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Sciende Foundation, Division of Mathematical and Computer Science.

The project is under the direction of Hubert Lipinski and Roy Amara. ( ‘
Other 1 taff members who contributed to thgs report: include Roberta
)

Edwards, Jéanne Muzzicato, Robert Plummer, John Tydeman, and
¢ . ‘Carol Westberg. ) - R .
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Part 2, An Interactive Monitor T ‘
by Kathleen Spangler-Vian, Hubert Lipinski
Robert Plummer, and Sara Spang, Repart R-45

'

o
.
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The Tests: An Ovefvlew'

¥
_ HUB is an ekperimental computer~based system, designed to address
conmunication problems in the modeling procéss. Over the next. two years,
‘we plan to test and evaluate the HUB system with a number of user groups.
Ié testing cut our degign, we want to see how HUB addresses. communication
problems among model builders and between builders and users, as well as
problems in documentation and validation. we know that HUB in practice
will differ from HUB'in theory. 1In practice, .many unexpected problems and )

concerns are bound to arise--technical problems of system design or specific

effects of HUB on group communication. ' .

Before presenting HUB to user groups, we have been testing its capabil~
ities in a series of structured tests., The object of these pretests is two-
fold: to exercise the system and to identify gu;%ing quegtions . for the field
tests. The structured tests range from artificial games to real-world prob-
lems. While they do not address modeling problems per se, the activities

were all chosen with modeling and communications issues in mind.

!
In order to test all of tansubmodules, we selected four different ac-
tivities. In the first test, whsch focused on the use of the program work-~

space, a gyoup leader taught other participants about a programming language

called LISP. . The 'leader had to run the LISP system and lead a group discussion

about it in the comment node. The types of communication patterns produced
might easily occur among model builders or between model builders and users.
The second test looked again at the use of the program workspace.' This time,.
the topic was a group demonstration and discussion of the NETED editing pro-
gram. The,third test usxe.a simulation game called Adventure, which re-
quired the.use of both a PLANET conference and the program workspace. Play<
ing the game created a sequence of activities and oorresponding communi-
cation patterns that might also occur among model builders. The fourth

' test involved using the document workspace. Three Institute staff members
attempted to write a paper, "4004 Futures for Teletext and Videotex in the




h.sﬂ}“* using HUB's system for documentation. Again, the kind of communi=z B
cation needed to write this paper jointly might be similar to thx,kind -

4‘¢
needed to document a model 'or to produce a formal report. '

. 3

All but one of our tests were carried out in'synchronous mode, and
all took place in a relatively short period. Also, all participants were, ,
located'at the Institute for the Future. In field tests involvinq model-~-
. ing groups, participants will most ligely be .geographically separated, and
codhunicatlon is more likely to be asynchro ous. Therefore, communlcation

patterns may be quite different from those observed here. ' .
i .
We drew participants for all these structured tests from the Institute RS

staff in order to implement this preliminary testing of HUB in an efficient.

t way. Not only were williné’users immediaiely at hand, but.the staff members
represented a vgriety of disciplinary backgrounds and different degrees ofj
familiarity with HUB-—~and computer conferenciné in general. Therefore, we
could expect to see a variety of different reactions in these tests. Most'

' important,. however, was that we could easily arrange synchronous participa—'
tion. In these tests, the part101pants remained in their separate offices.

with their own terminals, but they were #l1 using HUB at the same time.

In exercising the system in this‘manner, we, have uncovered a number of
technical and design problems--which we eJ!ected although not in the forms
they assumed. The attempt to write 4004 thures for Teletext" using the
HUB system resulted in major changes ﬂn the software desigh of the document
workspace. The Advqnture run revealed a minor prdblem in the instructions
for addingla program to the program workspace.. Another technical problem ’
appeared in all of the tests in the program workspace that required a change

in the computer code. The pretests, then, resulted in important design

changes.
\ £

Realizing that these structured tests are both artificial and limited,
we have tried not to generalize too much from a small sample. Yet they haVe

triggered important questions. How would communication patterns differ when

<

*Robert P. Bluthmer, Robert Johansen, Michael J. Nyhan, and P. G¢ Holml¥vy,

"4004 Futures for Teletext Ma Videotex in the U.S.," IEEE Transactions on
Consumer Electronics, vol. CE-25, no. 3, July 1979. ’




members - of the user qroupé came from difierent institutions and,perhqps
did not know each other on. a phrsonal level? what patterns might emerge
under asynchronous conditioﬂé? How much were the attitudes and expecta-
tions ‘of our partlcipants influenced by bHe fact that HUB is an Institute’

project? M - T _ ’ toe k & @
e e i

-Q' The gulding questiong ‘we have ;dentifléd er ‘the field tests antici-

pété the possibllity‘of different reactieps frdh.future user groups._ Our

x

'analysis of theae structured tests. and the*inaights we ‘have gained from

. them will’ influence the dlrecﬁion of oux research over the next two years.
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In this report we descnibe and- analyze the communicatﬁbn patterns re- ‘
vealed in the .htructured tests Our primary sour.ce of -data about f’these

. \z AN '.,'. .
patt:érns is the ccﬁference tra.nst:ripts. Since each conference invol\red e
- thkree or more. partic,ipants, several transcripts were availableqfof“ana)lysis..
We chose to analyze the three most complete transcripts ~ﬁo;' each test, -

Although we did not solicit q‘ collect t‘esponses ‘in any systematic fashion,' N '

we also received several oomments from participants .-'5.:"'1.'*' s m >

ki

’ We have developed a method. of transcript analysis tailored to th" e -

,
! -
N

_ structured tests. We decﬁded not to use. the form of conte,nt analysis that\'.:_‘.'_
.looks at each message or line ’iﬂ teims of predetermingd categofies 9f~ Qe

conmunication,\ for/ several reasons. First, it may"be da.fﬁicuit for: two or: .
more analysts to decide what thse precise defiﬁj.tion of categories like )
"procedural" or "prdblem—solving messages should bé' xSecoﬁd, if they do .
settle on a definition, it may be so precise that. !tt can’ only describe a
very -limited set of messages. Third, it is difficult to apply these cate--
gorjes consislently since subtle changes in the content of a category, an& |

in- the flow of communication, occur constantly. R

.

view of the total process of comnunica‘tion in a conference.!wpart of“thi"s'""
overview entails looking at the context in which.all HUB communication
takes place. . The bardware is more than a part of the setting; it helps to
shape the centent of the communication as 'w'ell. In orde'r' to wse HUB, a-
person needs a telephone‘ and a terminal. Sinply dialing a mmber oonnedts
the user via TELENET with the PDP~10 computer at- Bolt;. Beranek and Newman r
in Boston, where HUB resides. \“\
The use of this hardware imposes certain -conditions on communication., ,
Any infoxmation” conveyed through the system must be typed; therefo're no
visual cues or other nonverbal information will add to the understanding

of a m‘ge. Typing also slows the pace of information exchange.

- 1 -
v .

We have chosen instead a form of analysis that gives us a broad over-'. .. "




R , .:'4;-' . i )
[\ i - i) s e ] e o . L ' . .
LS !_' ° “1.—' 5'.,"- .. ’ “ ’ :fl:’ e \
. . ‘A-I‘f ' —-f ) N \ ’ -’:.' .
{f?$ ' chause paper—printing terminals werej,used in all these structured tests,
I A
T each person received an ‘immediate printout, which,provided a record of the
e |
L éonference.,ﬂi " Ly T Ea
LTy ST . .o . "
i i . &;= In analyzing .the transcripts, we can view the content of a conference
5’ . . L 3

o @8 a serles of phases in a developmental scheme. - We divided the transcripts '

ﬁg#?;ﬁ- of the tests into'numbered entries, which we distlnguished according to the

S w: source of the‘information, For instance; two consecutive ‘messages from the

same pérson or. progtam Were counted as. &ne continuous entry. The appearance

ﬁf SR f-._. Qf a message that was not from:that 8¢ person or program marked a new

eqtry. ‘A sequence of .. entrles {e.qg., lf
' ‘v RETR - . /’ ' A
' In each entry or .sequence of entrles in a phase, we wanted to descrlbe

0) forms a phase.

' multiple facets of communication and to select facets that were particu-

“larly’ relevant to these conferences. After reading over-the available

R transcrlpts, we ‘could distinquish four dimensions of communication:

LI -7 - . - e \

° Dixectionality ' v
- @ Social interaction t

D G
g4

v,"
e,

e ' oot e’ Task orientation
RN . ® ' Reflection d
e . : I'4 . ' )
In-exploring the direction of communication, we want to know who is

-'3Ti?'o ;interacting W1th whom, or what, in the case of a program. This study of
) irectionality can serve as thé basis for a network analysis of the confer-
, ence. . The social dimerrsion of communication involves processes of group
organization and indlvidual role’ definition. Social relations deveiop not
’ .cnuy among participants but between the ‘participants and the programs as
. well. The task—orlented diménsion of comMunicati n inv@lves the accompllsh—
(I ' ment of tasks. ' Both the participants and the program are engaged in ‘defin-
" ing specific’problems, goals, and methods. A fourth dimension of communica-
' tion may or may not be involved reflective comments show how the partici-'
~ pants perceive their own interactions with each other and with the computer
system.' In these structured tests, reflection is a human expression'only;
Participants often comment on_their own communication patterns; the proghams

1 do not.

