












































































































































































































94 PLANS AND SITUATED ACTIONS 

X [220:22-42] 

(S's are making two-sided copies of a bound documen.) 

S1 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

"To access the BDA, 
pull the latch labelled 
Bound Document Aid":: 

[Both S's tum to 
machine] 

II 
Available 
to the machine 

S1 [Points] Right there. 

S2 

S1 

S2 

S1 

S2 

S1 
S2 

[Hands on latch] 

ft And lift up to the 
left. " 
[looks to S2, who 
�s�t�r�u�~�l�e�s� with the 
latchJ 
"Lift up and to the 
left." 

[Still struggling] 

Okay:: 

Pu: :11, and lift up 
to the left. 
[Looks at picture] 
Oh, the whole thing 

[ 
Yea. 

lift up and to the 
left. 

Opens BDA 

THE MACHINE'S 

BEHAVIOR 

III 
Available 
to the user 

DISPLAY 2 

IV 
Rationale 

Instructions 
for copying 
a bound 
document: 
Raising the 
document 
handler. 

When the object that S2 first takes to be implicated in the action description "lift up and to the 

left" resists her attempts to perform the action described, and the description suggests no other 

interpretation of the action, she finds in the picture a different object. That re-interpretation of the 

object, in its turn, revises the significance of the action description. A conflict between the action 

on an object described by an instruction, and the action required by the object itself, can be a 

resource for the identification of trouble in the interpretation of an instruction, and its resolution: 
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XI [202:487-506] 

(S's have mistaken the entire "Bound Document Aid" for the "document cover", and are 
caught in a loop between DISPLAY 3 and DISPLAY 2 (see Sequence VI» 

THE USER'S 

ACTIONS 

I II 
Not available to Available 
the machine to the machine 

S2 Okay. "Slide 
the document cover­
left over your 
original, until it 
latches. 
(turns to machine) 
You know it says 
"slide"- this 
(finds document cover). 
Okay. 

S1 Ohh. 

S2 

Sl 

(laughs) 
Ohh, isn't that 
hilarious? 
Okay. 
[ 
Okay. 

It was something 

Closes cover 

else that was supposed 
to go over that. 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available Rationale 
to the user 

DISPLAY 3 

DISPLAY 4 

In general, the relationship of instructions to the actions and objects they describe is reciprocal, 

rather than directional (cf. Burke, 1982). That is to say, while instructions answer questions about 

objects and actions, they also pose problems of interpretation that are solved in and through the 

same objects and actions that they reference:50 

50. Burke's· pump assembly task provides an interesting case in that to some extent. the necessary information for the 
assembly task is discoverable in the materials themselves. specifically the 'fit and stay' bindings of one component of the 
pump to another. At the same time, Burke noted a difference in confidence between those students who had linguistic 
instruction and those who did not. the former using the instructions. on the one hand, and the task actions and materials. 
on the other, as mutually informative. such that: 

Both the instructions and the task actions are treated by the apprentice as problems to be solved. But each is 
used as a resource to solve the other as a problem (ibid, p. 178). 
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XII [210:139-162] 

(S's are making two-sided copies of a bound documen.) 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

II 
Available 
to the machine 

S2 "To access the BOA, 
pull the latch labelled 
Bound Document Aid." 

(both turn to machine.) 

Sl (takes hold of latch.) 

S2 Pull it down: 
just push it down. 

Sl (does, BOA 
starts to open) 

S2 (startled) 
Oh, alright 

This is what you do. 

Sl Is this what you do? 
Oh my gosh. 

Opens BOA 

THE MACHINE'S 

BEHAVIOR 

III 
Available 
to the user 

DISPLAY 2 

DISPLAY 3 

IV 
Rationale 

In this case, rather than the interpretation of the instruction being prerequisite to the action's 

execution the action, after the fact, clarifies what the instruction means. 

Given the requests for clarification that are potential responses to any directive, one can easily 

predict that anyone or more of them might occur, but not with any certainty which. The design of 

the 'expert help system' attempts to deal with the problem exhaustively, and frequently succeeds. 

Questions of "How," "Where," and "Why" are answered by a diagram and supplementary 

description, provided with each next instruction. In all of these instances, the user brings the 

descriptions that the system provides to bear on deciphering the material circumstances . of her 

situation, and brings those circumstances to bear on her interpretation of the descriptions. The user 

exploits the meaning of object and action descriptions to pick out their referents, in other words, 

and uses the objects and actions picked out as resources for finding the significance of the 

deSCription. 
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7.4 Conditional relevance of response 

I have described how the responsiveness of the system is limited to those occasions where the 

user's actions effect some change in the machine's state, that ties them to the requirements of the 

underlying design plan. In principle, the design plan serves as the measure of what constitutes an 

adequate and appropriate action by the user; namely. one that satisfies the current procedural 

requirement. The requirements that the system imposes, in this procrustean sense, serve as 

prescriptions for successful use of the machine. The success assumes, however, that the user 

interprets. the instructions and the system's responses in the way that the designer intended. 

In the interest of conveying the intent of the design to the user, and in doing so through 

something like interaction, the designer implicitly exploits certain communicative conventions. Most 

generally, designer and user share the. expectation that the relevance of each utterance is conditional 

on the last; that given an action by one party that calls for a response, the other's next action will be 

a response. The expectation does not ensure that any next action in fact will or must be a response 

to the last, but it does mean that wherever possible, the user will look for an interpretation of the 

next action that makes it so. 

The user's expectation, in other words, is that each system response conveys, either implicitly 

or explicitly, an assessment of the last action she has taken and a recommendation for what to do 

next. More specifically, given some instruction to which the user responds with an action,. the user 

has the following expectations with respect to the system's response: 

i) The system's response should be a new instruction, which stands as implicit 

confirmation of the adequacy of the user's previous action, 

ii) If the system does not respond, the user's previous action is somehow incomplete. 

iii) If the system's response is to repeat the instruction, the repetition implies that the user's 

previous action should be repeated (i.e. that the procedure is recursive) OR that there is 

some trouble in the previous action that should be repaired. 

