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Given that user involvement is important in system design, this study addresses the as yet
unexplored question of how a user should be involved in the system design process. Two
radically different processes of interaction between a systems designer and a manager were
compared in an information system design exercise.

In one interaction process, the designer conducted a traditional interview of the manager.
He asked questions, analyzed data and made suggestions. In the alternative interaction
process, there was an initial sharing of information and mutual suggestions. followed by a
critique of each other's suggestions.

The study found that for this ill-structured problem:

1. The alternative interaction process produced higher quality designs with important

implementation advantages.

2. The two interaction processes produced designs which used different types of organiza-
tion control strategies.

3. These results may be due to a problem finding contingency—different processes of
interaction may help to define different problems, and thereby produce different, but
equally rational, solutions.

For the management of organization design, the process of interacting with users has

important implications for the quality of the resulting design, the type of organization control
strategy employed, and the subsequent implementation of the system.

1. Introduction

User involvement in the design process is necessary whether a policy, organization, or information system
is being designed. In fact, this is one of the only consistent finu.ags in research on implementation [18]. This
study addresses the as yet unexplored question of how a user should be involved in the system design
process. The setting for this study is the problem definition and top level design for a managerial control
level [3] information system.

The study compares two radically different structures of interaction between an information system
designer and a manager. The structure of their interaction is defined as the protocols or accepted patterns
they follow in punctuating their exchange of messages. The designer and the manager have different skills.
role perceptions and mental schemas which are combined through their protocols of interaction into a
single design statement. The structure of their interaction serves as the context for the generation,
interaction, and interpretation of ideas between them [6], [29]. The protocols followed are seen as a source
of rationality in the design process, as they guide in bounding the problem space, drawing inferences, and
defining an “‘appropriate™ information system.

One set of protocols are drawn from the traditional approach to system analysis and design. In this
approach the designer is the primary problem solver, and proceeds by observing and interviewing the
manager. The designer poses both directed and open-ended questions, asks for suggestions, and pieces
together a coherent image of the managers needs. Using his systems perspective as a guide, he then creates
a suggested design for the manager's review. The alternative protocols are selected to explicitly engage both
the designer’s and the manager's mental schemas in the design process. A period of mutual teaching is
followed by the early generation of suggestions from the two distinct perspectives. A mutual critique then
serves as a basis for generating further data and suggestions.

2. Protocols of Interaction
2.1 Protocols of Traditional Rationality
“Designers are technical specialists who value their non-involvement. They enter a situa-
tion, inventory the problems and capabilities, go off and explore alternative solutions in the
abstract, return with an optimal solution, and finally implement their solution. Since imple-
mentation requires changes, effective designers initiate and control changes. If the organiza-
tion adopts these changes, the designers are judged successful.™ (21, p. 42].
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The possible interaction protocols between a designer and a manager range from the aloof technical
expert described above, to the non-imposing process facilitator. Clark [14] and Havelock [20] give good
overviews of the range and mix of interaction strategies available. From the systems design litercture, one
popular approach is selected as traditional. In it, the designer is seen as an expert at collecting and
analyzing information about the manager. His analysis is centered on modeling the manager’s operations
and decision making activities. The model then serves as a basis for specifying an information system
design [1}.

A review of textbooks in the systems analysis and information system design area confirms the
widespread acceptance of the model based approach {2], {7], {10], {15], [16], (17}, [19], [23], [25). All the
authors emphasize the importance of involving the user in the design process, and an interview with the
manager is seen as a major opportunity for doing so. In addition to obtaining the information the designer
needs for his model, the interview is an occasion to dispel any fears the manager may have of the system
development effort, and to give the manager a sense of ownership for the system being designed.
Strategically, the designer’s interaction with the manager is characterized by a logical sequence of
identifying the manager’s goals, the tasks required to accomplish those goals, the decisions required in
performing those tasks and the information required to make those decisions.

Empirical work by Argyris on actual designer behavior [4], and a review of over twenty methodologies
that have been developed to identify the information requirements of managers [27] supports an image of
the designer as the primary problem solver. The traditional designer would not be rational if he jumped to
conclusions about the manager’s problems or information needs. In the first protocol he must learn about
the manager’s problems. The second protocol of data analysis may be a separate distinct activity, but more
likely will overlap with data collection. Evidence of the manager’s problem and information needs come in
odd size chunks, which are pieced together as they are encountered. In the third protocol, suggested
information system solutions are presented. The initial suggestion will seldom be sufficient, and a new
round of data collection will begin. The traditionally rational designer punctuates his interaction with the
manager as a series of learning, analyzing and suggesting protocols.