P

These dimensions of communication‘are distinct‘only in an analytical

.
-

sénse. In any message,'be it from participants or a program, the first

~ . . .

-
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zhree dimensions of communication are expressed simultaneously. o

-. \ | For eaqh preliminary test, we examined one transcript at.a time. We

. divided the transcript into entries and then des&ribed‘each entry in’ termém

- of the four different dimensions of communication. After all three tran-

t'scripts of a conference .had been described we,?ompared them\to ffnd phases
* common to all. We found that in any one conference, eaph partibipant'
_ transcript differed slightly from the others' : Variation in the number of

N
L

entries on a transcript was caused by the extra procedural ;teps Certain
participants would take to run a program Or correct a nistake. Also,
because partf?ipants -typed-and sent messages at 'different times; they re-

cefbed mqssages and pxogram 1nformation in sllghtly different sequences. *
5 .

* The developmental scheme of the-. series of phase§ provides an overview’
of the” process oﬁvcommunication 1n*each conference. We did not set out to
look for any "universal stages of group development in computer conferencing
or to impose theories posit a set pattern of group phases. * Instead, we
tried to f1nd processes unique to each computer conference situation, each
with 1ts own context, participants, and tasks' at hand. When we study a
series of phases, a picture emexrges of the development and change in com-
munication patterns over time. We will now examine each’ of the tests more

closely. P ’

.
o
L g . ~ L * ' ° M
v 4 »
L' . /
~ : ° . »

*Such theories have been preeented by Balds, Bion, schutz, Parsons,

Tockman, Mann, and others. ¥for a Summary, see A. Paul Hare, Handbook of .

Small Group Research, New York: °“The Free Press, 1976.
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"~ ° . " TheTests; A Closer Look

. .
.
R T

-

« . 7 Whjle the structured tests develdp differently, the first two phases
are the same in all of them. °Phase I 1nvolves GAINING ACCESS to the net—.
work (TELENET), HUB, and the subsystems- of HUB At the social level the_

the user and the computer systeun At the task-oriented level, each user-
faces the problem of gaining access to some computer program. Two differ- h

“ .

ent varlations of this gerieral pattern appear.' ~ : v
,-» .

Subphase A beging, at the spcial level with a rote exchange/between the
user and TELENET. Each person must give and receive fibm TEDENET a predeter-
mined sequenc: of coded-information. Every user supplies the same type of
information, While the user may or may .not understand what this code méad?,
he or she does understand its signlficance at the task-oriented level-(withopt
it access to the desired activity is impossible. The information must be

given correctly and in the right sequence,

Subphase B begins when the user gives the command to run HUB. Unlike
s . Subphase A, Subphase B gives thefuser the illusion of a social context
Therefore, this commuBication is quasi-socjal-+in nature. Also in contrast
to Subphase A, this exchange.is in English rather than code, in question~and-
+* answer form.rather than rote response, and in personaiized rather than deper-
sonalized fcrm. The user is asked'to state his or ‘her own name and set a

personal password At the task-oriented level, the goal of establishing per-

4

sonal identity is to gain access to HUB activities. HUB prints out’what ac-

V- ‘ tivities are available in the different workspaces. The user then must choose

. whith one he or she wants to join by entering the number of that activity.
(1N . P ”
. : Phase I is called INTRODUCING THE ACTIVITY AND THE GROUP. . At the social
leVel, communication takes place only between the user and ,he program of
. ' the chosen workspace. Therefore, as in Phase I, the exchange establishes a

one-to~one relationship between the user and the‘computer system. .Unlike ,

Phase I, however, the program dcminates-the interaction and sgrves to

first phase is characterized by a one-to-one communication pattern‘bétween Y




introduce and coordinate the group around a specific aativitx The progras

introduces the name of the activity in the workspace ; it lists the names of
all participants and tells which ones are present ‘At the task—oriented
level Phase 1I is distinct from Phase I because it involVes the problem Of

) group introduction and coordination rather than individual access.

1
-

After Phase II, each test unfolds in a different series of phases.

: There is one @eature of HUB, however, that begins in Phase II! and’' contin-
) uea tb appear in the following phases of all the conferences. This fegture
is programmed into all workspaces' in "HUB. For each participant\ the pro~

. gram prints out who is currently typing, joining, or leaving the conference.

Therefore, it provides an update of all participants 'activ1ties. At the
social 1evel this- update allows each participant to anticipate pther par—.?
ticipants messages. It' also serves to coordinate group communication by
giving each participant an overall view of group 1nteract10n. These updates

appear continuously from Phase III to the end of a conference.

We haVe presented the analysis of each test by first giving a summary.

of the subject of the test and an overview of its phases. This brief sum-

mary page is followed by two graphs'. one illustrates the number: of entries '

- in each phase, the other gives our analysis of the network of communicatlon
in the test. Finally, a detailed content analysis of each phase describes
the social, task-oriented, and reflective dimensions df interaction.

>~~
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CTEST 1
' LEARNING ABOUT EISP 7, |

. ¢ L
[ . .

SR R ‘ . o ' . ROTIPUE
N L - . P
. } e . L
-11- \l ’ o " 4 ’ b Yo '
L} . - .. A
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) . . Co
LISP is a programming‘nanguage used for v&rious projects investigating
artificial intelligence. This ranguage~deals primarily: with symbolic infor-
mation. We decided,that oné staff member would try .to teach LISP. to ‘several
others‘using @ w instruction ‘would serve as a structured ‘Yest of the

kindaof communication patterns. that might develop when modeling groups used

| - the pProgram ﬁorkspadb & '"fhe LISP sypetem fpnctions as a "command interpret r:"

That is, it -is an iﬁgeractiVe system that accepts commands from the user,

executes them, and-putputs- the: resﬁlts.\ To use .this system in. the program*‘
rkspace, .a program caL&ed‘LISP was created. Its only job was to activate-

the LISP -gystem. In particular, this test applies to;training in. the use

, of a- modeling program In.thisitest the orgqnizer of, the - session added

the program LISP to the workspace % When the cher;participante entered HUB,
hg ‘discussed LISP wiyh them in the comment mode ‘ahd then ran ‘the program to
iliustrate its problem-solvihg*capabilities .Only the organizer could run
and give oommands to the p¥gram. THe others were "looking over his shoul -
der" and.commenting on the #un. ,

- -

"
g
»

s - . wﬁt s - " . . -
¢ LA | . * * * * *
RN y . -

"*LEARN 16 ABOUT LYSP- took place at the Institute fqp the Future on May 22,

1979 1:30 p.m. Four parti pants were involved. Three transcripts were
analyzed. The tesk lasted 'ﬁpproximately two  hours, ) . i B
A

" \ = . ‘.

4 ’
. [y

o - \ ‘.
. . R o
[} L} - . ta
- . . - - Ve
. . i .
- . . . .
.

,  PHASE I GATNING.ACCESS -—~\_.,/ AR -,

”
*
»

PHASE 11 INTRODUCING THE ACTIVITY AND THE GROUP - - . .

\ - , .
_ PHASE III LEARNING *ﬂgépcn LECTURES . - ‘ ' : ’
v , . The organizer dominates communication as he lectures )
L " about LISP. He takes the role of teacher and others
. s fall into the corresponding. xole of student communi-

cation ‘isg slow and tedious.

I TRANSITION- TAxigg‘A BREAK ) . O . 4 .
PHASE. IV SOLVIN.G PROBI.EMS USING 'ﬂlE PﬁRAM ' : !
Co. The organizey runs the program’ to show how LISP can
+ bé' used to solve problems. Other participants address
- a few questions and comﬁents to the organizer but not.
- to gmch other."-'; o :_n '

3
1

< PHASE V - TESTING THE GROUP - ° '
N . The orgariizer'gives the group.a quiz cn LISP, which
'"fncreases group participation. _fThe . group' s responses
: suqbest that they ‘do. not, fully umderatand LISP. '

PHASE VI - WRAPING IT UP ., : ' .
' The organizer decrides ‘that the session should end.
The others tacit&y abrevn.

s ’ ¢
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~PHASE I. GAINING ACCESS

" LEARNING ABPUT LISP

-

v -

_ Rote exchange with TELENET/COMPUTER.

TELENET
k15 DK9 ’

" TERMINAL=T165

@c 617 20c .
617 20Ch CONNECTED

BBN-TENEX 1.34.40, BBN-SYSTEM-C EXEC 1.54.56 _
@LOG SAMMS s : -
(ACCOUNT *) ' '

JOB 28 ON TTY160 16-APR-79 17: 35

"PREVIOYS. LOGIN: 16-APR-79 17:34

{JoBS 7, 29, 36 ALSO LOGGED IN UNDER SIMMS]
f

Quasi-social exchange.with HUB. - . *

' @HUB

" Welcome.

Please set a three ;haracfer password.

Please type your last name (and then, strike the CR‘key)[ :

- McPherson * . g .o

- Mac ; ' . -
Good. Are you using a terminal tﬁat prints on paper?

- Yes

" Thank you

»

’
You may attend any one of the followlng actlvltles St
Planet Conferences:
* 1 Demonstration conference L i
Program Workspaces:

2 Learning about LISP

Please ty;{pe,' the number of .the activity you wish to join. ‘g
# 2 Iy | o , .

