimental data at hand, this relationship can be
examined as a potential outcome of different conditions of in-service
availability. It ig convenient to begin with control schools where we find
aﬁ inverse relationship. The least innovative principals--six building

_administrators who could not think of a single new idea encountered in the
past year—-had teaching staffs who averaged more than the median number of
ideaz. The mqst innovative control principals, four persons with two ideas
each, had staffs that averaged fewer than one idea per person, by and large.

The correlatién across 15 control schools is —.43 with a two-tailed
prébability of .11. The scatter plot shows a clear linear pattern.

Where only conventional in-service takes place, the data suggest a
hydraulic, rather than imitative model of relationships between principals'
and teachers' potential for doing their work in new and different ways.
Principals who are most alert to innovations are surrounded,b&ﬂphe,most”inert
staffs. One could hypothesize that they have been assigned to thege buildings
in order to perk up teachers. But this explanation loses its plausibility
when we turn to the two experimental conditions, one-way and interactive.

Here we see the relatidnship profoundly changed. In one-way schoois
there is no correlation; while among interactive schools principals and their .

. teachers are alike to a degree that is nearly significant by statistical test.
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" FIGUKE 1

CORRELATIONS BETWEEN PRINCIPALS AND TEACHERS
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The contrast between control and interactive buildings is underscored
by dividing the scatter plots at the medians for each variable. In 13 of
the 15 control schools teachers and their principals are opposite in potential
for innovative behavior; either the principal reports many ideas and teachers
few, or the reverse. 1In 11 of the 13 interactive schools teachers and their

principals are alike in idea richness. One-way buildings are mixed as the

near-zero correlation implies.

How are we to account for chese results? Our spectulations hinge on the
fact that in;service on cable originated from outside each building's social
and professional environment. Program ideas and content were collegially
approved, as our production system mandated, but by a relativelylcosmopolitan,
rather taan parochial reference group. Peers from across the school system
demonst.rated ideas that our needs committee had judged important.

Programming provided teachers and their principal in each building an
externally—originécing roimulus toward which they could-orientT Both parties
could respond by sensing new teéching opportunities or by rejecting the
communication service.

Staffs in control schools were caught in a mor; limiting situation thét

resembles the dynamics of role specializatioa. If the leader is forward-

looking, it would seem his or her followers can afford to relax. AIf the

A
leader lacks an appetite for innovation, followers pick up the slack. The *

arena for their behavior is prescribed by the total pool of teaching ideas
circulating within each building's communication network, relatively undis—
turbed from outside.

ﬁe cannot be certain, of course, that the altered dynmamic in innovative

complementarity observed here would be repeated in other institutional settings

" using different programming strategies. But the marked shift in principal/

7y
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teacher correlations--moving from low, to mndium, to high levels of in-service
stimulation--raises interesting side effects that may result from the

imposition of novel and irtensive communication technologies.
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Appendix E

DRAFT OF CONTRACTS FOR NEGOTIATED CONTINUATION

OF INTERACTIVE CABLE SERVICES




The following draft agreements, as yet unconcluded, would estabiish
access to the interactive system for the Rockford Fire Department. Rockford
Schools and The University of Michigén would negotiate a parallel contract.
The depreciated value of equipment listed in Attachment B would serve as the
Schools’ transfer to Cablevision in returr for services charged according t.

rates set forth in M3U's agreement.



AGREEMENT BETWEEN THE CITY OF ROCKFORD, ILLINOIS FIRE DEPARTMENT
AND ROCKFORD CABLEVISION, INC.
FOR SERVICES ASSOCIATED WITH THE CONTINUATION OF INTERACTIVE TELEVISION TRAINING

In accordance with plans for continuation of interactive training described
in the document'titled “Agreement between Michigan State University, City of
Rockford, Illinois Fire Department and Rogkford Cablevision, Inc. for Continua-
tion of Interactive Television Training Pursuant to the Experiment Funded by the
National Science Foundation," Rockford Cablevision will provide additional
services at the rates prescribed below:

1. Two-way system maintenance (distribution plant and headend equipment,
except video), including weekly reading of COSs and return amps at
headend ($400 per month) and equipment repair as needed at $22 per
hour. Total for this item not to exceed $605.10 per month in any
month system is in use for firefighter training.

2. Computer maintenance service on a per-call basis through General
Automation--re-invoiced from Rockford Cablevision to the Rockford
Fire Department without mark-up for costs associated with service to
the Fire Department.

3. Headend videocassette recorder/player, character generator, monitors
$110 per month. This equiémeﬁt to be used exclusively for Fire
Department services.

If two-way service is provided to users, other than the Rockford Fire
Department, the other users will share the maintenance é;;ts proportional to-
their use. The above rates will be renegotiated as each new user is added.