2.2 Protocols of Alternative Rationality

For managerial control decisions, a rationality of a higher order than the methodical collection and
analysis of data by the designer will be sought. The designer and the manager will be viewed as equal
members of a problem solving team and their interaction will be viewed as a whole. Both the designer and
the manager have distinctive capabilities and viewpoints which must be merged to solve the problem of
designing an information system. An information system is not something the designer will provide to the
manager, but something they will discover together. The designer will not be the primary problem
solver—holding a storehouse of knowledge, attempting to learn about the manager’s problem, and
presenting a solution. Instead, as a problem solving team, the designer and manager must share leadership,
learn from each other, and together develop a solution.

This shifts the emphasis of rationality away from the tools of analysis used by the designer to the form
and punctuation of their interaction itself. The problem solving process is then viewed as a dance, and
rationality is seen to reside in the protocols of their problem solving dance.

Using the alternative rationality of team problem solving, the designer does not begin by asking
questions, but by revealing information about himself and allowing the manager to do likewise. The first
protacol allows each to reveal what they think the other should know about themselves related to the
problem solving effort. Each then jumps to a conclusion, preparing suggested solutions in an attempt to
extend the initial self revelations from their unique backgrounds and perspectives. In this second protocol
(suggesting) the designer and manager perform separately, so that each can make their unique interpreta-
tion of the teaching process. These initial suggestions are then critiqued by each other as a method for
generating and analyzing further evidence. The aiternatively rational analyst punctuates his interaction with
the manager as a series of teaching, suggesting, and critiquing protocols.

3. The Experimental Setting

3.1 Participants and Task

In order to test the two protocols in a realistic setting, it was decided to have
experienced systems designers and managers engage in an initial system development
interview. Registered nurses from the medical-surgical division of a large teaching
hospital who had similar education and work experiences were offered twenty dollars
to participate in a “job related problem-solving exercise.” System designers were
supplied’ by industrial and consulting firms with large, active information system
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groups. Two systems designers were supplied by each sponsoring organization as an
equally competent pair based on their superiors’ evaluation of their experience and
ability. All designers were screened as having no hospital design experience. One
designer from each pair was then assigned randomly to the traditional or alternative
protocol condition, and nurses were randomly assigned to form two person
nurse/designer teams.'

Designers 1n small
groups deselop list of
good questions 10 ask
on goals, 1asks and
decisions of nurse

Nurses in small groups
discuss commumication
and mformation

problems.

Form teams of one aurse
and one designer:

a. Designer uses question
hist as a gusde not a
script during first 40
minutes of inteniew

b. Designer then draws up
agenda of how to spend

ume

FiGure 1. Protocols of Traditional Rationality.

Nurses in small groups|
discuss services pro-
vided, entena of

Designers i small
groups discuss same
questions 3% Nurses.

excellence. factors
blocking excelience,
and misconceptions of

others. I__’

Form teams of one nurse
and one designer:

a. Use review puides and
ke turns teaching
each other

b. Create imual sugges-
tions during a perod
of silence

€. Verbally reveal and
criique each others
initial suggestions

d. Draw up agenda for
spending remaining
time

FIGURE 2. Protocols of Alternative Rationality.

The setting was a hypothetical newly constructed hospital similar in size and
functioning to the hospital in which the nurses worked. A specific medical-surgical
floor description was provided, giving the physical dimensions, number of patients
and type of treatments that would be encountered on the floor. Nurse/designer teams
were further separated into problem finding and problem solving groups. The prob-
lem finders were simply told to list the problems they identified during the interview
and the solutions they envisioned for each. The problem solvers were told to
investigate a particular problem, namely, assessing the needs of each patient, formu-
lating a care plan for each patient, and evaluating the adequacy of the assessment and
planning process. A pilot test of four nurse/designer teams engaged in the problem
finding exercise, followed by the main experiment with eighteen nurse/designer teams
divided as eight problem finders and ten problem solvers.