L)
.
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PHASE 1II. INTRODUCING THE ACTIVITY AND . THE GROUP

"When the participants ¢hoose the activity "Learning about LISP " HUB.

takes them directly to the' program workspace. Aside. from the general func-
tions ‘of this phase, the program workspace also introduces the’ spetific pro-

,‘?ram being run, LISP, and the orgdnizer who is runfing LISP.

[Comment 1]~ Porter, {0rg)
- 1'11 begin-by telllng you a little about the programmlng language LISP.
- It was Invented by John McCarthy (then of MIT, now of Stanford) "for

- use In varlous projects investigating artlflclal intelligence. He

- wanted a language that dealt primarily with SYMBOLIC Information,

-~ rather than languages like FORTRAN or BASIC, which deal primarily

~ with numeric information. LISP has some very Interesting, features '
* that distinguish it from almost all other languages.

N

PHASE III. LEARNING THROUGH LECTURES

Social. The organizer immediately assumes the role of group leader.

The group apparently recognizes and accépts his authority because he is the

only one’ who knows about LISP. The leader dominates this phase of the in-
struction, lecturing about LISP.  Therefore, he also takes the role of tea-
cher. To complement this role, the other group members begin to act like"
students 1istening to him and occasionally asking him questions. The organi;
zer's messages are directed to the group as a whole or .to the participant/who
has addressed him. The other group members tend to address their messages

only ‘to the organizer and not to each other.

Task~orierited. The purpose of this structured test is for the organi-
zer to teach the programming language LISP to several colleaguesn' He de-
fines the basic elements of LISP and outlines the method needed to use this
language. He presents this informetion in the form of a lecture, -with par-
ticipants interrupting to ask for concrete examples of u‘ing LISP. They also
want to know: "What can I do with it?" The organizer néver really answers
this question. He buts it off, insisting that the purpose will be evident
later. Sti&l, nia'wtudents' frustration shows in tneir attempt to bring up
the question more than.once. The degree of- comprehension af the‘students in

this phase’ is difficult,to qssess. At least they understsnd qrough.to ask

. K
.

questions.

3




.. [Comment 7] Pbrter(Org) ; L
g“,’* Now let me tell. you about lists. A list. Is a group of elements
A enclosed#in parenthses, with the elements separated by one or more
* ., =~ blanks, ‘One thing that can be an element Is any atom.
‘.= S0 here is a simple:list: , ; : ‘

- (aBC)- ‘ ’
- The list has 3 elements and the order of the elements Is slgnlflcant@
- Thus (8 C A) is not sthe -same. llso; N T 2
Now joining: Simms N

Reflective. The organizer recognized that ,communication is slow.. He
* !

wants to keep messages short in order to speed up interactien._ Héialso're-
marks that he should have typed in all introductory matérial before the con-
ference actually began. The lecture-style introduction has been long and

- tedious, particularly for the other participants.
Throughout thie phase, and all other phases 'of the conference, the pro-
gram workspace provides its usual updates on participant activity.

1

TRANSITION: TAKING A BREAK

)
.

The organizer, who must attend to other duties, simply leaves his ter-
minal and keeps the program running.. The other participants log out of the
gystem. At the social level,, this sequenee of events reflects the degree to
whieh group interaction depengs upon -the organiger. The other group members

do not continue to interact with each other over ‘the system. At the task-

'

oriented level, the learning procgss is interrupted. ¢ -
(Comment 20) Porter(Org) . f :
* - Brief time out-*Bob is on the phone and wants Lo talk to me and Mike.
- . ! " ‘. . . !
Now Leaving: Simms
Now typing: Angdrews o . * I
. .- - - t -

Kd
The participants reenter the conference.; They go through Phase I and
Phase II again. - : ‘ . ‘ - o

[




PHASE IV. SOLVING PROBLEMS'USING THE PROGRAM

v

Social. The organizer again is the focus of ,the communication‘process

-(of 12 comments, 7 are made by the organizer). Hevdirects his messages -

" either to the group as a3 whole in order to explain features of LISP or to

the program in order to demonstrate how LISP works. In this direct inter*
action with the other participants, the organizer assumes the role of tea-
cher. The program has the -role of problem-solver. It .is quite clear that -

the organizer is in control.of the program and not vice versa. While as a

teaching tool the program presehts a structure, it determines neither the

,oﬁﬁer'nor the direction of the organizer's communication. Meanwhile, theﬂt.

othqr memb:rs of the groyp retain their student role. They ask the organ

about the of certain terms and about, certain responses given by the pro-

gram. They continue'to address their comments to the organizer and not to

o
< 4 "

each other.

(3

Task-oriefted The organizer now uses LISP to solve certain problems.
He suspends the comment mode and communicates directly with the program,
which prompts him for, a statement. The organizer responds by typing in a
LISP expression, and the program then prints out the value of the expression.

Although thé organizer explains the value to-the group, their questions about

.definjtion of terms and program logic indicate that the group does not. thor-

oughly understand LISP yet, .

[Comment 22) Porter(Org) . . .
- Now 111 go into LI'SP and try a few CAR's.: Notice that after the

- system prompts .me with - , | just type an expression, and |t auto-
- matically ‘evaldates it and gives me the value.

-

Resuming program to. o
(CAR ' (A B)) - :

A . s . ‘

-(CAR (XY 2))

Zonn '(uxme | 3
((x))

- (CAR . _

Now golriing: Stmms/(GAR ' ((A B)) ) ~

(A B . ' 2 <
-(CAR (A B)) . I

uvd.f. RS ‘ o

\ )
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- . Suspending program

.

+

¢ . o .o
. v
L] »

.[Comment 23] Porter(0Org) - ‘ '
- The lines beglnnlng with - are the ones | typed (we missed the first -), .
- the value of the expression follows .6n the next line. The last example
- shows what happens If we leave of f the quote; u.d.f. means unbound
+ function--it's telling us that A Is not defined as a function, so it
.- doesn't know how to evaluate (A B). Let me know when you've caught up.
- to this point., Any questions?

-

[N

*
¢

Reflective.‘ One pdrticipant tells the others she has line noise. She
‘logs out and logs in again going'through initial TELENET and HUB access phases.

: : . . : _ _iﬁ,

‘-

-

PHASE V. TESTING THE GHOUP

Y

Social.  The organizer maintains his role as leader and teacher bylde~
ciding what process of_iearning LISP is the best: a quiz. .. The "students"
follow his lead. The frequency of their'communication is higher than in
Phase IV (of 27 comments, 19 are made by the group members, and only 8 by
the organizer). The organizer gives the participants a great deal of approval
for correct answers and thus encourages responses. The group members con-
tinue to direct their messages to the organizer. At the end of the quiz,
two partic1pants make statements to the, group that indicate a feeling of
competitiveness. One group member misses two comments completely because

. they fail to appear on her t«ansCript. Consequently, she misses a quiz ques-
tion and sees only a series :of .non sequiturs for a while. The prograth con-

tinues to play the role of problem-solver.

(Comment 50) Porter(0Org)
v . - Nay here's your next quiz question: ' ‘
- What combination of CARs and or CDRs cam be applied to (X Y 2Z) to-
- give the value Y?

a

Task~oriented " The organizer decides to quiz his students on the LISP
logic they have learned He introduces the first quiz question without a .
formal warning. Two students give correct answerg; one gives an incorrect
answer. At least two participants seem to have understood, although perhaps !
superficially, the LISP instruction. Throughout the quiz, however, all parti-

cipants ask the organizer for clarifications. One question is unintelligible

’
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" to. the organizer; he says the COntent is unclear and lets the question drop,
The participant who asked the question tries to rephrase it, but ends by

canceling the text " Andther participant also cancels one of her questions,

perhaps due to uncertainty about the legitimacy of the question. These can~

cellations show that two members of the group were unsure about their grasp

of LISP .and that this uncertainty was not communicated to the teacher.

t

Reflective. At the reflecﬁivg level, one participant recognizes that ,
. ‘ -*
line noise causes the incorrect printing of symbols in LISP. This noise,

she sees, is the source of some of her confusion about.LISP.

PHASE VI. WRAPPING} 10)

Soc{al.. The organizer still controls group communication. He\suggests
that they wrap up this session and begin again tomorrow afternoon. The other

members tacitly agree, Without c&nment they log out. Leaving involves an-

other rote exchange with the: program workspace and HUB The organizer has

the longest exchange, as he requests specjal services.
AN
[Comment 62) Porter(Org). -
- Maybe we'll wrap'this up for now afid have another session tomorrow
- afterngon. 1'11 be able to show you more of the language now that we
- have gotten these preliminaries out of the way. Go ahead and log out,
then 1'11 store the transcript. Cheers.

" Now leaving: McPherson, Simms
Now typing: Andrews

Task-oriented. The group now deals only with the problem of leaving
the system. .[Each member leaves without instructions or discussion. They
apparently know the necessary procedures. Only one member has di.fficulQ.
communicating with theiprogram. The organizer moves from the program work-
space back.to ﬂUB.' When HUB agks him 1f he wishes to :store the transtript,

he r¥esponds, "Yes." He also asks to review the last comment and then leaves..