These rates will remain in effect until the completion of the agreement
titled "Agreement between Michigan State University, City of Rockford, Illinois

Fire Department and Rockford CéBieviSion, Inc. for Continuation of Interactive

Telévision Training Pursuant to the Experiment Funded by the National Science
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Foundation.'" At the completion of the agreement the Rockford Fire Department

will be entitled o continue purchase of the services outlined in this agree-

ment at similar rates.
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AGREEMENT BETWEEN MICHIGAN STATE UNIVERSITY, CITY OF ROCKFORD, ILLINOIS

FIRE DEPARTMENT AND ROCKFORD CABLEVISION, INC. FOR CONTINUATION OF INTER-

ACTIVE TELEVISION TRAINING PURSUANT TO THE EXPERIMENT FUNDED BY THE

NATIONAL SCIENCE FOUNDATION

All three parties to this agreement have a mutual interest in continuation
"of interactive television instruction for Rockford firefighters via the two-way
television system developed through the National Science Foundation Grant No.
ATR75-14286. The initial experimenﬁ was a success from both technical and
-instructional perspectives. The system is now operétional.

Plans for in-station two—waygtraining and information exchange have been
made by the Rockford Fire‘Department. The functions served by the two-way
system, according to plans, would become integral to training and communication
in the Dapartmert.

Rockfora Cablevisiqn is anxious to make maximum use ¢f its two-way communi-
cation capability and enhance the value of cable service to fhe cormunity.
Rockford Cablevision is also interested in éther services that wizht be
developed and tested through the Lwo-way system.

dichigan State University was committed to the goal of continued service
in the original applicacion for the grant:

A fipal criterion {(for selectiaﬁ of experimental opportunities) wes our

concein that whatever applications we might he able to implemert within

‘the cooperating community be ones which the community cculd itself con-

tinue to utilize and find satisfying, when the prcject eanded.

Bevond fulfiliing this original commitment, the University would like the
oﬁfortunity to further evaluate the instructional system, and participate in
a formal evaluation of other experiments to be corducted on the syctem.

To pursue thzse interests, tlie integrity of the system must be maintained.

Therefore, by this agreement, the equipment identified in attachment A is

transferved to Reckford Cablevision, Incorporated in return or the fellowilag

services to the City of Rockford Fire Department valued at the rates indicated
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until, at these rates, the market value of the equipment, $25,197, (Attach-—
ment A) has been fully paid in services:

Forward, midband chanmnel to 12 fire stations, $20 per hour.

Return channel from 12 fire stations, $20 per hour.

Use of the forward.and return chanmnels for Fire Department training

includes without charge the computer control of the videocassette pro-

grams, terminal scanning, response processing, feedback by character
generator and report printouts as described in Volumes II and III of the

"Michigan State University-Rockford Two-Way Cable Project" reports. This

use also includes brief access to the computer and time code generator

for preparation c¢f two-way lessons.

The commitment for service is not to exceed five years from the date of
this agréement, should the demand be so low as to extend the agreement over
that mich time. The agreement will be considered fulfilled at the time the
market value of equipment has been fully paid in services, or five years after
the date of this agreement.

At the end of the period where the services of Rockford Cablevision are
subsidized by the transfer of equipment, the Rockford Fire Department will be
entltled to purchase the services at negotiated rates approximatingﬂgbg»gﬁggs )
in this agreement.

Through the service period under this agreement, Michigan State University
will have access to technical, cost and firefighter performance data for
analysis and publication in professional journals. Data necessary to evaluation
of other exrperiments using -any of the two-way equipment in Attachment A, conducted
before the completion of the agreement will be made available to the University.

If the specified two-way services cannot be provided, for any reason, prior
to the completion of this agreement, all of the equipment will revert to
Mi: _gan State University at no cost. The University wili be obligated to pay

t* cost of removal. Rockford Cablevision, Inc. by this agreement does not

accumulate equity in the equipment, through the period of the agreement. Tramefer

- of ownership between Michigan State Uriversity and Rockford Cablevision is teo be

consummated at the completion of the agreement.
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Attachment A

" MICHIGAN STATE UNIVERSITY
NSF-ROCKFORD TWO-~-WAY EQUIPMENT
. Item
General Automation SPC 16/65 Minicomputer

(32K), teletype, IO Controllers, Card Reader,
Line printer
Hazzltine 2000 CRT
1 Shintron Time Code Generator/Readers
Telemation Character Generator
2 Sharp Color Monitours

Time Code Interface (ASU)

Contrcller Irterfaces (MSU)

Coaxiai Scientific Transceiver and COS
Addressor

19 Jerrold Terminesls (CSC modified)
1 RCA CTM-10-B modulator

1 Band Pass. Filter 3261--B

$ 12,825
1,259
1,750
1,905

605
850
1,332

699

2,234
950
650
138

$ 25,197



Attachment B

UNIVERSITY OF MICHIGAN
NSF-ROCKFORD TWO-WAY EQUIPMENT

Item

General Automation SPC 16/65 Minicomputer,
34 K Cors Memory

1 Shintron Tiﬁe Code Generator Reader
3M Character Generator

1 SONY Videocassette Recorder

1 RCA CTM-10 Modulator

1 Band Pass Filter #3261

11 Jerrold terminals

- Estimated
Current Value
$ 3,496
1,750
1,204
850
656
138
350
$ 8,644
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