In order to induce the desired behaviors, an interview guidelines worksheet was
prepared for each condition. For the designer using protocols of traditional rational-

! Designers and nurses averaged 5.4 and 2.3 years experience respectively and designers averaged 4.25 on
a 6 point scale of reported frequency of actually interviewing managers (1 = not at all, 6 = to a very great
extent.) There were no significant differences between groups on these dimensions. Sex roles were held
constant using only male designers and female nurses.
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ity, the interview guideline first gave him time to prepare a series of questions to ask
the nurse. The nurse was given an equal amount of time to collect her thoughts on the
information related problems of her job. The questions were grouped to inquire about
goals, tasks, decision making activities and information requirements. See Figure 1 for
an overview of the remaining steps in the traditional protocol condition. In the
alternative protocol condition, the designer and nurse were first given time to think
about services they provide to their respective users, the criteria of success in
providing those services, factors which often block their success, and misconceptions
they feel the other person might have about their profession. Figure 2 summarizes the
remaining steps in the alternative protocol condition.

3.2 Ecaluation Procedures

Teams in both protocol conditions were given two hours for the interview, after
which the nurse and the designer separately wrote up the problems they had identified
and the solutions they had proposed. A panel of seven graduate students read the
designers’ and nurses’ write-ups and produced a listing of idea units contained in each
problem finding group and a summary statement for each problem solving group.

A panel of three expert medical-surgical nurses then read and scored each idea unit
from the problem finding groups separately on a scale of one to nine (with each
starting at a different point in a randomized sequence of ideas). Spearman rank order
correlation of interrater reliability was 0.65, 0.71, 0.65. This was deemed sufficient to
use the panel avarage for idea unit scoring purposes.

After scoring the problem finders’ idea units, the panel read both the nurses’ and
designers’ write-up with a cover sheet listing the idea units or summary statements
that were being attributed to that group in order to review for omissions or distortions
of the ideas. Based on these readings, both the nurse expert panel and the graduate
panel scored a number of learning and understanding dimensions for each team.

4. The Results

4.1  Problem Finding Groups

For the problem finders there was no significant difference in the number of
problems identified by the designers in the traditional or alternative protocol condi-
tions, or by the groups as a whole. The nurses, however, identified a significantly
higher number of problems in the alternative protocol condition. Some of these
problems were different from those identified by the designer, thereby increasing
slightly the team total. In the traditional protocols, by contrast, the team total was
identical to the designer total for each pair (Table I).

Problem finding teams were credited with the total of their idea unit scores. A 7-test
of condition means showed a significantly higher idea quality score for the protocols
of alternative rationality. This held true for the experimental only, or experimental
and pilot conditions combined (Table 1). Mean group scores were also computed
considering only the ideas in each team that exceeded 3.5 points in value (the
distinction between average and poor ideas as reported by the panel). The considera-
tion of only average or better ideas also showed significantly higher scores for the
alternative protocols (Table 1).

It is conceivable, however, that a different evaluation panel with different man-
agerial styles, concerns and emphasis could have rated the ideas in a different manner.
Therefore, we will examine the idea units themselves, and seek a richer description of
the differences between the two sets of protocols. We will first review the idea units of
the problem finding nurses and designers, then we will review the solution strategies
taken by the problem solving nurses and designers.
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TABLE |
Problem Finding Quantity— Designer, Nurse, and Group Number of 1deas

Means
Tradi- Alter- Sig.
tional native t-Value (1 tail)
(df.=10)
Designer 48 5.3 043 NS.
(d.f.=6)
Nurse 2.0 5.0 5.20 0.005
(d.L.= 10)
Group 48 6.2 1.26 N.S.

Problem Finding Quality—Mean Idea Unit Point Total by Condition

Means

Main Experimental Tradi- Alter- Sig.
Group tional native t-Value (1 tail)

(df.=6)
All Ideas 349 449 240 0.027
Ideas Rated Over 3.5 326 435 3.60 0.006
Main Experimental
Group Plus Pilot
Test Group

(d.f.=10)
All Ideas 29.1 41.5 239 0.019
Ideas Rated Over 3.5 27.6 40.6 295 0.007

Grouping the problem finding idea units by the protocol condition which generated
them and the hospital activity they support provides a framework for their analysis.
Three dimensions of hospital activity are used for grouping the ideas as to purpose:

1. Administrative and logistic control.

2. Nurse/doctor/patient interface.

3. Health care delivery by the nurse.

Exhibits 1, 2 and 3 summarize the idea units using this framework.

