
RC23604 (W0505-062) May 9, 2005
Computer Science

IBM Research Report

Shared Landmarks in Complex Coordination Environments

Michael Muller1, Olga Kuchinskaya2, Suzanne O. Minassian3, John C. Tang4,
Catalina Danis5, Chen Zhao6, Beverly Harrison4, Thomas P. Moran4

1IBM Research Division
One Rogers Street

Cambridge, MA  02142

2Department of Communications
UCSD 9500

Gilman Drive
La Jolla, CA  92093

3IBM Software Group
5 Technology Park Drive

Westford, MA  01886

4IBM Research
650 Harry Road

San Jose, CA  95120

5IBM Research
P.O. Box 704

Yorktown Heights, NY  10598

6IBM Research
No. 7 Street 5, Shang Di, 2&4F

Hai Dian District 
Beijing, China  100085

Research Division
Almaden - Austin - Beijing - Haifa - India - T. J. Watson - Tokyo - Zurich

LIMITED DISTRIBUTION NOTICE: This report has been submitted for publication outside of IBM and will probably be copyrighted if accepted for publication. It  has been issued as a Research
Report for early dissemination of its contents.  In view of the transfer of copyright to the outside publisher, its distribution  outside of IBM prior to publication should be limited to peer communications and specific
requests.  After outside publication, requests should be filled only by reprints or legally obtained copies of the article (e.g. , payment of royalties).  Copies may be requested from IBM T. J. Watson Research Center , P.
O. Box 218, Yorktown Heights, NY 10598  USA  (email:  reports@us.ibm.com).  Some reports are available on the internet at  http://domino.watson.ibm.com/library/CyberDig.nsf/home .



Shared Landmarks in Complex Coordination Environments 
Michael J. Muller 

IBM Research 
One Rogers Street 

Cambridge MA USA 02142 
michael_muller@us.ibm.com 

Olga Kuchinskaya 
 Department of Communication, UCSD 9500 

Gilman Drive 
La Jolla CA USA 92093 

okuchins@weber.ucsd.edu 

Suzanne O. Minassian 
IBM Software Group 

5 Technology Park Drive 
Westford MA USA 01886 

sominass@us.ibm.com 

John C. Tang 
IBM Research 

650 Harry Road 
San Jose CA USA 95120 
john.tang@us.ibm.com 

Catalina Danis 
IBM Research 

19 Skyline Drive 
Hawthorne NY USA 10532 

danis@us.ibm.com 

Chen Zhao 
IBM Research 

No. 7 Street 5, Shang Di, 2 & 4F, 
Hai Dian District 

Beijing China 100085 
zhaochen@cn.ibm.com 

 Beverly Harrison 
IBM Research 

650 Harry Road 
San Jose CA USA 95120 

bevharr@us.ibm.com 

Thomas P. Moran 
IBM Research 

650 Harry Road 
San Jose CA USA 95120 

tpmoran@us.ibm.com 

 

ABSTRACT 
We explore the concept of social landmarks in complex, shared 
information and coordination environments. Previous research 
in navigation and shared spaces has tended to emphasize 
individual navigation, formally inscribed spaces, social 
filtering, and boundary objects. Based on ethnographic research 
into complex collaborative work in organizations, we extend 
the concept of navigational "landmarks" to include not only 
individually-used documents, but also shared landmarks in the 
form of persons, roles, and events. This emerging concept of 
social landmarks may be applied in identifying and representing 
these coordinating points, to support the work of teams and 
organizations in complex projects. 
Categories and Subject Descriptors 
H.5.3 [Group and Organizational Interfaces]: collaborative 
computing, computer-supported cooperative work, theory and 
models. 
General Terms: Office work; Collaboration; Coordination; 
Articulation. 
Keywords: Landmarks; Boundary objects 

INTRODUCTION 
In this brief report, we describe an emerging concept in social 
navigation of common information spaces: shared landmarks. 
This concept is based in our study of how teams orient, 
navigate, and work together while working on complex 
activities in organizations (e.g., [8, 9]). Specifically, we have 
studied how people collaborate in the organizational practices 
around receiving a Request For Proposals (RFP) and in 
Proposal Writing (PW) in response to that request. In a more 
survey-oriented manner, we have begun to study other complex 
team activities. 