.«
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.o TEST 2
NETED: LEARNING ABOUT THE EDITOR

8

NETED is a simple, lie~oriented editing program controlled by a wide
variety of commands. Teaching NETED to staff members was chosen as a struc-
tured test in%order to experiment again with the use of the program work-
space in HUB. This activity of simultaneously running and discussing a pro-
gram would probably be a very common occurrence in any modeling effort. sThe’
‘organizer of this session entered the workspace and typed out all his intro-
ductory information before other participants had arrived. He ran the NETED
Progr o demonstrate most.of its editing features and he suspended the pro-
gram t d group discussions. In the program workgpace, only one person
at a t an run the program; the others can observe and comment.

gr

LEARNING ABOUT THE EDITOR took, place at'the Institute for the Future on
May 22, 1979 at 4:18 p. m. Three participants were present, All three tran-
scripts were analyzed " The test lasted approximately one hour and’ ten min-
utes. ' ‘ ! e

L

v 4

PHASE I GAINING ACCESS

r

PHASE II INTRODUCING THE ACTIVITY AND THE GROUP_‘

PHASE III SETTING THE SCENE -
The organizer comes into the workspace and enters .
introductory material just prior to the other parti-
cipants' entry. When the others come in, ﬁhey see
these messages. : ! '
PHASE IV  LEARNING THROUGH"LECTURES AND DEMONSTRATIONS
The organizer describes NETED by lecturing and run-
'ning" the NETED program ‘to demonstrate specific fea--
tures.* Other part?cipants make only a few comments.

PHASE V TESTING THE GROUP" I
' The organizer gives a quiz on NETED, which increases
the other group members' level of participation.
‘They direct all their messages, ‘however," only to the
organizer and not to eath other.

PHASE VI - PJANNING IT BETTER NEXT TIME
) The organizer decidegs that the session should end;
things are moving slowly. Participants comment’
that it would be easier to learn if they could run i
the' program themselves and vork with only one fea~
“ture at a time to avoid information overload. .




- NETED NETWORK
: Number ' — . _ _ . - ;.‘
. o of entries ' Received by: = - " .
. ~ {Program
Sent byr
\ t byr P1 | P2 | Py | ALl | TRLENET |wu | “OUCRR | NETED
. F i
Py 0 3 2 14 5 -4 6 7
. 7 0 1 0 10 3 4 0
* - .
. Py : 8 0 0 0 4 4 4 » 0 .
(’—‘. ‘
TELENET 6 |10 4 0 0 0 0, 0
" “
HUB 4 4 4 0 0 0 0 0
Program
' " * e 14
Workspace 7 43 38 0 0 0 o 0
NETED 0 0 0 9 0 0 0 1~ o
. ﬁ\} N — ) ' < > [y
. *no update (t;an!cript_obta;ned . i ’
o by review procedure) .
' ' ' %39 updates - S .
1233 updates -- . _ -
. . -
) o\ .
NETED NETWORK: - .
N . LENGTH OF.PHASES IN ENTRIES “ ,
ol ' R 'ﬂ ’ - 'S
o " -2, a0 60 ' g0 1 120 140 160
‘ T I W N N AN S R T S .
’ P . 11 111 v v | vi '_
' T C -~ L ) ) - = a
. P, 1 11\1 ) N " vi o ‘ '
Py i1 [IH v LT l -y vi | .- .
ol .~ C e eeoa --,. L 3 .
: . ‘: . . . \\‘ , 3 -
Phase 1 Gaining access
. o " Phase II Introducing the activity and the group
" #Phase III . ° Setting the, scene o
i Phase’ 1V Iearning through- lectures and demonstrations -
. Phane V Testing the group
' Phase VI Planning it better next time ’ ‘ N
e b
f
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< . » ' NETED: LEARNmG ABOUT ,'mz En‘_['ron ,
— . ' ’ " J . _ : ) | \ |
'—‘ - ' \ . [%
R PHASE 1. GAINING ACCESS B S
M " | Rote exchange With(TELENqucoMpUTER i-“ . . 1 ‘ s | '

Quasi-social exchange with HUB and the program workspace.

.
. . ,,\ . .
.
- . : ’
.

s . . \

.

PHASE II. INTRODUCING THE ACTIVITY AND THE GROUP . »

’ : ‘ .
Once participants enter the activity, the workspace begins to proyide

*  participant acc}vity updates for each user.

Porter (Org) is runnihg the program NETED. Do you wish to see the run also?

- YQ;S . R . - . ' g,
¢ . ' . 4 .
NETED [4) run by Porter(Org) 22-May-79 7:18gPM z
3 T | o
- Porter(Org), Sanchez are present. ‘ e S
. l" | . ( T, . .“ - ) N .
) »

PHASE III. SETTING THE SCENE

¢
., i N
[

N Social. The organizer enters the workspece and types in several messages,

. ' which the other participants receive as sooh as they enter the workspace.

. & . : - o '
. Task-oriented. The organizer(s conments consist pPrimarily of {ntroauc-
ing the participants to NETED. He provides background material on what the

program is and what it fs designed to do. - & - o . -\
. [Comment 1) Porter(Org) | ’
NETED is a simple, line-oriented text editor. ''Line-oriented' means that
» . the text being edited is thought of as tonsisting of LINES, rather than
~ pages, paragraphs, or whatever. NETED is .controlled by the use of simple

, commands. Some are Just a-single letter, such as the command T, which

- Co means move to the top of the file. It Is (iseful to think of the edi tor
: havlng a '"'pointes'' which indicates the current position. Thus, after the

command the pointer is pofhtlhg to the top«(beglnnlng) of the text.:

N
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"'PHASE IV. LEARNING THROUGH LECTURES AND.DEMONSTRATIONS

Social. Participant interaction dyring this phase is basically limited

to receiving information from the organizer. The organizer ptovides an in-~

. troduction to the activity as the other participants remain passive, offer~

¢

ing 0nly perfunctory comments/questions in response ‘to<the organizer s re-‘

- w N .« A . -
. ':"P_

quest for acknowledgment. o

L s

-

Task-oriented. The organizer provides'parﬁioipants with background in: .

formation on how to use NETED editing.featur€§ He also demonstrates some - -

features by running the NETED program. Discussion proceeds much like a class-
room lecture presentation. The organizer preSents information and occasion- .’

¥
ally participants ask questions or make comments.

- . . . . .

[Comment 71 Porter(Org) . ) _ y
cfgsk,,~#’TT“go back to the program now. : '
) (.; .
*T . . . ’ ‘ ‘ V. : . n N .".'
*P 1 00 .
.‘P : ‘ is ' .-'
(Top of file.) - o g
Some words of wisdom: N S
Whoever has the gold makes the rules. ' . .
Pure drivel tends to drive out ordinary drivel &
" End of file reached by ‘P IOO'
* Reflective. One participant acknowledges his grasp of the basic prin- N
ciples of using the editing features. However, he indicates that it would
. i 3
take some time to hecome acoustomed to using the program. - - ! ’ o
o "“3 3 He /."
Fd FEEACE r'." '
. ¢ . v '*'_ . - Y .
PHASE V. TESTING THE GROUP ! an 3 T,
Social. Communication now becomes more interactive; participants offdr H ‘
more comments and ask more questions about NETED.* The organizer responds to
b

#
aach inquiry 1ndividuaLly, generally referring to the participant by name.
Participants in turn direct their comments to the organizer. There are no
comments that appear to be group responses--simply two sets of one—to-one

.interactions between the organizer and each participant in turn. The two

part}cipants;do not exchange comments.
y <
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Tagk-oriented: At this pofnt, the organizer begins to'quiz the parti-

. : ) . : -

cipants on their understanding of the previous matexial. To answer his
»
questions, the participants must understand the mechanics of using NETED .

features. The participants' responses are hesitant or incorrect, indicat-
ing lack of comprehension. ' - t' .\
y

[Comment 28) Porter(org) " . , E

Here's a quiz: what commands would let me change ”whoever“ to “wﬁom-~

ever''?

[Comment 29] Nielsen C T ' o - :Tg“
-k o T ’

v
L4 - "

Now typ?ng:" Porter(Org)

. [Comment 30} P, rter(Org) -
What | mean is, what‘commands would I type in. Just typinb ¢ wouldn't
do it.

.
*

5 Now typing: Sanchez

[Cbmment 35]'Nielsen
- *c /whoever/whomever/

.

% Now typing: Sanchez; Porter(Org) S \
v [Comment "33] Porter (0Org)

‘ I'll try your answer, Mike.
- ‘

. ' ’ “ ..
’ - : #

Reflective. One participant expresses some confusion when one of her

]

messages stops being printed in- mid-sentence The organizer and other par-
(4

e

ticipants do not- fespond to her query. o ; i

N N
¢ o, C e 4

Ao

¢

més VI. 'PLANNING IT BETTER NEXT TIME

.

Social. .The ofganizer abruptly indicetqs his'intention to end the
session. His rationale for ending the session is that things are moving a
‘little slowly. Although the participants offer no 6bjecticns to this de~

cision, it is clear thatvthey did not take part in thé decision-making pro-
i J

.