Exumir 1. Problem Finding Idea Units Generated by Both Protocol Conditions.

Administrative and Logistic Control
A high speed reporting system should be installed for reporting test results that are beyond levels indicated
by doctor. This would be an exception reporting system.
A pharmacy, equipment and supplies inventory system should be developed to provide better control of
these resources.
A more foolproof patient to nurse communication system should be developed, along with a method of
assigning priorities to patient calls.
The floor needs a method for shift to shift communication of significant changes and events that occur.
The hospital should have a system for room allotment (allocation) based on patient’s need for care.
The floor should have an objective, systematic procedure for scheduling personnel.

Nurse/ Doctor [ Patient Interface

A compuierized data base should be/developed for patient history and medical /test records of current stay.
The file should have a standard format for recurring information needs, and a free form section for
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doctor/nurse observations. Access to the patient data base would be hierarchical, and limited to authorized
individuals.

Support of Nurse Health Care Delivery
The floor should have a readily accessible data base on nursing procedures (Synopsis, symptoms, treatment,
required nursing skills).
The floor should have a file on drugs that is more available and up to data—especially for more
experimental drugs.

ExmiBiT 2. Problem Finding Idea Units Generated by Traditional Protocols Only.

Administrative and Logistic Control
The floor should have a responsibility reporting system for supplies, making the floor responsible for the
cost of supplies consumed.
There should be an analysis of manual procedures in order to reduce the nurse’s writing and administrative
tasks. )
There should be a wheelchair inventory control system.
An on-line computer system should replace the suction tube system for communication between depart-
ments.
Transcription errors by secretaries could be reduced by rotating nurses as secretaries, or automating the
requisition preparation process.
The hospital needs better supervision of attendants in the X-ray department.
Computerized blood sheets are often wrong. Error correction is done verbally, and should be written down.

Nurse [ Doctor / Patient Interface
The doctor/patient interviews should be tape recorded, transcribed, and made available to nurses.
The floor should have a sysiem for informing patients more completely on the tests to be performed (why
they are performed, what they do}.

Support of Nurse Health Care Delivery
The nursing station should have a patient location chart on the floor, and a coding system for patient types,
needs, and status in each room on the floor.
The nursing station should have a file on the particular patient care preferences of individual doctors.
There should be a file on the technical and legal forms required for each patient, and the current status of
those forms.
The nursing station should have a file on important hospital policies to which the nurse is expected to
conform.

ExHiBiT 3. Problem Finding Idea Units Generated by Alternative Protocols Only.

Administrative and Laogistic Control
The floor should receive a short, concise history of patient instead of just diagnosis, doctor, name and age
from admitting.
Each floor is too small for a computerized data base of patients on the floor. Information systems should
focus on tieing hospital support services together better, reducing nurse’s need to track down information
from other departments.
The hospital should have a system for preparing a schedule of daily patient activities (with equipment and
care requirements) made available to each nurse and each department.

Nurse [ Doctor [ Patient Interface
There should be a problem list on the front of the patient chart for physician-nurse informal communica-
tion of problems.
Teaching should be initiated on admission or early in patient stay.
The hospital needs a_county-wide patient history information system to make patient history from other
hospitals available.

_ Support of Nurse Health Care Delivery
Care plans should be exchanged between floors.
Care plans should be saved, recalled, and reviewed when patients are readmitted.
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The nurse should prepare a short summary of interventions employed, success of interventions. and ievel of
patient functioning at discharge. This should be added to patient record for recall at readmission.

An information summary system should be developed whereby the nurse would record data on patient at
detail level, and a machine summary is prepared—especially for longer term patients.

There should be a system to help generate nurse care plans. This could be a standard plan to be modified
for each patient, or a checklist 10 help prepare plans. The checklist could serve as a basis for group review
and refinement of the care plan process, and evolve over time.

There should be a readily available file of allergies and base limitations of each patient.

There should be a system for summarizing test results and including summary results, rather than
individual documents, in patient's file.