The problem of coordinating and collaborating in 
organizational settings has been studied extensively (e.g., [12]), 
and for a long time (e.g., [6, 14, 18]). In this brief report, we 
will not attempt a literature review. Rather, we will focus on 
three lines of thought, and we will try to bring them into 
convergence. 
The first line of thought comes from studies of landmarks in 
HCI design. A number of researchers have made extensive 
studies of how individuals use recognizable features as means 
for finding paths through complex information spaces (e.g., [1, 
3, 5]). We extend this relatively individualistic use of 
landmarks to a shared, collaborative setting. 
The second line of thought is Schmidt’s treatment of formal 
constructs in cooperative work [13, 15], and its dialogue with 
Suchman’s concept of situated action [17]. Schmidt considered 
two conceptions of coordinated work: formal and informal. He 
surveyed in depth a number of accounts of how artifacts in 
collaborative work may serve as formal coordination points. 
Suchman formulated a different account, in which formal 
structures serve as canonical accounts of action, while actual 
workers navigate in a more informal sense in a “map” of the 
work and the social relations around the work (see also [7]). 
Schmidt pursued the inscription of meaning onto formal 
artifacts as they were operated on, and as they were moved 
through an abstract organizational workspace (where the 
concept of a “map” may still have relevance). We are 
concerned here with the artifacts as they may appear as 
“landmarks” on the “map” of collaborative work. Crucially, 
however, we want to generalize from formal artifacts to other, 
less formal entities that may be equally visible on the “map” of 
collaborative work, and that may serve similar functions for 
coordination and articulation. 
The third line of thought is Star’s and Bowker’s concept of 
boundary objects, and the combination of boundary objects into 
infrastructures (for review, see [2]). A boundary object may be 
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thought of as a shared object that may have different meanings 
for different constituencies. A boundary object is thus a 
potential site of coordination of shared work, exactly because it 
may take on multiple meanings, and people may have to 
negotiate those meanings as they work with the boundary 
objects. Collections of boundary objects have been termed 
infrastructures [16], which provide not only the objects 
themselves, but also their interrelations. Infrastructures thus are 
composed of both a collection of discernable objects or entities 
and the social practices that make use of those objects or 
entities. 

Method 
During July and August 2004, we interviewed 15 people who 
were involved in the PW process in fifteen organizations, 
distributed across eight companies. In five cases (different 
company in each case), our informants worked with us using 
the CARD technique [10], through which they co-constructed a 
poster illustrating their own practices, and the practices of their 
organization, in responding to an RFP. We captured partial 
transcripts of the CARD sessions on audio tape. In the 
remaining ten cases, our informants described their work orally.  
Because PW is of great commercial importance in consulting 
organizations, we were sometimes allowed to look briefly at 
actual RFPs and response Proposals, but we were not allowed 
to study them in detail (i.e., their contents were proprietary). 
Informants sometimes mentioned proprietary resources and 
databases (e.g., customer relationship management systems), 
but we were generally unable to examine these. 
This report is based on preliminary coding of the CARD 
posters and partial transcripts. We continue to work with these 
data, and hope to complete a more thorough analysis. 

Results and Interpretation 
Figure 1 presents one of the CARD posters co-created by an 
informant and two of us. The high-level activities described by 
the informant in this poster are similar to those reported by 
other informants. The organization takes an affirmative interest 

in soliciting business from a client. These activities occur 
before the conventional, formal start of the RFP and PW 
processes, with an initial analysis of whether this client’s 
business is worthwhile to the company, and with early, informal 
work to establish a partner relationship. Through that 
relationship, the consulting company informally assists the 
client in creating an RFP. (Other companies reported a more 
reactive stance, in which they waited for an RFP to arrive.) 
Once the RFP is received, the consulting company forms a 
team, tracks the client contact through a Customer Relationship 
Management (CRM) system, and holds a “kickoff meeting” (in 
the US way of speaking) for their PW team. The team then 
creates content for the proposal, estimates the costs to the client 
through relatively formal tools (e.g., spreadsheets), iterates on 
the proposal, obtains approvals from relevant corporate 
officers, and delivers the proposal to the client.  
Figure 1 was an account of the PW process in one of our 
informants’ companies. Although this brief space does not 
allow us to present similar results for the four other companies’ 
CARD sessions, we present summary observations of 
regularities that we observed, based on the five CARD sessions 
and the textual contents of other interviews. We found many of 
the same objects and entities in most or all of the accounts of 
PW work: 

Documents 
It is obvious that the PW work was oriented around two formal 
documents: The RFP and the Proposal to the client. In a few 
cases, there were interim documents exchanged between client 
and consultant, such as in indication of Intent to Submit a 
proposal. In addition to these relatively obvious and formal 
types of documents, other types of documents were present in 
nearly all of the accounts: Prior proposals (which could be 
searched for re-usable text and/or strategies), “boilerplate” text 
(standardized text that was prepared to be copied directly into a 
proposal – e.g., the consulting company’s profile), forms (for 
internal accounting), budgets (for the PW activity, and for the 
eventual work that was proposed), project schedules, and 
several types of government certifications. Informants reported 
various amounts of intense work around these less obvious 
types of documents – some of which could be used straight-
away, but others of which presented significant obstacles to 
progress. These types of artifacts appear to correspond to the 
formal artifacts, inscribed with specific content, that were 
studied by Schmidt and colleagues. 