7.4.1 A new instruction confirms the previous action 

We have a general expectation, in carrying out a step-wise procedure, that completion of one 

action allows progress to a new instruction, and a next action. The inverse of the expectation that a 

completed action indicates readiness for a new instruction is the fact that the appearance of a new 

instruction is taken, at least initially, as confirmation of the previous action: 

XEROX PARC.ISL-6. FEBRLARY 1985 



98 PLANS AND SITUATED ACTIONS 

XIV [22:83-95]· 

(S's are making two-sided copies of a bound document.· They first must make a single, 
unbound master copy using the "Bound Document Aid:' or BOA.) 

S2 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

Okay. 
nSlide the document 
cover: left over your 
original. until it latches." 

Sl (moves hand to BDA) 

S2 (Turns to machine) 
"Slide the document 
cover:' 

II 
Available 
to the machine 

(looks back to diagram) 
that's this (BOA). 
Right? 

Sl (Starts to close) 
W ~ it said left, 
though. 

S2 

Sl 

(looks to display) 

"To close the 
Document Cover, 
grasp the cover, 

slide it firmly 
to the left." 

(You must) 
have done that. 

CLOSES BDA 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available 
to the user 

DISPLAY 3 

DISPLAY 2 

Rationale 

Instructions 
for closing 
document 
cover 

Instructions 
for raising 
the 
document 
handler 

Evidence for the adequacy of the action in this case is found in the fact that it generates a response, 

which is assumed to be a next instruction. The apparent change to a new· instruction confirms the 

action in spite of the fact that the action description, "Slide the document cover," does not actually 

seem to fit the action taken. The action taken in fact is not closing the document cover, which is 

located inside the Bound Document Aid, but instead closing the Bound Document Aid itself. The 

assumption that DISPLAY 2 must be a next to DISPLAY 3, however, masks the fact that they are 

entering into a loop between those two displays (see Sequence VI). 
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7.4.2 No response indicates that the previous action is incomplete 

In conversation, silences are more than just the absence of talk; they are generally owned by 

one party or another, and they invariably acquire significance (see chapter 5). The significance of 

silence lies in its relationship to the talk that it follows and, retrospectively, the talk that it can be 

seen to precede. In particular, the convention that certain utterance types (questions and answers 

being the canonical example) are sequentially implicative of the appropriate next produces 

"noticeable absences" when the next is not forthcoming. An extended silence following a question, 

for example, will be seen as a non-response. In the case of the 'expert help system,' there is no 

response until the user completes the action prescribed by the final instruction of a given display. 

This design constraint, combined with the user's expectation from human interaction regarding 

sequential implicature and silence, means that the unresponsiveness of the system carries 

information. Specifically, when an action that is intended to satisfy a final instruction fails to elicit 

a response, the user takes the unresponsiveness as evidence for trouble in her performance of the 

action: 

XV [203:1473-1488] 

(S's are making two-sided copies using the "Recirculating Document Handler" or RDH.) 

Sl 

S2 

Sl 

S2 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

Okay, "Remove 
the copies from 
the output tray. " 
(Takes documents 
from document 
handler) 
Okay. Now: 

(15.0) 

(turns to output) 
Oh, 

II 
Available 
to the machine 

(looks back to display) 

The output tray: 

This is the output tray. 

(points to picture) 
That's the output 
tray, okay. 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available 
to the user 

DISPLAY 10 

Rationale 

Copies 
complete 
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In this instance, what the S's initially see as a pause tli:rns, in virtue of its length, into a non­

response. The non-response, in tum, carries infonnation with respect to their last action. 

Specifically, the non-response indicates that this is still, in effect, their 'tum;' that the last action was 

not, somehow, the action prescribed by this instruction. The evidence that the non-response 

provides-that there is some problem in the action taken-initiates a re-inspection of the instruction, 

a re-identification of the instruction's object. and the action's repair. 

7.4.3 Repetition is ambiguous between iteration and repair 

There are two conditions on which the system may repeat a prior instruction: 

a) The action taken in response to the instruction should be repeated - the common 

case, for example, in a procedure that is iterative; 

b) The action taken in response to the instruction is in error in just such a way as to 

return the system to a state prior to the instruction; in effect, to undo a previous action. This 

produces a loop. 

In human interaction, (b) does not occur. On the other hand, in human interaction repetition 

is used in a way that does not occur between user and system, namely to indicate that: 

c) The action taken in response to the instruction in some way fails to satisfy the 

intent of the instruction, and needs to be remedied. 

Consistent with the observation that users import expectations from human interaction to 

construe the system's responses, users failed to recognize the occurrence ·of (b), and instead read all 

cases of repetition as either (a), or as. (c). 

Repetition as iteration. In procedural instructions, there are occasions on which the repeat of an 

instruction is to be taken at face value, as an explicit directive to do the previous action again: 
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XVI [22:325-351] 

(S's are making two-sided copies of a bound document They have copied the first page of the 
document, using the Bound Document Aid.) 

S2 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

"If more pages 
are to be copied, 
then place the 
next page face 
down on the glass." 

Sl Just keep it up 

II 
Available 
to the machine 

until we're finished 
with the, with the, uh: 

S2 Oh, well how do you­
she was- she said on 
both sides, right? 

Sl Well that's after we 
finish getting this 
(indicating document). 
We're just getting the 
originals to stick 
up here (Recirculating 
Document Handler). 

S2 Oh, you're right, 
you're right. 

THE MACHINE'S 
BEHAVIOR 

III 
Available 
to the user 

DISPLAY 6 

IV 
Rationale 

Iterative 
procedure 
for using 
the BDA 

Purposeful action is characterized by the fact that its projected outcome is a resource for 

assessing the action's course, rather than being just the action's consequence. In the case of 

composite procedures, this function of the projected outcome of an action is complicated. For one 

thing, success at a composite procedure depends crucially on reliable ways of descriminating 

between the procedure's outcome, and its intermediate states. Particularly for the novice, the 

expectation that a component procedure (in this case, making the unbound master copy of the 

document) will produce the finished. product leads to confusion like that of S2 in the example 

above, and to more complex misunderstandings such as the following: 
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XVII [203:1321-1343] 

(S's are making five two-sided copies of a bound document They have completed the master 
copy using the "Bound Document Aid." Unaware of the composite structure of the 
proceduret and seeking to explain the fact that this procedure has produced only one cOPYt 
they have adopted the hypothesis that the remaining four copies are produced automaticallYt 
by the machinet and they are waiting for them to appear.) 