4.11 Administrative and Logistic Control

Looking first at the administrative and logistic control dimension, we see both
conditions integrating hospital services and controlling resources with inventory,
scheduling, and communication systems. The emphasis is on a solid core of systems
which address the immediate logistic needs of the hospital as a whole.

Ideas found only in the traditional protocol condition add to the control features of
the jointly held ideas. Increased control is sought over supplies through cost re-
sponsibility, over time through an analysis of manual procedures and increased
supervision, and over errors in data collection and transmission by increased automa-
tion.

Ideas only present in the alternative protocol condition address the question of
control, but it is approached as control through enabled coordination among de-
partments rather than as control through increased efficiency, accuracy and pro-
ceduralization. Increased automation is questioned rather than cailed for.

The alternative protocol teams did not seem to elaborate beyond the jointly held
ideas for system control to the same extent that the traditional teams did. They also
approached the question of control from a different perspective. Control was not as
actively created. It was either expected to follow from coordination, or was ignored
altogether.

4.12 The Nurse/ Doctor [ Patient Interface

On the second dimension, both groups identified the importance of developing a
patient data base. The patient history, doctor orders, nurse observations and lab
results would be available in a centralized location, and accessible hierarchically to
authorized personnel. While the details of how complete the data base should be
varied widely among individuals, some evolutionary comprise would undoubtedly
have resulted from further discussions by teams in either condition. On this second
dimension, differences between the two groups are not so clear cut. Beyond the jointly
held ideas, both identify similar communication giaps and suggest systems to close
those gaps.

4.13  Supporting the Nurse in Health Care Delivery

Both groups suggested a data base on nursing procedures and a cross referenced file
on drug dosages and interactions. In addition, the traditional teams have focused on
the data needs of the nurse, and have suggested file systems to support those needs.
The nurse must make care priority decisions (floor layout), care preference decisions
and care policy decisions. The files suggested are intended to insure the information is
available to make those decisions.

When viewing the nurse and her delivery of health care, the alternative teams take a
more process oriented approach. They emphasize tieing the suggested system into an
explicit change in the nurses'behavior. She is meeting/in groups, summarizing plans,
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and exchanging them across floors. It is interesting to note that the topic of care
plans, which was not mentioned in the problem finding instructions, is discussed only
by the alternative designers.

4.2  Problem Solving Groups

The problem solving teams in both conditions were asked to suggest a system to
support the care plan generating, implementing and evaluating process. Once again,
the two conditions each identify a similar core of activities. Both groups had a care
plan generating system, a patient data base, scheduling support for rooms, personnel,
and facilities, and a physician locating system. The core activities were elaborated
differently by the traditional and alternative teams, however. This different elabora-
tion refers to the way in which the core systems were described, as well as the
additional features discussed by each condition.

For the traditional team, the computer was the center of the system and
coordinated the activities of the floor and across departments. The nurses’ responsibi-
lites were reduced and control by her superiors was enhanced. For the alternative
team, the nurse was the center of the system, and the computer was something she
controlled and worked through to coordinate patient care. The responsibilities of the
nurse were expanded, and control was enhanced through a group consultation
process. It appears that the differences discussed between problem finding teams
using the traditional versus the alternative rationality protocols are also evident
between problem solving teams using the different protocols. This suggests that the
teams in the two conditions produce solutions which are different, not only in quality
as judged by a panel of experts, but in the control strategies and viewpoints they
display. The symmetry of diff~rences between traditional and alternative teams in the
problem finding and problem solving conditions suggests that their solutions are
different in predictable ways.

A major problem, of course. is that the solution strategies may have been misin-
terpreted—that the research has not only summarized but added meaning and/or
emphasis to the actual write ups. To guard against this problem of data interpretation,
the designers from both conditions were reconvened in a joint session. No designer
reported any discrepancy between the idea unit summaries and their actual write ups.
In fact, they stated strong agreement and support for the accuracy of the summarized
results,

The group meeting was also used as an opportunity to ask whether the traditional
protocols were, in fact, a fair representation of how the designers normally behaved
during system development (especially during the problem definition phase). They
agreed quite strongly that the traditional protocols did, in fact, capture the approach
to systems design that they normally followed.