Dates and Calendars 
A second, relatively obvious point of orientation and 
articulation is dates and schedules. Work commenced and 
ended at certain recognized moments, which could sometimes 
be negotiated. However, the addition of specific types of events 
to the calendar makes a more complex and nuanced set of 
shared references. 

 Qualify business 2. Establish partner relationship

3. Help create RFP 4. Build 
team

5. Add opportunity 
to the CRM

7. Create content

8. Pricing
9. 1st draft and 
revisions 10. Approvals

11. Deliver proposal 
to client

6. Kick-off meeting

 
Figure 1. CARD poster of Proposal Writing process, 

overlaid with activity descriptions. 



Events 
At least in their US offices, most of the companies held a 
“kickoff” meeting at the beginning of the PW process. In some 
cases, substantive work was done in this introductory meeting. 
But in some cases, the meeting was described as a “meet and 
greet” occasion for people who had already been assigned to 
the team, and whose roles had already been established. A 
second type of meeting was the client presentation, which had 
both formal attributes of presenting and defending the proposal 
(sometimes referred to as “eight hour orals”), and also less 
formal attributes that were explicitly discussed, such as “present 
a good image to the client… dress better than the client… show 
that you are versed on the client.”  
The ubiquity of these meetings (across PW accounts from 
multiple companies) suggests that they took on importance and 
significance to the organizations and their members. The 
number of instances allows us to look for commonalities among 
them. We note with interest that, while the content of the 
meetings varied considerably, their presence in the PW process 
was relatively constant. These meetings appear to have been a 
sort of “marker” of the initiation and conclusion of projects, or 
of project phases. While the contents of the meetings may have 
been variable (ranging from task assignment to “meet and 
greet”), their occurrence was routine. They thus became a form 
of shared landmark that helped workers to recognize project 
phases and to coordinate their actions with regard to those 
project phases. 

Roles and Persons 
Much of the work was articulated around people. In some 
cases, the role of the person appeared to matter more than her 
or his identity. For example, major events in small consulting 
companies depended upon the action of “a partner,” whose 
name was not specified, but whose rank in the company was 
crucial. Partners often gave approval for the PW to commence, 
and almost always had to approve in writing the proposal 
before it was delivered to the client; in some cases, partners 
also performed task or role assignment to staff on PW teams. In 
other cases, actions were described in terms of roles, rather than 
individuals – e.g., “SP [Sales Person], sales management, and 
DC [Director of Consulting services] discuss approach, make 
account and sales strategy” and “Sales will read through the 
document and then give it to one person, either an Engagement 
Manager… or an Analyst.” Thus, the role becomes a principal 
point for organizing the work, as well as for carrying it out. 
In other cases, individual persons had high visibility in 
informants’ accounts: “Charlie (VP in charge of consultants) 
assigns Kevin as the Engagement Manager. Kevin is now going 
to have to read the RFP. Kevin starts planning what he is going 
to do… Kevin will write everything, all 300 pages” and “Kevin 
hosts a project kickoff meeting… It’s a meet and greet; the 
team’s roles were assigned ahead of time by Kevin and 
Charlie.” In yet other cases, the informant mixed names and 
roles, as “Sales, Charlie, and the client contact will read, 
review, and edit Kevin’s proposal document.” Significantly, all 

three of these modes of description – pure roles, pure names, 
and mixed roles and names – came from the same informant. 
Other informants also provided descriptions based on roles 
and/or persons. 
It appears that certain roles (partner, engagement manager) 
become points of articulation for the work. In other cases, 
certain personalities (Charlie, Kevin) appear to have leadership 
attributes or responsibilities that make them, points of 
articulation. 

Systems and Databases 
Certain databases and systems also took on important 
coordinating significance. In some accounts, a CRM (Customer 
Relationship Management) system was used to log significant 
events. In other accounts, a database of old proposals or of 
boilerplate text played an important role in assignments and in 
carrying out the work.  