© cess. . - S _ ' oL

&
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[Comment 40] Porter(Org) : ' :
, Things are a bit slow-~why don't we call It a day Tomorrow or. the next
e . day, we'll try It-agaln, but this time with one of YOU running/the edi-
. . «#" tor and me Fogking over your shoulder (electronically). :

* e 1 -

-”'Task~oriented. lhe participants subsequent comments indicate that they
are still not very well Versed in using NETED features. One participhnt
asks the organizer for a caﬁ M.cation regarding the last quiz question, for
which no correct answer has bé&En offered The-organizer answers briefly and

continues with' directionq tqﬁthe participants on how to leave the activity. ’

Reflective. Both the d"'nizer and the participants agree that the ses-
sion might have been handled’ in a different way. One participant indiéates
. ) that learning NETED features may require actual running of the program rather‘
| than watching as ‘someone else demonstrates how.it is done. She feels that _
“ ) offering too" many program features at once was, overwhelming and that working : '_‘
'with one featyre at a time may be more conducive to learning to use the pro- N
gram. - L L - ' )

o

[Comment hl] Sanchez L
OK. | thipk its a good idea to work with the commands -one at a time -

like you were doing. Having .the whole list print out-like that is -. J
bverwhelming. | think. you actually have to work with jtu... = - . |

3
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L o .. " ADVENTURE ST s
s » L d ' . ' ’

Adyentuxe is a computer ‘game.” It was used:as a structured test because
“the program is interactive and useful in simulating small group ‘decision~ (.
‘making. - The communication’ patterns. involved in this decision-making might
easily take place in‘model . fsrences. ’Inqblaying Adventure with a

1 group, fwo types of decision-mak¥Wg.were necessary. The first type related

to the problem. of ‘choosing a-group 1eader; This interaction took place in

a PLANBT confergnce called Preparation for Adventure . Here the group had to -

choose a'leader in order %o .play the game. Only the leader could run and -

give commands to the, game program. After a leader was chosen the group

moved to the prdgram workspace where Ad’enture was located. Then began the

‘second type of decision-making, which focused on task-oriented objectives.

The game program’'set up a number of problématic situations that required the,

group to decide op.-an appropriqte course of action. The .leader would run
__the Adventure, then suspend the program and enter the comment mode Jto poll

other participants about their dhoices. The grpup had to reach ;

" cision. Theh the leader resumed the program and gave the -appr ate command. -

v . k
* ¢ * * : * * * *
’ R B + - =~ . .

Adventure was piiyed at the Inatituté-for the Future onmfApril 16, 1979,
Five .participants. were involved" and three transcripts were
"game lasted approximately one and one-half hours. N »

. . .
° LRI
“ ¢ R .
a S 0

. leader suggests a leader .and everyome'agrees. A technical

. expert'urges growp on to the game. L .

'y TRANSITION BREAKING OFF AND REENTERING ‘ i
o * The,grdup moves to thé: program workspace but a problem

arises in running the program.- The correction shows on -

"only one-trdnscript.r- EE B '

- . "
* . . . . M

. _ 6 ' s ' S #
PHASE V.  GETTING ON THE WITH GAME . ' ' e .
- c "Decision-making is slow and tadious as tbe le@der seéks
S . unanimity. : ! . Y
f ] " ! . »\ ° . N " . P
. JPHASE VI - PHASING OUT ‘ L ' A
A " . A systemn difficulty arises and graup members give up and ‘
e © leave the game.’

at

. ) hd ) - . , * - “ . . ‘A
PHASE I - '3 \GAINING ACCESS '~ - _ - >
Y ‘ ) 3 . - . M . ' .
, o oot Qt ) ‘ ’ .
,PHAﬁE II ” INTRODUCING THE ACTIVITY AND THE GROUP - .
. ’ @ ‘ . * ’ & , ! v . )
* PHASE III ,SETTING THE_§ . o e S
: ., .. Group receives instruc from ai organizer who is EI
f\ * - not online. T 4 :
o : ﬂ
. PHASE IV , FRRMING THE GROWP Co .
. ., -Multiple and subtle: rolés develop that reflect-staff =
. ¢ . relationghips. - Decision-making moves quickly. An implicit -
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"’ PHASE I. GAINING.ACCESS ' o . .
Rbte exchange with TELENET/COMPUTER.

. E Quasi-social exchange with HUB,

¢

PHASE II. INTRODUCING THE ACTIVITY AND THE GROUP - ' ‘ gt

=

The title of the activity is: . - L ' -
preparation for the adventure . '

‘The participants 'In the activity are: ‘ .

- . g
» ' Simms McPhersgn  Porter ‘
. Andrews  Abrams ‘
) Porter, Andrems,rAbramg are present. l ,
“ You have. séen none of the 9 éntries made so far. Please indlicate ,&
the entry number at which you wish*to begin. |If you dd not wish .

- ’ to see any ofg the past entries, strike only the (R key.

\
b

. ' . N T,
o PRASE III. SETTING THE SCENE- '
N

* v

Social. ’Iq this play of the game, the organizer i85 not actually online.
' Three days before the play of the gsme, the or"anizer enters’ HUB M leaves .
te instructions about how to play the game One group “member enterl HUB several

‘nt,on these instructions.

hours before the game begins and \eaves a co

o ‘ When they actually enter the game), other members of the group have varying 1
A peroeptions about with whom they are commqnicating: the _program or the per-
| . son. ¢ In any case, whaiever they peroeiVe as the:source“ot;the message, they,

all receive the same set of messages in the same order.

. Task-oriented. These messages from the organizer set a social task

She tells the’ members of the.group to'introduce themselves and to choose a
groupgleader. ' Then, she also gives instructions about the procedures needed
to move from the PLANQT conference to the program work‘paoe where tpe Adven- -
ture game program is located. I ‘ . ! .




. i ’

" [1] Simms(Org)  13-Apr-79 11:03 AM = ' L B
' ' Welcame. |'m glad that all of .you adventurers could: gather. here '
on this fqggy mornlng to seeak treasures and excltehment,
L " 12] Simms(Org) l3~Apr*79 11:04 AM : -
: Before you begin your -adventure, .| would 1ike all of you' to Introduce
. yourselves to each other and say a few things about the skills you _
", . bring to this expedition. : o oo ' -
: Y . ‘ .
4] Simms (Org)  13-Apr-79 I 07 AM I
When you have chosen a leader, give him or her .a few mlnutes Jead -
« to. get into the activity 2. Then the rest of you can join him/her
i there. To.joln actdvity 2, type control P, fol lowed by jJein (actlvlty)
2. Once you are there, you can talk to the leader at any time by sim-
ply typing your messages .

o : “

PHASE IV.. FORMING THE GROUP

- “Socilal. SynchronOus group communication begins at this point Each -
individual shows a certain style of comunication related to his or her role
in group process. The participant who has been chosen leader hesitantly ac- T
cepts her role. She tends to send fewer messages than the others and indi-
cates that she is relying on the othey group. mémbers ‘for assistance. Through"
the frequenCy, aggressive tone, and directiona,l content of his messages, . !
andther participant assumes the role of an implicit leader. Two other. parti-
cipants quickly accede to his suggestioné The. content of their messages !
shows sdine impatience and eagerness to get on with ‘the game One of thesge N
two participants assumes the role of technical expert. He tells othéxr parti- -.
cipants what brOCedures are necessary.in HUB*to move ftom one activity to

arfther. oo T ' T

. You are up to date. . . a ‘.
2. Now typlng' Abrams P

o [10] Abrams Fg Apr-79 5:36 PM . . _
“ | already have introduced myself. Let's get the show on the road! .

" * . T (. e

(1) Andrews - 16-Apr-79 5:36 PM ' ‘ "
| still have not heard from McPherson or Porter._ Hello Abrams.

Taskhoriented. A decision~making process has begun. The implicit
leader strongly auggests who thd;leader of the group should be. The other

s

N . , . . ,
D ' N " 2
. X ' X N \
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participants seem to aodept his authority and concur with his suggestion.

- A leader is choqen who coordinates® group introductions but who has’ no, clear’

plan of action. The technical expert speaks up and urges that the group .

move on to the task. The other.members agree and follow his instructions.

3 . ) !
Reflective. One member notices that there seems to be -an undue amount

.of activity going on. Wwhy, she asks, is everyone typing at once? In. face-
‘to-face interactions such activity might-imply a lack of group cqprdination;

" while it is functional in a computer cOnference, it may seem confusing to a

. the program )

«a

newcomer. ) ‘ _"

In this phase, the HUB update feature prints out who is tyﬁing, joining,
or leaving the activity. This feature continues to appear throughout all
following phases. o v

\

TRANSITION: BREAKING OFF AND REENTERING

<\

Communicatéon completely breaks down. Eachfparticipant successfullyo
leaves thé PLANET conference and moves to the program workspace. At this
point however, the program terminates because the instructions to run the

program had been entered incorrectly. ch participant is forced to log «

out of the entirg system. They must then repeat the proper sequence of en-

'“try protocols described in Phase I and{Phase II. (In the meantime, the or-

(24} Porter ¥ "

Let's give Cynthia a couple of minutes to get into.the game, then
_we can join her.

Andrews ts running the program adventure. Do;you wish to.see the run also?

- Yes

Adventure [1] run by Andrews 16-Apr-79 5:42 PM
Andrews |s present.

OPENF or RNAMF: flle open '
'COMPATIBILITY LOCATION = 703320 ~
- USER. LOCATION 62060 -
INSTRUCTION = 256000000000 : .