S2 

Sl 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

II 
Available 
to the machine 

"Place the next page face 
down on the glass. 
Slide the document cover 
(inaudible). Lower the RDH 
until it latches. 
(pause) Okay. 
(11.0) 
So we start over for five? 
It doesntt do it (inaudible)? 

I guess we just have to do it 
five times, and then it'll: 
(pause) 
Do what it says, I guess. 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available 
to the user 

DISPLAY 6 

Rationale 

Iterative 
procedure 
for using 
the BOA: 
when 
RDH is 
lowered, 
user is 
ready to 
go on to 
make 
mUltiple 
copies. 

Coming to what they take to be the end of the iterative procedure described in DISPLAY 6, the 

S's hypothesize that their part in the procedure is done, that the next 'turn' is the system's. That 

hypothesis is challenged by the system's inaction (a silence of 11.0 seconds), which suggests some 

incompleteness in their own action, and something further for them to do. Their problem, then, is 

to find a next; some action, prescribed by the instructions, that is outstanding.51 Given that 

problem, and its situation in the inherently ambiguous context of a procedure that is recursive 

(copying each page once until the end of the document, in order that the document can be copied 

five times), one possible solution is to see the persistence of this instruction as a repeat rather than a 

non-response, and therefore a~ a directive to do the procedure again. 

In another case the option "Change task description," intended by the designer to enable a 

repair, but noticed in the context of the search for a next, suggests iteration where the designer· did 

not intend it: 

51. The outstanding instruction, in fact, is "Lower the ROB until it latches." For the designer, that is the precondition 
for continuing· on to the second pass of the procedure. For the users, however, under the assumption that the procedure 
is effectively done, that could only be a sort of coda (like putting away the bowls once one has baked a cake), with no 

direct consequence for the outcome. 
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XVIII [21:218-229] 

(S's are in a loop between DISPLAY 3 and DISPLAY 2.) 

S1 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

"Pull the latch 
labelled-It 
We did that. 
"Raise--" 
We did that. 
(studying display) 
Okay. Okay. 

II 
Available 
to the machine 

S2 "Lift up on the 
latch," 
We did that. 

S1 Now let's change:: 

S2 "Change task description?" 

S1 Yes. 

S2 Selects "Change" 

81 

S2 

"Describe the 
document to be copied-to 
Oh, we already did: 
No, we don't want to 
do that. 

Maybe we have to do 
it to copy that. 
(next page) 

(looks around machine) 
(laugh) I don't know. 

THE MACHINE'S 

BEHAVIOR 
III IV 
Available 
to the user 

DISPLAY 2 

DISPLAY 0 

Rationale 

Instructions 
for copying 
a bound 
document: 
Raising the 
document 
handler. 

User may 
want to 
change job 
specs 

103 

If the objective of the S's in selecting "Change task description" at this point is to find a next, 

one way that they can make the system's response a relevant one is to interpret the return to 

DISPLAY 0 iteratively, as telling them to specify their job again. The possibility. if not plausibility, 

of that interpretation arises from the fact that the difference between going "backward" to 

something already done in a procedure, and going "forward" to repeat the action, is inherently 

problematical. The difference does not lie in any features of the instruction or action itself, but just 

in whether the instruction's re-appearance at a given time is read as a misunderstanding, or as 
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intended by the design·52 

Finally, the novice user may expect recursion in -what is by design a one-pass procedure: 

XIX [20:28-30] 

(S's are making four one-sided copies of an unbound document.) 

THE USER'S THE MACHINE'S 

ACTIONS BEHAVIOR 

I II III IV 
Not available to Available Available Rationale 
the machine to the machine to the user 

DISPLAY 7 Instructions 
for copying 
an unbound 
document: 
Load all 
pages 
in RDH. 

S PUTS SINGLE 
PAGE IN DOCUMENT 
HANDLER 

DISPLAY 8 

Sl Press the Start Ready to 
button". Print 
Where's the Start 
button? 
[looks around 
machine, then to 
display] 

S2 [points to display] 
Start? Right 
there it is. 

Sl There, okay. 
SELECTS START 

STARTS 
Document 
is being 
copied 

DELIVERS COPIES 

52. For more on how this problem develops, see Sequence VI. 
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Sl 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

So it made 
four of the first? 

[looks at display] 

Okay. 

II 
Available 
to the machine 

Sl [Takes first page 
out of document handler] 

[holding second page 
over the document 

REMOVES 
ORIGINAL 

. handler, looks to 
display] 
Does it say to put it in yet? 
[Puts second page 
into document handler] 

REPLACES 
ORIGINAL 

"Remove the original-" 
Okay, Ive re- I've moved 
the original. And put in 
the second copy. 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available 
to the user 

DISPLAY 9 

DISPLAY 10 

DISPLAY 9 

Rationale 

Job 
complete 

Removing 
documents 
from the 
document 
handler. 

Removing 
the copies. 

105 

Sl's action of removing the first page of the document and replacing it with a second assumes 

that this procedure is iterative, viz. copy each page one-at-a-time, until done. While taken as a next, 

her action restores a state that from the system's "point of view" appears identical to the state be/ore 

the action was taken-a document in the document handler-thereby cancelling the action's effect 

For the S's, logically, the last page has been removed from the document handler .. and putting the 

next page in is pre-requisite to going on; for the system there is just a document in the document 

handler, and its removal is required to go on. 

Seen as an instruction to undo their last action. the instruction to "remove the original" would 

stand as evidence of trouble. But by paraphrasing "remove" as "move the first page to make a 

placeJor the second," Sl makes this response relevant by turning it into a next, iterative instruction. 
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and therefore a confirmation of her last action.53 

Repetition as repair. The inclination to see each next instruction as a new instruction (see 7.4.1) 

means that a repetition might not initially even be recognized as such. Recall that this was the case 

in Sequence XIV: 

XIV [22:83-95] 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

S2 Okay. 