Discussion: Landmarks and Infrastructures 
We have begun to think about these recurring aspects of 
informants’ accounts of shared work – documents, dates, 
events, roles, persons, and systems – as shared landmarks that 
can be used for social navigation (e.g., [11]) of the collective 
work. These landmarks function in several different contexts: 
the physical domain of documents, the online interplay of 
communications, and the social world of human-to-human 
communication. We found that it was straightforward to map 
the activity-oriented description of Figure 1 into these 
landmarks.-For example, the generic and abstract concept of 
“qualify the opportunity” (Figure 1) maps in part into a specific 
landmark as a Customer Relationship Management system. 
Similarly, the nebulous activity “establish partner relationship” 
maps onto a more specific and identifiable landmark, “client 
presentations.” We propose a provisional set of attributes of 
shared landmarks: 
• Landmarks are shared among multiple workers, and 

(significantly) across different types of work or communities 
of practice (e.g., managers, writers, subject matter experts) 

• Landmarks are negotiated – not so much in terms of their 
landmark status, but in terms of their contents. For example, 
there will be a proposal, but the work in the proposal must be 
specified. Similarly, there will be a budget, but the size of the 
budget is often hotly contested between sales people (who 
want a low, winning bid) and development people (who want 
a realistic budget to cover the actual work to be done).  

• Landmarks depend on one’s perspective. How people see 
each landmark may depend on their roles in the shared work. 
People may need to negotiate a common understanding of 
the meaning of each landmark. 

• Landmarks have relationships between them. For example, 
different roles are related through an organization chart, or 
through a team structure. Similarly, milestones and 
deliverables may have dependency relationships. Certain 
roles may have “ownership” of certain documents, and so on. 



• Landmarks are heterogeneous. The full set of landmarks in 
our study includes the diverse types of objects described in 
the “Results and Interpretation” section: documents, dates, 
events, roles, persons, and systems.  

• Landmarks occur as structured collections, and are used as 
articulation infrastructures. At one level of analysis, the 
relationships among the documents shows that they are part 
of what might be called a “document infrastructure,” in 
which each document’s meaning depends upon both its 
formal relationship with other documents, and the social 
practices (tacit or explicit) that are enacted as people work in 
related ways with those documents. In a subtler way, the 
same might be said of a “role infrastructure,” in which each 
role exists in formal relation to other roles, and in which each 
role is also defined, in part, by social practices (tacit or 
explicit) around those roles. Each of these infrastructures 
assists people to coordinate their shared work, so we have 
begun calling them “articulation infrastructures.” It is not yet 
clear whether we should speak of one omnibus infrastructure, 
or multiple, more specific infrastructures. We will need to 
learn more. 

CONCLUSION 
Despite our need to learn more, we argue for the theoretical and 
practical value of our concept of landmarks as diverse, shared 
references with known characteristics. In terms of the three 
lines of thought discussed earlier, we have attempted to move 
from individualistic landmarks [1,3,5] to a richer representation 
of shared landmarks [11] in a shared place of mutual 
engagement and collaborative action [6]. We have attempted to 
take insights from the study of formal, denotatively inscribed 
articulation objects [13,15] in such shared places, and to extend 
those insights as we study similar articulations around less 
formal – but nonetheless structured – sets of events, roles, and 
persons [2,16].  
We acknowledge the need for further reflection and practice 
with regard to this new concept. For example, how will we 
identify landmarks? Will they emerge as best practices? Will 
some landmarks occur not as best practices, but as historical 
artifacts from earlier, no-longer-valuable approaches?  
At a more theoretical level, we need to clarify the relationship 
between landmarks and boundary objects. In the past, boundary 
objects have tended to be thought of as artifacts [2,13], whereas 
we have found landmarks in the form of artifacts and persons, 
roles, events, etc. However, it would not be much of a 
theoretical “stretch” to reinterpret the boundary object concept 
to include these other entities. Some critics of the concept of 
boundary objects have asked, “Well, what is not a boundary 
object?” It may be that the theoretical utility of the landmarks 
concept is to apply it only to those entities around which 
substantive coordination or articulation activity occurs. 
In practical terms, we see design opportunities to aid diverse 
workers through (a) providing shared landmarks, or (b) 
providing the means for negotiating and creating those shared 

landmarks; we may also find a need for (c) allowing subgroups 
to define restricted-access landmarks for their own 
constituencies (e.g., [4]). We have become more conscious of 
the need to make clear displays of structured collections of 
entities (homogeneous infrastructures), from formal documents 
to semi-formal roles to as-yet-poorly-defined events, so that co-
workers can make sense of the components of each collection 
in relation to the other components of that collection (and so 
that co-workers can themselves structure those collections). 
Finally, we are actively engaged in the problem of relating 
multiple sets of these structured collections to one another 
(articulating infrastructures, or perhaps a heterogeneous 
infrastructure), so that co-workers can more easily discuss and 
represent the working relations among diverse resources in their 
shared activities. 
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