E:lT' ' . *

3 e

o




[Comment 1] McPherson :
- What was all that stuff | got as soon as | joined? Included was an )
¢ - exit-and control ¢?7 . , e P \ 1

-
<

. . ,
' / ' . 1;

e “e

<

.
' &

%" PHASE V. °GETTING ON WITH THE GAME ' o _ ' o y
. . . ‘ - '
Finally, all participants have been able to get in ‘and stay in‘'the pro-
gram workspace. They a@é ready-td‘play Adventure. ' ‘ )
. .

<

. Socilal. Tﬂe ﬁdventur; program takeé-a very human for%; it directly ad-
dresses a piayer in a conversational tone., This érogxam acts as both an ex-
pert and a guide, de;cribing_the nature of the game and telling ﬁow %o'uqe :
4he program. ‘this éame, only thé leader coﬁmunicates'directly with the
pbrogram. -She gives the program the commands needed to élay the game. The
p&rticinpnts Spend most of.their time communicating with each other. Onme

. participant leaves to take a break. ¢

WELCOME TO ADVENTURE!! WOULD YOU LIKE INSTRUCTIONS?
Yes -

SOMEWHERE NEARBY IS COLOSSAL CAVE, WHERE OTHERS HAVE'FOUND FORTUNES IN
TREASURE AND GOLD, THOUGH IT IS RUMORED THAT SOME WHO ENTER ARE NEVER °
. SEEN AGAIN. MAGIC IS SAID TO WORK IN<THE CAVE. | WILL BE YOUR EYES
.. AND HANDS. DIRECT ME WITH COMMANDS OF 1 OR 2 WORDS. | SHOULD WARN
/YOU THAT | LOOK AT ONLY THE FIRST FIVE LETTERS OF EACH WORD, SO YOU'LL
- HAVE TO ENTER '"NORTHEAST'' AS "NE' TO DISTINGUISH IT FROM. 4'NORTH''. ,
(SHOULD YOU GET STUCK, TYPE '""HELP" FOR SOME GENERAL HINTS. FOR INFOR-
MATION ON HOW. TO'END YOUR ADVENTURE, ETC., TYPE VINFO!,) '

YOU ARE STANDING AT THE éND'OF A ROAD BEFORE A SMALL BRICK BUILDING.

~AROUND YOU IS A FOREST. A SMALL STREAM FLOWS OUT DF THE BUILDING AND
DOWN A GULLY. | .

g

[Comment 1] ‘Andrews '
What does everyone suggest for the flrst’move?
. Task-Oriented. The prograh‘has set up the assumptions, goaiq,'and rﬁles
(or methodg) of the game. It also.gets up problematic conditions and seeks
directions from the players. Thd leader gives one-< or two-word commands to
the program. The commands, however,’rasult from g#oup decisions. 1In this
game, it seems that the 1eade§’wants a unanimous deé%gion. She waits until B

. everyone has agreed on a particular move before she gives any command ta the

A . ‘*
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program. The first command is received and'prooeseed by the program.” The,
second command is not recogniz@i. The leader suspends the commenthmoda in

.order to communicate with the program.

y L

PHASE VI. PHASING’OUT ' - o

]

. Social. The leader indicates that ehe is having problems communicating
commarids to the piogram The participant who took the expert rohp in Phase .
IV takes over the discussion in order to solve these technical proa}ems. | )
The leader and the ‘other participants respond to the expert.

" IComment 27] Andrews L ’
I m having a problem telling the program that we will take the key.

[Comment 34] Porter - ’
| think you need to go back: to the program with a CTRL-Z before glvlng

the ‘command. '

[Comment 42] Porter _— | e
In the words of the astronauts ¥| think we have a problem."

Now leaving: Andrews : . | .

{

[Comment L) McPherson
- Shall we all leave? -
“a

' Your current participation is ended. &
. - & [‘. N
Task-oriented. The expert finally ackngwledges that a real problem oy
exists. Each partlcipant then logs off the system individually with no N
apparent discussion. (Actually, the conferenée organizer goes to each‘par-
ticipant's oﬁfice and asks him or her to end ‘the session.)

v

A




“

-

. mEsT4 - )
. TEAM WRITING

.
[ ¢

The document workspace in IUB provides an environment in which’ a group

. of people can jointly write and edit a repott, paper,. or other documen& A

test of this use of. the dooument workspace_yas attempted over a period‘of

three weeks. The_objective:was for'threelmembers of a.research team to.write

a conference paper on the future of teletext. One member of the team wrote
the first draft in the document workspace and others were encouraged to work
on successive drafts by using the EDIT service in the document workspace.
This produced the following type of transcript~' ' ‘

’ The tltle of the document is: | . . . .
IEEE Paper - i7 ' .
‘ The participants in the activity are:. L

J
&, R =4

Porter Qup Nielsen

and the document Is stored in. the file:

|EEE.TXT
You have not seen '] comments and 9 changes made slnce-l-May-79 P]ea;e
-Indicate the date at which you wish to begin. If you-do not wish to

. see any of the past entries, strike only the CR key.

- 1-May-79 SR I e
PAGE 1 LINE 16 Porter(Oug) 1-May-79 h 59 PM INSERTED '
T In &his paper we address the following question: What are the ey

"issues surrounding the development of teletext and viewdata in the<§ S.7
Some of these issues come-readily to mind, such as the adoption of
standards. Our thesis, however, is that the number of Issues involved

. Is in fact large, and that taken together they represent a great deal

" of uncertainty about the future of teletext and viawdata In thls coun-

T otry. _ _ .
"PAGE 5 LINE 37 Poreer(Orq) 3~May-79 4:22 PM REPLACED W
also provides access to lnformatlon. Rather that a passive medlum,'
*  today's s o .
WITH ., S :

also provldes access to lnformatlon. Rpthor &han a passive medium,"

foday.s " L - ‘ | l : | .

&
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This test was not a struct@ test like the previous three tests; it ‘
wes a test of the system for a reel problem. it also encouptered a number

1

" of fundemental communicetion problems that led us to redesign the document
workspace. " We have thus not anelyzed it as we have the structured tests,ﬂ
. we,do, however, want to note the changes that it inspired in the document

workspace. ) . o R ‘ 5 ._.-»:;,_‘_:\ .

N RN 1
» . . . o
g

The design of the document workspace proved too cumbersome. First, .
there was not a clear focus on the editing process. Changes were unnumbered
and difficult to retrieve. ' Comments, on the other hand, were numbered
\&his created competition for the focus between an ordered transcript com-. .
ments.and a ‘less ordered series of'changes. In the revised workspace, the

R{]

changes are numbered and comments are ettached to changes (that is, they ap-
3 * j , ‘

.

pear next to. and reference the change‘to which they refer).

Another problem that arose in our initial design was the length‘of changes. N
We had not anticipated the long insertions that, in fact, occurred”in ‘this '
test, A participant, reviewing changes, would be expecting a quick review
of changes: and‘find instead that one change was ﬁive pages’ long. Thus, we
"have given users the option of seeing a summary of changes if'a change 1is
ten lines or 1ess, it is printed in its entirety; if it~ is more than ten .

lines, only the first line is printed.

~

. ‘4 . ) N ‘
Another-design modification concerns sorting of changes. Originally, -
. . . L\
chqnges were displayed in the order they were made. Now, they are sorted

by page and always displayed with other changes on the same page.

Finally; we have added ‘a summary of changes for each session. - since
the éhanges are not actually numbered until the session is complete, it was
not~possible to attach comments to one's own changes. Now the user .can get
e_list.of‘numbered changes and make comment¥ on these changes as.thééconclu-

sion of»an-editing‘session. , ¢
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. AResearch Agenda . . . .
R . i. '- o {Et; : . . . '
‘{ ) In‘the process of. analyzing‘these strnctdred tests, we have looked
'ﬂclosely at the hardware, the social processds, the tasks, apd the partici-
'pants own reflections on their expe;%gnce with HUB. Our analyais raises '
several issues about the ways in which the HUB system might influence,
whéther directly or indirectly, the communication pdtterns of groups in-
volved in computer modeling. Major isgues’ include" the distinction be-
tween information _exchange and understanding of that information, ’he flow”
of ‘information in the HUB system, the development of social roles in HUB,
the social role of the HUB systef itself and the reliability of communi~
cation. These issues provide an initial agenda for our research over the &
. " next 'two years. - ’ o8
°

M ¢

ISSUE l. INFORMATION EXCHANGE VS.. UNDER.STANDING ‘ s

!

Our- structured tests have brought out an important distinction to be
made in analyzing communication via any systemz a system' 8 capacity to in-
crease the amount of information exchanged eannot simply be equated with
its capacity to promote the genuine understanding of that information.