II 
Available 
to the machine 

"Slide the document 
cover: left over your 
original, until it latches." 

Sl (move~ hand to BDA) 

S2 (Turns to machine) 
"Slide the document 
cover" 
(looks back to diagram) 
that's this (BDA). 
Right? 

S 1 (Starts to close) 
We- it said left, 
though. 
(looks to display) 

S2 

Sl 

"To close the 
Document Cover, 
grasp the cover, 

slide it firmly 
to the left" 

(You must) 
have done that. 

CLOSES BOA 

53. For discussion of this sequence as a "garden path." see 7.5 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available Rationale 
to the user 

DISPLAY 3 

DISPLAY 2 
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I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

S2 Well, I didn't slide 
anything firmly to 
the le~ I just 
banged it down. 
(laugh) 

Sl Okay. 

II 
Available 

. to the machine 

THE MACHINE'S 

BEHAVIOR 
III IV 
Available Rationale 
to the user 

107 

In fact, this is another instance of the loop described for Sequence VI. Specifically, mislocation 

of the object referred to as the "document cover" leads the S's to close the entire Bound Document 

Aid, an action that returns the system to its initial state and causes it to re-display. the first 

instruction, namely, to open the BOA.54 The design rationale that produces this system response is 

simple; i) the user must use the BOA to copy bound documents, ii) in order to use the BOA, it 

must be opened, iii) if the BOA is closed, the user should be presented with instructions for 

opening it. However, rather than taking the return to the previous instruction as evidence for some 

problem in their last action, the S's see it as a next instruction, and as confirmation. 

The inclination to mistake a return to a previous instruction for a next can be appreciated by 

considering the anomolous character of this particular problem in terms of any parallels in human 

interaction. While repetition of the first part of an adjacency pair is justified in cases where there is 

no response, when a response does occur it terminates the sequence and provides for the relevance 

of a next. Insofar as the user believes her action constitutes a response to the current instruction, 

then, she has every reason to view the system's next tum as a next. The closest situation that one 

finds in human interaction to the loop in human-machine communication occurs when a response to 

a sequentially implicative utterance-the answer to a summons, for example-is not recognized as 

such; 

As noted, upon the completion of the SA [summons-answer] sequence, the original 
summoner cannot summon again. The operation of this terminating rule, however, 
depends upon the clear recognition that an A has occurred. This recognition normally is 
untroubled. However, trouble sometimes occurs by virtue of the fact that some lexical 
items, e.g., 'Hello', may be used both as summonses and as answers. Under some 
circumstances it may be impossible to tell whether such a term has been used as 
summons or as answer. Thus, for example, when acoustic difficulties arise in a telephone 
conversation, both parties may attempt to confirm their mutual availability to one 
another. Each one may then employ the term 'hello' as a summons to the other. For 
each of them, however, it may be unclear whether what he hears in the earpiece is an 
answer to his check, or the other's summons for him to answer. One may, under such 
circumstances, hear a conversation in which a sequence of some length is constituted by 

54. Fortuitously, the action that the BOA suggests. just because it returns the machine to a previous state, is the only 
action other than that which the design intends to which the system would respond at all at this point 
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nothing but alternatively and simultaneously offered 'hellos'. . Such 'verbal dodging' is 
typically resolved by the use, by one party, of an item on which a second is conditionally 
relevant, where that second is unambiguously a second part of a two-part sequence. Most 
typically this is a question, and the question 'Can you hear me?' or one of its common 
lexical variants, regularly occurs (Schegloff, 1972, p. 366). 

Recognized as such, a return to a previous instruction that cannot be construed as recursive is 

evidence for trouble~ Take another instance of the same misunderstanding: 

XX [21: 191-217J 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

S2 "Slide the document 
cover over your 

II 
Available 
to the machine 

original until it latches." 

SI (hand on BDA) 

S2 Just push it down. 

S1 Closes BDA 

Okay, here we go. 
(turns to display) 
"Pull the latch la-" 
Oh, we already 
did that 

(pause. They study display) 

SI . Okay. 
S2 Okay. 

(7 seconds) 

Now what do we do? 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available Rationale 
to the user 

DISPLAY 3 

DISPLAY 2 

In human interaction, when the response to an action is incoherent or inappropriate, the 

producer of the action has recourse to two alternative intepretations. She can treat the troublesome 

response as the product of an error on the listener's part (not hearing or mishearing, not 

understanding or misunderstanding), or as intended. If the troublesome response is seen as the 

product of some failure of hearing or understanding, the repair may be just to repeat the original 

action (ct: Coulter 1974, p .. 30). Unless the trouble is one of hearing, however, we rarely repeat a 

directive verbatim if there appears to be some problem of understanding the first time around. 
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Instead, we try some refonnulation, or elaboration. If one fonnulation fails to convey our intended 

meaning, we try another. Frequently, it is not simply that we try an alternative fonnulation of what 

we intended before, but that what we intend is conditional on the others' response. In that sense, 

our own intentions are clarified for us by the response of the other. 

In every case, to the extent that we are heard to be repeating ourselves, the repeat is heard as 

an attempt to correct some problem in understanding the first time around (cf. Jordan and Fuller, 

1974). Seen in this light, as a repair-initiator, repetition initiates a review of the repeated 

instruction: 

XXI [21:218-229] 

(Continued from XX) 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

S 1 "Pull the latch 
labelled-" 
We did that. 
"Raise--" 
We did that. 
(studying display) 
Okay. Okay. 

S2 "Lift up on the 
latch," 
We did that. 

II 
Available 
to the machine 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available Rationale 
to the user 

DISPLAY 2 

In this case, a review of the instruction confinns that the actions it prescribes have been done. 

The two alternative responses to the repeat. in that case, are either to assert that the action is 

complete, or to do it again. In face-to-face interaction these alternatives appear to be ordered; that 

is, we first assert that we have heard a prior utterance and responded to it and then, if the assertion 

does not suffice, we provide a demonstration. The discovery by users that assertions never suffice 

in the case of communication with the system, that the system has access only to demonstrations or 

actions, is part of the acquisition of proficiency in its use. 

Actually re-doing an action frequently uncovers problems of understanding, not just because 

the same terrain is considered again, but because, considered again, the terrain is seen differently: 
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XXII [22:206-2711 

(Another case of the loop between DISPLAY 2 and DISPLAY 3.) 

S2 

S1 

S2 

S1 

S2 

S1 

S2 
S1 
S2 
S1 

S2 
S1 

S2 

S1 

I 

THE USERS 
ACfIONS 

Not available to 
the machine 

II 

Available 
to the machine 

"Pull the latch labelled 
Bound," "Raise the RDH." 
"To access . the BDA, 
pull the latch labelled 
Bound Document Aid," 
Okay, (gesture to 
latch, then back to 
display) we did. 

Yea. 

"And lift up to the left", 
do it again. 

There. (to display) 
I'm lifting 
up to the left. 

Okay. 
"Place your original 

Opens to BDA 

face down on the glass, 
centered over the 
registration = 

[guide", Okay. 

LgUide." 
Did that. 
"Slide the document co-" 
"cover left over= 

~ait a minute. 
= your originals, " 
Well: 

Here's the document glass, 
(indicating BDA) 
is that what they mean? 

(looking at BDA) 
Document cover. 

THE MACHINE'S 
BEHAVIOR 

III 

Available 
to the user 

DISPLAY 2 

DISPLAY 3 
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I 

THE USERS 
ACTIONS 

Not available to 
the machine 

II 

Available 
to the machine 

S2 "To close the document 
cover, grasp the cover 
and slide It firmly to 
the left." 

Sl (finding it) 
Oh, here's the 
document cover! 

S2 Oh, Jean, good girl! 

Closes Doc Cover 

Sl There's the document­

(Both tum back 
to display) 

Sl Okay, now: 
[ 

S2 All right: 
"Press: the Start button" 
Jean, you're doin' great. 

(Both look to BOA) 

Sl Oh, I see, 
[ 

S2 Alright 

Sl we don't have 
to close this 
big thing. 

S2 No, we were-

Selects "Start" 

we were lookin' at the 
wrong thing. 
We were closing the bound 
document aid, instead of the: 

Sl instead of the document cover. 

THE MACHINE'S 
BEHAVIOR 

III 

Available 
to the user 

DISPLAY 4 

Machine starts 

111 

IV 

Rationale 

When. a review fails to reveal any new actions. however, one reasonable inference is that the 

next action must be the other's: 

XEROX PARe. [SL-6. FEBRLARY L985 



112 PLANS AND SITUATED ACfIONS 

XXIII [202:147-170] 

(Again, the loop between DISPLAY 2 and DISPLAY 3.) 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

Sl (inaudible, rereads 
instructions) 
Okay, are we ready? 

II 
Available 
to the machine 

"Pull the latch labelled 
bound- to release." 
and then you release: : 
the, uh, RDH (inaudible.) 
Okay, are we ready? 

(pause) 

Oh, it's supposed to do 
it by itself. 

(pause) 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available Rationale 
to the user 

DISPLAY 2 

Sl's review indicates that the actions prescribed by the instructions have all been completed; 

the sense of her "Ready" here is as in "ready to go." There appears to be nothing further for them 

to do .. Since the logical next is for the machine to copy the document, Sl concludes that it must do 

so without further action on their part. Concluding that it is the system's "tum" offers an 

alternative to the original interpretation of the repeat, as an indication that their action is somehow 

incomplete. If the system is in fact responding to their last action, that both confinns the action's 

adequacy, and accounts for the system's failure to provide a next instruction. 

The length of time that passes with no apparent activity, however, casts doubt on that 

conclusion, as the system's silence takes on the character of a non-response. If the system is not 

responding, there must be some further action for them to take. They again attempt to read the 

repetition as a directive to repair some problem in the action as it was done the first time through: 
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XXIV [202:364-382] 

Sl 

S2 

Sl 

I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

"Pull the latch 
labelled bound copy 
aid to release the­
RDH" 

(points) 
This is the RDH. 
This (latch) is the 
release~ 

But why does it 
want it to release it? 
(to display) 
"Release (inaudible) 

II 
Available 
to the machine 

to enable placement of 
the bound document on 
the glass, It so we 
don't have that on 
the glass like it's 
supposed to be. 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available Rationale 
to the user 

DISPLAY 2 
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Sl's "Why" here is a situated one; that is, she is not asking in general about the rationale for 

this instruction, but in particular about its intent now, given their particular history and present 

circumstances. While the answer provided is intended to justify the instruction on any occasion, she 

attributes to it a significance particular to this occasion. Because their inquiry is situated in their 

particular circumstances, the answer is taken as an answer to that situated inquiry. Specifically, Sl 

reads the "to enable" clause as relevant to the directive that they release the RDH again, to allow. a 

repair of some fault in the document's placement.55 . Under this interpretation of the design, the 

directive to re-place the document would be conveyed by re-presenting this instruction to the user 

until the document is placed correctly. This interpretation not only accounts for the loop in which 

they've found themselves, but also suggests the way out of it. 

55. This attributes to the system substantially greater sensitivity than it has, viz. the ability to tell how the document is 
sitting on the glass, and to notice that it is faulted in some way. 
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7.5 Communicative trouble 

This section describes two fonns of communicative trouble between user and system: the false 

alarm and the garden path. In the first case, a misconception on the user's part produces evidence 

of an error in her actions where none exists; in the second, a misconception on the user's part 

produces an error in her action, the presence of which is masked. In both cases, the user's trouble 

is unavailable to the system. 

7.5. J The false alarm 

I noted earlier (section 7.4.3) that purposeful action is characterized by the fact that projected 

outcomes of action are a resource for constructing the action's course. Inparticular. the effects of 

actions taken are compared against expected outcomes, in order to judge the action's adequacy. 

Expectations with respect to the effect of actions taken are discovered in the breach: 

XXV [203:809-845] 

(S's are making two-sided copies of a bound document They have copied the first page.) 