‘. h ?his distinttion was central to our dbjeotives when designing the HUB sys- -
. 'tem: we wanted to develop a system that would provide accefs to more com- -
puter resources for more people. And at the same time, we wanted a struc-

Y

- ture that would help people to better understand those ;esources. A _9(r~f

. L]
The two structured tests dealihg with instruction hint at some of the

problems that ‘might arise in using the HUB system to promote understanding
, of cSmputer~baled resources in modeling. In both the LISP and NETED tests}'
’A'a great deal ‘6f technicel fntormation was presented. One might aeeume“that
‘this'type of material would be more easily digested dlong with the real-’
time demonetration of the programs being explained.‘ However, the paqtici~
pants seemed to under-tand relatively little at the.end of the telte.

s : co ¢
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Several factOrs in the "style" of uaing the program workspace may account,
for this: the speed of presentation, the leoture-style format, the lack of

hands-on interaction with the program, and the brevity of the test. 1In
'both tests, the organizer ran the ‘program as a demonstration tool. Most .
information was given either by the organizer or the program The oilﬁr .

participants addressed their questions and comments only to the organizer;

their participation ﬁ%s minimal. At the end of the NETED test, participants

noted that.they mi'ght have learned more if they could have had a more active -

role in running and interacting with the program themselves. One partici-
pant in NETED also Qﬁggested that dealing with only a small amount of infor-
mation seemed a better way to learn "the NETED commands. This may simply be
a problem of 1nformation overload related to .the.synchronous use of the
system in the tests. Increased participation may have helped; the quizzesL
the organizer gave 1n both LISP and NETED “seemed to indrease theVgroup s

participation,.as,well as their understanding .of the informationzpresented

- to them.

e
e

The quiz results are misleading, however. In spite of a majority of .
correct answers in the LISP test, for example, the participants expressed

confusion about, the overall process of using LISP, including a basic lack

‘of understanding‘about what it might be used for. This raises a fundamen-‘

t -
tal concern for us--HUB might actually obscure a luck of understanding when
it exists. - ‘_q ¢ ' '

No communication sysbim can guarantee that its users: ‘will understand

each other. . But the structured tests have suggested some.specific patterns

for us to watch for as we test the HUB system over the next two™ ydBrs

.
¢ L 1

J " THINGS TO WATCH FOR:

INFORMATION. EXCHANGE VS. UNDERSTANDING )

.

L 4

A

® The potential of HUB to obscure a lack of understanding when
it exists.

° .,etter understanding when digcussion is less stryctured. ~

[

LI
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S Communication that focuses on the .technical details of the -

modeling process but not on underlying assumptions.

® HUB's tendency to foster ‘the "selling" of one perception
rather than a cpmparison of- a varjety of perceptions.

.. e Information overload in synchronous uses of the system.

'@ Discussions that raise a 1ot of issues'but do not resolve
themu to anyone 8 satisfactibn.

3

e Better understanding when participants all have ‘direct inter—

action with programs in the program workspace.

® The ugm pf HUB to achieve a false consensus. _
o ! A
e &

) Better understanding with group discussion than with strqc-
tureq teacher-to-pupil communication.

Yy

I —

ISSUE 2: THE FLOW OF INFORMATION -
[ ’ ' ' .

&»

sured in\t rms of: the pace of communication. and the integration of infor-
mation, L exchange of information among different activities and different

roles w1th n those activities, the incorporation of 1nformatiqn from outside

o

~ of the immediate environment,‘and the processing of this information. One
objective' of the HUB design was to promote the integration of ifformation
from the many a tivities that constitute the modeling process.y Our previous
experience with Pbeszi conferences&most often leads'to a di%erging flow of

. The-fiow of information in any communication environment can be mea-

!

.informationT-hence, ts value for activities such as brairstorming. However,

in the HUB s stem, we hoped that the workspaces would’ facilitate the inte- .

gration process by focusing the flow of information on a program or a work-

space; we al 7 hoped that the HUB "switcher"\would serve to intqgrate acti-

{
vities. !

\

Of our sﬁructured.tests; on

«conference and a program workspace.

. high level of integration of the informati n in the two adtivities.

the AdVenture test: involved both a PLANET
Because this was -a synchronous test in
which the participants were instructed\to accomplish certain tasks in PLANEw

in preparation for the exercise in the p ograh workspace, we could expect a

Most

of this information. concerned role definitio and the: use of the system:




two roles that were defined in the PLANET conference (group leader and tech-
'nical expért) were transferred without furthﬁF discussion to the workspace.
Aldo, everyone entered the workspace with-the same information about the
activity to occur there. The transition was not smooth, dué‘t technical,
‘Problems, but these problems did not inhibit the flow of information. In

real-world tests, Of course, we might expect a wide variatio? in flow of
information. . - . e . :

I - -
1 ".
¢

e In ali three tests, the flow of information between the program being :';
. run and participants using the program was‘funneled through a single person. ‘.

Yet in the Adventure test, there was much more exchange of information )

among all the participants than in the two instructional tgsts. This pat- ‘

tern may be linked to (1) the group' task, (2) the leadership style, and

(3) the type of program being used. We suspect that the characteristics of

the computer programs umsed in HUB will play an important role in the inte-

. gration or lack of integration of information. For example, many of the

? programs designed to- support structural modeling may prove to be- integrative,
However, one task for us in our field tests will be to define better .those

' characteristics of programs that tend to foster integration. , " R, v

\

Regarding pace. of communication, participants in all the structured
tests complained both during and after their sessions about the frustration
-
skilled typists, that the output speed of the terminals is fixed, and that . -
transmissgpn of a message does not begin until the message has been complete-
ly typed all help to explain the perceived Slow pace of communication. 'Az

of communication "in slow motion " fThe favts that most users were not \\
L\

the same time, it is worth pointing out that this perception of slow commu-
' nication in HUB is actualily a relative judgment._ In all these structured
tests, communication was synchronous. Therefore, participants might instinc- . i
tively compare HUB with other more familiar forms of synchronous interaction
such as face-to~face or. telephone conversation. In alynchronous communica—'
tion, or in synchronous COMmunication in which the program plays a more *

active role'in generating information, the pace of communication may be per~ _
ceived differently. N 4 o T S N\

A flnal qﬁestion related to‘informhtion flow arose in the course of - -
the structured tests: . what atops the'flow of‘information ih HUB® How do . '

i J

.
. X J
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A

In LISP,
and NETED, hqwever, the organizer suggested ending the seseions ‘partially
because of the slow pace of communication.

sessions end? 1In Adventure, the game ended due to syatem failure.

Although a computer-based medium
of ‘communication is,sepposed to relieve the time constraints of face~to-
face meetings,uit may,have time constraints of‘its own. And these time
constraints may ultimately'halt.the flow of information in HUB

. c,;_' ¢

The structured tests have. provided hints of the patterns in, the flow

of information in HUB--hints that suggest some items our research agenda o

/|
T
. ? . ‘
® U
+ . J . .
. ) .'
.

should include. '

{ Y =

THINGS TO WATCH FOR: ~. , * -

. . THE FLOW OF INFORMATION - ° ' A

® More intggration of information among activities when synchro—
nous communication is emphasized. ‘ ‘ ‘
e More division of information ‘amonyg workspaces: whgn asynchro-
nous communication is emphasized.
. - s
‘e A grehter_tendency for information ‘to be funneled through one’ ,
person when commpnication is primarily synchronous. 3

U
S at ;
’

e In asynchronous uses of the system, a tendency for the program
to generate more information than do people..

e A tendency for one person to dominate-the flow of information
. if he or she is more skilled in the use of the'program.__

® less structured flow of information among- participants when
the program is sinple and highly specific.

e More structured flow of information among participants with _ ¢
complex, general—purpose programs

4

® A tendency to perceive the pace of communication as slow’ when )
information flow frém the program to the group is low; a ten- 4
'dency to perceive the pace of communication as fast when the
program generates .a lot of jinformation;‘and a tendency for ‘ ’

these perceptions to be exaggerated in synchronous communica-
tion.

. .
" ' ’ .
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' ’<ISSUE.'33" THE mepumm OF SOCIAL ROLES . ;’ o o

,The devalopment of social roles is crucigl to the modeling process
becaule such roles will determine who shares what information with the
group and how decisions ebout the use of this information are made.5 The
roles ddopted will influence both the flow of information and the degree to

" which that &nformat}on is. understood. HUB was designed t$ allow peopie ‘to

\,\

' express ¢hemse lves in a variety -of different roles and to develop and change
these roles. Thls flexibility in group process is necessary if HUB is to
help* overcome sbme of the social barriers in modeling that arise among indi- "~
viduals who are from different institutions and different disciplines anﬂ
who have different habits of social interaction. . '

.. Our develppmential mede of analyzing the structured tests has proven .

1 suited to questions of social’ roles. By studyinq each phase we have
been able to see what roles existed. By studying each series of phases--
the‘developmental scheme--we have watched these roles change through time "

in a particular;situation, . .

. ’ . . * «

eIn the Adventhre test, we found a variety of roles developing in Phase
IV in PLANET: an implicit leader, a "chosen leader, a technical expert, and
a ‘bllower.; To soffte extent;}these roles reflected the work relationships
'mong these participants at ‘the’Institute. In NETED and LISP however,

roles were not as numerous: in .all phases, there were a teacher (the organ-
izer)‘and students: These students 'did not create new roles when inter—

acting with each other. Unlike the roles formed in the Adventufe game, '-_'
hthoge adopted in the LISP and NETEP tests.did not reflect ndrmal relationships:'f
among the staff members. The etructure of the HUB activity may influence o éﬂg’ ‘
:the nature of social roles. ‘The PLANET conference used in preparation for . k/&

. the Adventure game, which seemed to enc&hrage a variety of roles, created a '

o e

' very unstructired environment; the more structured program wor pace used

in the LISP and NETEDstestsvproduced a. more rigid pattern of ipteractions.