SI 

S2 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

"Instructions. Slide 
the document cover 
to the right." 

(noting output) 
Okay, it gave us one 
copy here. 

II 
Available 
to the machine 

SI Okay, "Slide the document 
cover ri~t to remove the 
original.' 

S2 We're supposed to have 
5 copies and we only 
got one. 

SI (looks to output) 
Oh. 
(looks to display) 
We only got one? 

S2 Yea. 

THE MACHINE'S 

BEHAVIOR 

III IV 
Available 
to the user 

DISPLAY 5 

Rationale 

Copying 
a bound 
document: 
Opening 
the 
document 
cover 
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I 

THE USER'S 

ACTIONS 

Not available to 
the machine 

(long pause) 

II 
Available 
to the machine 

Sl What do we do then? 

(long pause, 
both study display) 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available Rationale 
to the user 
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The system here offers the users two, competing pieces of evidence regarding the adequacy of 

their last action. The display offers a next instruction, which makes sense as a confinnation of their 

previous action (see 7.4.1). The output, however, indicates that the action has failed, in which case 

the next instruction is irrelevant. From the system's "point of view," however, there is no problem. 

And just because the system detects no problem here, it offers no prescription for a remedy. The 

result is an interactional impasse, where the question "What do we do then?" finds no answer. Or 

rather, the answer that the system provides makes sense only if what they intend to do is to 

continue making a single copy from a bound document.56 

While from the point of view of the design that is precisely what they want to do, that intent is 

not a feature of their situation. Their situation, meanwhile-that they intended to produce five 

copies of the document, and have produced only one-is unavailable to the system. The 

consequence is that they ascribe a (spurious) misunderstanding of their intent to the machine, while 

the machine fails to detect the (genuine) misunderstanding on their part with respect to the 

structure of· the procedure. The result is their effort to repair a line of action that is in no way 

faulted. 

56. The problem here is one of intermediate states vs. outcomes. The procedure for two-sided copying requires use of 
the recirculating document handler, but use of that mechanism requires an unbound original. As a consequence of that 
mechanism constraint, the first pass of the procedure for copying a bound document is directed. at producing one, 
unbound master copy of the document This requires a procedure of copying each page, using the bound document aid. 
until there is one complete set to be put into the RDH. While an overview of the procedure was presented in 
DISPLA Y 1, designed to correct the assumption· that this first pass would produce the desired. outcome directly, the 
overview evidently did not do so. S2's statement of the problem demonstrates their continuing confusion, but the fact 
that the confusion· is unavailable to the system precludes what would be a second chance for the misconception's repair. 
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7.5.2 Garden path 

To the extent that discrepant assumptions between users and designers produce evidence of 

misunderstanding, there is at least some hope that the trouble might be located and resolved. In 7.4 

we looked at two events taken by users as evidence of trouble; namely,the non-response, and the 

repeat. As in Sequence XXV, false expectations with respect to an action's effect may lead the user 

to find evidence for trouble in her perfonnance where, in design terms, none exists. Because in 

such cases the problem lies in the user's expectations rather than her actions, and because the 

evidence for her expectations that the user provides is unavailable to the system, the problem itself 

is unavailable to the system. 

While the user is uncertain of her action in such cases, the action she takes is in fact the action 

that the design prescribes. Deeper problems arise when the user takes an action other than that 

prescribed by the design, but one that satisfies the procedural requirement. As a result of the 

ambiguity of the action's effect, the incorrect action is actually "mistaken" by the system for some 

other, correct action, from which it is indistinguishable by the system's sensors. As in XXV, the 

problem in such cases is inaccessible to the system. But whereas in XXV the misconception leads 

the user to find evidence of trouble where, by design, none exists, in these other cases trouble is 

masked by the fact that the user sees the action as non-problematic, and by the fact that because the 

action appears non-problematic to the system as well, the system's response appears to the user to 

confinn the action. 

Take the following· example: 

XXVI [20:28-30] 

(S's are making four copies of an unbound document.) 

THE USER'S 

ACTIONS 

THE MACHINE'S 

BEHAVIOR 
I II III IV 

Sl 

Not available to 
the machine 

Press the Start 
button". 
Where's the Start 
button? 
[looks around 

Available 
to the machine 

PUTS SINGLE 
PAGE IN OOCUMENT 
HANDLER 

Available 
to the user 

DISPLAY 7 

DISPLAY 8 
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Rationale 

Loading the 
originals 

Ready to 
Print 



S2 

S1 

S1 

HUMAN-MACHINE COMMUNICATION 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

machine, then to 
display] 

rooints to display] 
Start? Right 
there it is. 

There, okay. 

So it made 
four of the first? 

[looks at display] 

Okay. 

II 
Available 
to the machine 

SELECfS START 

THE MACHINE'S 

BEHAVIOR 

III I" 
Available Rationale 
to the user 

STARTS 
DELIVERS COPIES 

DISPLAY 9 

lob 
complete 

Removing 
documents­
from the 
document 
handler. 
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From the system's "point of view," this sequence produces no evidence of trouble. DISPLAY 7 

instructs the S's to place their documents in the automatic document handler, the system's sensors 

"see" them do so, DISPLAY 8 instructs them to press start, they do, and the machine produces four 

copies of their document. 

To a human observer with any knowledge of this machine, however, S1's question "So it made 

four of the first?" indicates a misunderstanding. Specifically, her question conveys the information 

that this in fact is not a single page document, but the first page of several. And in contrast to 

previous machines that require the placement of pages on the glass one-at-a-time, copying an 

unbound document of multiple pages with this machine requires loading the pages all-at-once. The 

problem here is not simply a failure of anticipation on the designer's part. On the contrary, in 

anticipation of this very situation the instruction for loading documents explicitly states that all of 

the pages should be placed in the document handler. There is no evidence, however, that the 

instruction is consulted by these users.57 

57. A basic premise of instructions is that they explicate some problem of action: if there is no problem. there is 
logically no need for instruction. We can infer from the users' failure to consult the instructions at this point that they 
have a preconception about what to do, based on past experience. Such preconceptions probably account in large part 
for the common complaint from designers that people "ignore" instructions; they ignore them because they believe that 
they already know how to proceed. 
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Given the fact of the users' misconception, the further problem arises when the faulted action 

goes by unnoticed at the point where it occurs. It does so because what is available to the system is 

only the action's effect, and that effect satisifies the requirements for the next instruction. As an 

assertion in the form of a question, S1's statement not only formulates her view of the system's last 

operation, but requests confirmation of that formulation. Interactionally, her statement provides an 

occasion for the discovery of the misunderstanding. She even looks to the display for a response. 