4

The questton of change and development of roles also ari se in the struc- o

o tured. teeteu In LISP and NETED, we saw very little change in' the initial

."tdacher-etudent hierarchy established in the early Rhases of - the session. ‘
; In hdventure, however, 'we found two dietinct patterns developing. ln Ppase .

- .-
IV, rorming a Group,*en a}moet autocratic hierarchy exiated. Essentially
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- ohe- person. the inpaicit leader, seequ—to influence most ot the.decieione.
, | o et later on, in Phaee v, Getting on'with the Game,"a ‘more "democratic"
o set of relations developed when the ohosen leader .took charge. Thie ehift

~in role relations wae eeeeqtially determined by a’'change in 1eaderehip--a

e .ot ehift that. was the. reaglt oﬁ ‘the. chosen leader's special access Yo the )

Ry

iAdventure program. ¢ 'Qgﬂj-x;¢g$,J~ex : L N e
. . ., ,,, - '. .
~In future field tésts, We lntend to watch how roles, and: consequently

role relations, - change. As a’ starting point, :s’yillJray Qarticular atten-
tion to possibilities the’ pretesta have sugges ed., R ° '

a . . v )
. ’ - “ °. 8 L ¢ . .

»

. . THINGS TO WATCH ‘FOR:

, | THE DEVELOPMENT OF SOCIAL ROLES
' b4 [}
g W o T S e : ’
. .

. -Greater variety of roles in PLANE? than in‘the-workspadeb.
S e Different roles in different activities.

"e® A tendency forva technical expert to take a leadership role if
the program is aiﬁficult to use. . '

- ® A tendency for conflict to arige between the technical expert
qua—leader and the formal leader of the project.

. hd * . ,v‘%% s .
o A tendency for roles to be defined hy-accees to a program.

-~

%

e Difficulties in maintaining a leadership role if eveﬂyone has
. knowledge of #nd access to the program being used.

, ° More structured roles .and role relationships in synchronous \
than in asynchronous ‘communication. -

< ) .. ¢

e .Greater variety of roles when the program is simplg and speci-
- fic; a tendency for a_single dominating role with complex,’
general~purpose programs. _
® 'Likelihpod that rolee and relationehipe formed outeide the
*context of* HUB will be more qasily recreated in PLnNET than in
_ the program worksDAce.‘ L - o
‘. ® Likelihopd that tH‘ldegplopment of rolee and re tionehipe in .
. HUB. will follow a different process according t whether parti-
cipantl do or do nét already know each other. A
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ISSUE 4. THE SOCIAL ROLE OF THE HUB sorwﬂhnn - _; .

. We tried to,deeign HUB- to he as t&aniparent as poaaible: we wanted
people to feel that they were communicating within a group rather than
with a computer eyetem. At the same time, we hoped HUB would structure.
communication in- a way that would both .encourage participation and 'quide ! 2
people through complex activitiee.. These objectivoe miqht seem almost _
mutually exclusive. However, we have attempted to achieve them by design-
ing a eystem that structures communic on in ways. that would be analogous
to, more familiar forms of human interaction.. Our hope was that participants .
would ‘not find these structd!ee diaruptive in interpersonal communication.

.

- ‘The HUB system appears ‘to play specific rolea in atructuring communi-
cation. 1In Phase I, or Gaining Access, when TELENET" demands a mechanical .
exchange of coded information, the yser is probably very much aware of inter-
acting with A computer system. 'In the second part of Phase I, however, HUB*
creates a more “human" axchange. In Phase II, the workspace program choeen
plays the role of a group coordinator. In Phase III of some ‘tests: (Setting )

the Scene) , the review feature of HUB can be peroeiVed either as direct

'-communication'ﬂith.another particip’ht or as communication via . computer

program that is "reporting® what other participan‘e e&id.. Finally, we

should emphasize one more feature of HUB:-' the con ual updates of paxti-

cipant activity. oOur analysis oiﬁthe structured te euggeets that theee '

updates tend to increase each participant's awaxbness of communicating with

’

a group., Theee updates give participants information in “verbal" form that

is often expressed in nonverbal £orm in ordinary face-to-face inteiaetion.

For example, they signal who is about to 'send a message, who is joining the .

group, and: who is planning on. leaving. 1In an inconspicuoua way, these up-

fdates add another dimenaion to HUB communication: "aside from just sénding.
- and. receiving mesaages one at a time, each participant continually receivee
' information about the total group. This function of. HUB externalize- somae

thing that is normally done interhallya-and .vnn,.ubconuciou.ly--by each

individual. j A T . . S

" The impottanco a‘cthe -ocial roia oﬁ HUB no!twara in theﬁmodeling‘pro—

OCNI an unknown We a\upect that it might nfluence unrl' percdptionl

L)

~of the oredibility and accealibility of the various a ivitiei. ‘1t might

. .
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also~influenoe uaera .perteptions of their redponsibility in carrying out

those activitlea. ‘From the limited data. ‘of these preliminary testP,
j have made -gome speculationa' _ .

C S e . ‘
T . P ‘
. ,i ) * “THINGS ‘TO WATCH FOR:
THE SOCIAL ROLE OF THE HUB SOFTWARE

-~

N . ’ " o .

A . More conscious attention to group process as a result'of ' o
information provided by HUB. .

;. ' ® A tendency to think of HUB as a human-like participant: cap-

able of initiating--~and therefore taking responsibility for—-
LT - some of the activities.

@ A tendency to assume that HUB will “manage" the communica- ,
- tion-process, with frustrations arising when it does not. .

e A tendency for users to "blame" HUB for limits on the flow"
of information that are actually imposed by style decisions
of the users (or ohe of the users)

#
: g

. ° 'A belief thdt HUB does not influence the understanding of
. 4 : information. : . ; " ¢
.- * @ Different roles for HUB in different situations; HUB will
‘ probably be most conspicuous as a social actor in synchron-
ous communication. . _ .

’

- —
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ISSUE 5: RELIABILITY OF COMMUNICATION , &

How people perceive the reliability of the HUB system will greatly
affact how much it ie used, when it is used, how information exchanged in
HUB is percieved, and how reliabld #he social relationships maintained in, .
HUB seem to be for the task at hand. 1In choosing a computer operating ayr-

. Jtem, . our objective was to find one with as few restrictions as possible for
interactive communication. Therefore, we implamented HUB. under | TENEX on a
PDP-10 computer at Bolt Beranek and Newman in Boston laépessed through
TELENET) . Thwughdut the structured tests, we were cpntinually remindad

. that in making this choice we had achieved flexibility but aacrificed reli-.
. ability. : TR . A
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The network's lack of reliability dia affect attitudes toward commu-
nication in HUB. Participants in the structured tests found the computer 8
unpredictable behavior frustrating and inconvenient.. It also influenced
the development of a social role: the technical expert gained considerable

power as a result of system failures. . . R
9 ‘ LS . L}
" Although the role of the transcript was never directly discussed by

participants in the structured‘tests,'their perceptions of reliability of
HUB oommunication may be enhanced by the availability of transoripts. Re-
gardless of disruptions that might occur in the process of communication,

users can always turn to a transcript to find a record of what has*gone on.

.This record allows users to confirm, synthesize, and reflect on the infor-
mation exchange through HUB. When a paper-printing terminal is used, these

transcrrpts are immediately available. If a terminal that displays the

interaction on a screen is uded, a transcript, can be requested through the
review procedure in HUB.

<

.o . / ‘
Based on our experiences'of the reliability of communication in the

[t ]

structured tests, we expect certain patterns to emerge with future use of
the .HUB .dystem. '

v
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; THINGS TO WATCH FOR:

RELIABILITY OF COMMUNICATION

.

N , [ P

® More status for technical experts when system reliability is low. -

¢ Improved perception of reliability when a technical expert is °
pfesent. ’ : ‘

' . -, , Y.
® Lower credibility of the computer programs being used when system

. reliability is low.. -

ﬂ. ¢

N ® Improved perceptions of reliability when interaction is predomi- «

nately asynchronous; poor perceptiOns of reliability when it is
primarily synchronous .

- @ A tendency for perceiv‘d reliability to improve as users become
more experienced. . . : '

R
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» ® A proportional relationship between the perceived reliabilitg
. of the syatem and the frequency of its use.

) Mora emphasis on_problem solving as-opposed to “nqtepad“ uses
"~ of the system when perceived reliability is high.

e Improved perceptions of reliability when the group uses the
REVIEW feathre frequently.

® A teridency for those who are unfamiliar with the substantive -
issues of the activity to be more concerned about -reliability
than those who are very knowledgeable.

AN AGENDA-IN-PROGRESS

The purpose of these preliminary tests has been to provide a focus for
our research over the next two years. The five issues discussed above éoq—
stitute such a focus--an initial agenda for our research. But even before
we begin to observe the use of HUB by modeling groups, we reelize that this |
focus is perhaps too narrew. fThe_stguctured tests were designed to bring .
out communication issues primarily; but our overall ‘analysis will also need
to include issues of modelingomethodology. Also, we suspect that several
other issues will emerge once we step into the "real world." And the list
of "things to watch for" in each issue will expand, too.ﬂoThu our research
agenda is an agenda—in—progresa. Our approach to evalugtion a*;h be con-
stantly to revise our oon&erns and expectations as our experience grows; we

1

feel that this "evolutionary" design will ultimately provide a very rich
picture of effective and inefféptive ways to use HUB in the modeling process.

%
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