The information provided there is efficient enough, however-it simply says, "The copies have been 

made"-to support her assertion, rather than challenging it. As a consequence, the 

misunderstanding displayed in S1's question is unavailable to the system, while the efficiency of the 

system's response masks the trouble for the user. 

S1's action of placing the document in the document handler appears, in other words, to be a 

perfectly adequate response to DISPLAY 7. The system treats the action as satisfying the directive to 

place all of their documents in the document handler (where "all" in this case comprises one), and 

therefore provides a next instruction, while they take the appearance of the next instruction as 

confirmation that their last action, placing the first page of their document in the document feeder, 

satisfied the design intent.58 The start-up of the machine, with no complaint about their prior 

action, reflects the fact that the directive to "Start" has two different, but compatible interpretations. 

For the users, the significance of the directive is "make 4 copies of page 1," while for the system it 

is just "make 4 copies of the document in the document handler." There is nothing in either 

DISPLAY 9 or DISPLAY 10 to indicate the discrepancy. Each is efficient enough to be read under 

either interpretation. 

So at the point where the machine starts to print, S 1 is making four copies of page 1 of her 

document, while the machine is just making four copies of the document in the document handler. 

This seems, on the face of it, a minor discrepancy. If the machine copies the document, why should 

it matter that it fails to appreciate more finely the document's status as one in a set of three? 

The problem lies in the consequences of this continuing misunderstanding for the next 

exchange: 

58. The fact that in this instance one could easily imagine a test viz. there must be )1 document, doesn't alter the basic 
point; i) as observers we learn about their intent through their talk,and ii) a test is essentially an alternative to (i). 

Different versions of this same problem can be expected to be more and less amenable to testing. 
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Sl 

HUMAN-MACHINE COMMUNICATION 

[20:32-35] 

THE USER'S 

ACTIONS 

I II 
Not available to Available 
the machine to the machine 

[Takes tirst page 
out of document handler] 

REMOVES 
ORIGINAL 

[holding second page 
over the document 
handler, looks to 
display] 
Does it say to put It In yet? 
[Puts second page 
into document handler] 

REPLACES 
ORIGINAL 

THE MACHINE'S 

BEHAVIOR 

III 
Available 
to the user 

DISPLAY 9 

DISPLAY 10 

DISPLAY 9 

IV 
Rationale 

Removing 
originals 
from the 
document 
handler. 

Removing 
the copies. 

Removing 
originals. 
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The strength of Sl's conception of what is going on (repeating the procedure for each page) 

provides her with a logical next action (loading her second page into the document handler) in 

advance of any instruction. The instruction is looked to for continnation of her action, rather than 

for direction. Her certainty is evident in the terms of her question: the indexicals it with respect to 

the system as "next speaker," and to the second page as the object of the instruction, the in with 

respect to the location of the action, and the yet with respect to the time of the action, all imply a 

shared situation that makes the business of anchoring each indexical term non-problematic. That 

the instruction will appear, and what it will say is not in question, only when. 

While S is going on to the next run of the procedure, however, the system is still engaged in 

the completion of the last What remains are the removal of originals and copies from their 

respective trays: 
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XXVIII [20: 38-42] 

S1 

I 

THE USER'S 

ACfIONS 

Not available to 
the machine 

II 
Available 
to the machine 

"Remove the original-" 
Okay, Ive re~ I've moved 
the original. And put in 
the second copy. 

THE MACHINE'S 

BEHAVIOR 

III IV 
A vailable Rationale 
to the user 

DISPLAY 9 
Removing 
originals. 

The "misunderstanding" between users and system at this point turns on just what the 

document in the document handler is, and how it got there. For SI, a first page has been replaced 

by a second, a necessary step for the next pass of what she takes to be a recursive procedure. For 

the system, there just is a document in the document handler, and its removal is required for the 

procedure's completion. The result is an impasse wherein both user and system are "waiting for 

each other," on the assumption that their own tum is complete, that their next action waits on an 

action by the other. 

The instruction to "Place all of your originals in the RDH face up" must be designed for any 

user who might come along, on any occasion. The designer assumes that on some actual occasion, 

the instruction, in particular the relative quantifier all, will be anchored by the particular user to a 

particular document with a definite number of pages. Under the assumption that the user will do 

that anchoring, the system just takes the evidence that something has been put into the RDH as an 

appropriate response, and takes whatever is put there as satisfying the description. On the one 

hand, this means that the system can provide the relevant instruction in spite of the fact that it does 

not have access to the particular identities of this user, or this document. On the other hand, the 

system's insensitivity to particulars of this user's situation is the limiting factor on its ability to assess 

the significance of her actions. 
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7.6 Summary 

This analysis has tied the particular problem of designing a machine that responds 

appropriately to the actions of a user, to the general problem of deciding the significance of 

purposeful action. The ascriptions of intent that make purposeful action intelligible, and define a 

relevant response, are the result of inferences based on linguistic, non-linguistic and circumstantial 

evidence. I have argued that one way to characterize machines is by the severe constraints on their 

access to the evidential resources on which human communication of intent routinely relies. In the 

particular case considered here, the designer of the 'expert help system' attempts to circumvent 

those constraints through prediction of the user's actions, and detection of the effects of actions 

taken. When the actual course of action that the user constructs proceeds in the way that the design 

anticipates, effects of the user's actions can be mapped to the projected plan, and the system can be 

engineered to provide an appropriate response. 

The new user of a system, however, is engaged in ongoing, situated inquiries regarding an 

appropriate next action. While the instructions of the 'expert help system' are designed in 

anticipation of the user's inquiries, problems arise from the user's ability to move easily between a 

simple request for a next action, 'meta' inquiries about the appropriateness of the procedure itself, 

and embedded requests for clarification of the actions described within a procedure. In reading the 

machine's response to her situated inquiries and taking the actions prescribed, the user imports 

certain expectations from human communication; specifically, that a new instruction in response to 

an action effectively confirms the adequacy of that action, while a nonresponse is evidence that the 

action is incomplete. In the case of repeated instructions, an ambiguity arises between interpreting 

the repetition as a straightforward directive to repeat the action, or as a directive for its repair. A 
further problem arises when the action that the user takes in response to an instruction is in error in 

just such a way as to return the system to a state prior to that instruction. Because this trouble does 

not arise in human interaction, new users initially fail to recognize the occurrence of such a loop. 

Due to the constraints on the machine's access to the situation of the user's inquiry, breaches in 

understanding that for face-to-face interaction would be trivial in terms of detection and repair, 

become 'fatal' for human-machine communication (cf. Jordan and Fuller 1974). In particular, 

misconceptions with regard to the structure of the procedure lead users to take intermediate states 

of the procedure as faulted outcomes. Because the intermediate state is non-problematic from the 

system's point of view, the system offers no remedy. The result is an interactional impasse, with the 

user finding evidence of trouble in her actions where none in fact exists. In the case of the garden 

path, in contrast, the user takes an action that is in some way faulted, which nonetheless satisfies the 

requirements of the design under a different but compatible interpretation. As a result, the faulted 

action goes by unnoticed at the point where it occurs. At the point where the trouble is discovered 

by the user, its source is difficult or impossible to reconstruct. 
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8. Conclusion 

The scientisfs task is not to duplicate phenomena but to make them accessible to the 
intellect. In contemporary Western science this can mean only one thing: The scientist 
must substitute for the 'real thing' a system built on principles which he can understand. 
The 'ultimate reality' is approachable in its manifest .entirety by neither science nor 
revelation, neither by poetry nor mystic illumination. There is no limit to the questions 
which man can ask and no limit therefore to what in principle can be revealed. The 
scientist's task is a never-ending one of unfolding a description which relates both to the 
phenomena (Le., the evidence of his senses) and to his capacity to intellectually grasp the 
description (Le., to his rational capacities) (Pylyshyn 1974, p. 65, original emphasis). 
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Researchers interested in machine intelligence and in human-machine communication have 

embraced the traditional philosophical and scientific view that purposeful action is planned action. 

Yet even casual observation of purposeful action indicates that, as common sense formulations of 

intent, plans are inherently vague. To the Cognitive· Scientist, this vagueness is a fault to be 

remedied, insofar as in any event a plan is the prerequisite for purposeful action, and the details of 

action are derivative from the completion and modification of the plan. The task of the scientist 

who would model situated action, therefore, is to improve upon, or render more 'precise' and 

axiomatic, the plan. For situated action, however, the vagueness of plans is not a fault but, to the 

contrary, is ideally suited to the fact that the detail of intent and action must be contingent on the 

circumstantial and interactional particulars of actual situations. 

One aim of this study has been to suggest the mutual relevance of two fields of 

endeavor-research in machine intelligence, and human-machine communication, on the one hand, 

and social studies of situated action and interaction, on the other-that today are largely unaware of 

each other. Just as the project of building intelligent artifacts has been enlisted in the service of a 

theory of mind, the attempt to build interactive artifacts, taken seriously, presses our understanding 

of human interaction. At the least, the attempt to simulate interaction challenges those of us 

committed to social studies to strengthen our characterizations of what interaction is. In this study, 

I emphasize three observations about human interaction that might serve as the basis for a strong 

characterization. First, the mutual intelligibility that we achieve in our everyday 

interactions-sometimes with apparent effortlessness, sometimes with obvious travail-is always the 

product of in situ, collaborative work. Second, the face-to-face communication that supports that 

work is. designed to maximize sensitivity to situation particulars, and includes resources for detecting 

and remedying troubles in understanding as part of its fundamental organization. And third, every 

occasion of human communication is embedded in, and makes use of, a taken for granted but 

mutually accessible world. 

Everything about our current communicative practices assumes such an embedding world. 

Communication is not primarily a symbolic manipulation that happens to go on in real-wordly 

settings, but a real-world activity in which we make use of language to delineate the relevancies of 

our environment. Our environment, in this sense, is not the material or biological world simpliciter, 

but the world under interpretation; i.e. the social world. If we build an account of action, or 
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language-use, without simultaneously building an understanding of language's relationship to the 

world, there is a sense in· which we quite literally do not know what we are talking about. . 

The designer of an interactive artifact must contend with the relation of action to the world in 

two, related respects. First there is the fact that the significance of action, including but not limited 

to linguistic utterances, relies upon its situation. The user of a machine deploys a full complement 

of observational, linguistic, and inferential skills in order to construe-and misconstrue-the 

machine's behavior according to the behavior's particular circumstances. At the same time, the 

machine is mapping a restricted set of effects, left by the user's actions, onto a prescribed template 

of possible meanings. As a consequence of the asymmetrical access of user and machine to the 

situation of action, the ordinary collaborative resources of human interaction are unavailable. The 

real project of the designer of an interactive artifact, accordingly, is to engineer alternatives to 

interaction's situated properties. 

The most plausible alternative-and the second way that designers must contend with the 

action-world relation-is to substitute a description of the situation of action, for access to the actual 

situation. The user is left to contend with the disparity between the hypothetical sequence of events 

on which the design is based, and the action's actual course. The discrepancy of description and 

situated action is not, in itself, the problem for human-machine communication. The problem is, 

rather, that designers tend to identify representations of action, like plans, with situated action. As a 

consequence, the question of the correspondence of idealized action descriptions to situated action is 

solved a prior~ rather than defined as a problem for research. And only if that question is 

addressed directly can we hope to build our theories about human action on solid ground, and 

bring them usefully to bear on the design of new technology. 
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