4.3  Implementation

It has been argued that the only consistent findings in the research on implementa-
tion to date has been the need for user involvement and top management support [18].
We might add to that list the need for incorporating relevant aspects of the Lewin-
Schein theory of change [26], and the need for mutual understanding between the
designer and the manager [13]. We will be especially concerned here with learning on
the part of the manager. Learning is the central element in the unfreezing, changing
and refreezing elements of the Lewin-Schein change theory. The existence of both
mutual understanding and learning will be taken as indicative of a problem definition
experience with a higher chance of implementation success.
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The graduate student and nursing expert panels read the written summary of both
the nurse and designer on each team, and the nurses were asked for a self-report on
learning. The results of those judgements are as follows:?

A. Nurses in the alternative protocols condition had significantly better understand-

ing of the problems the designer had identified and the solution strategies he
was following. (The judgement of the nurse expert panel members had a
spearman correlation of 0.52, 0.66, and 0.58, and showed significance at the 0.01
level. The graduate student panel rating had a spearman correlation of 0.60 with
the nurse panel, and showed significance at the 0.005 level.)

B. Nurses in the alternative protocols condition had significantly better nuwual
understanding—they became something of a systems analyst themselves. (Each
graduate student panel member rated this role reversal as significant, ranging
from 0.03 to 0.002.)

C. Nurses in the alternative protocols condition had significantly higher learning in
w.ys information could be used differently to iinprove task performance. (The
nurse expert panel ratings had spearman correlation of 0.58, 0.70, and 0.61. and
showed significance at the 0.03 level. The graduate student panel had a spear-
man correlation of 0.67 with the nurse panel and showed significance at the
0.001 level. The nurses’ self report showed significance at the 0.045 level.)

It might be argued that these differences between the two protocols are related to
the limited amount of time available for the interview. A two hour inverview may not
be sufficient for the traditional protocols to generate the idea quality and mutual
understanding that they are ultimately capable of. To pursue this argument, the
designers were asked a simple yes/no question after the interview: “Could you have
productively used more time with the nurse?” The responses revealed a significant
difference between the two groups. The designers using the protocols of traditional
rationality felt they could not have productively used more time. while the designers
using the alternative protocols wanted to continue the interview (X2, 3 d.f.= 8.25,
significant at 0.05 level). Several. traditional designers noted that it would now be
appropriate to interview individuals in other departments, rather than continue
working with the nurse.

Using the traditional protocols, the designer’s emphasis is on collecting the infor-
mation he needs from any given individual and leaving for the next collection point in
his problem solving process. Perhaps because he is elaborating his solution without
directly addressing required changes in the nurse’s behavior, he is more free to move
on. If the nurse does not understand his design, it is not critical. Understanding can
come later, during “implementation,” when the nurse will be taught how to use the
system.

The designer following the protocols of alternative rationality, on the other hand.
directly addresses changes in the nurse’s behavior during task performance. The
additional problems these changes entail may be why he is not as free to move on to
the next data collection point in specifying a final design. The difference brought out
in this short interview session may even magnify as time goes on. The traditional
designer, with less understanding or learning by the nurse, and less valuable ideas, is
moving on to the next step in problem solution while the alternative designer is
staying to resolve issues further.

2 Significance is based on a one-tailed test at the 0.05 level. For the details of these results, please see
Boland [8]. Please note that all implementation findings are baced on 19 main experiment teams. One nurse
was found to be from the emergency rather than medical-surgical siaff and was eliminated from all
previous idea and problem oriented analysis.
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5. Discussion of Results

It has been argued that information system designers have a common orientation toward their design
clients, and that this orientation is ‘played out’ in the system design process. Hedberg and Mumford have
found in Swedish and British studies that ... *“systems designers use a restricted theory x type :nodel of
man when designing computer systems [22, p. 56].” Similar findings in the U.S. by the UCLA Center for
Quality of Working Life are reported in Cherns {11]. Tichy [28], in 2 more extensive study, has identified a
number of different types of change agents, and found that each type used different, but characteristic,
diagnostic categories and change techniques. Let us accept that the viewpoint and implicit models held by
designers will color their collection and interpretation of data about the needs of the organization they are
designing for. This study suggests that understanding how the viewpoint builds a coherent design statement
requires an understanding of how the designer interacts and exchanges information with his client. The
interaction protocols may then be seen as mediating the process of completing the designer’s ‘point of view’
(creating the design statement).

5.1 Inquiry Systems and Contingency Theory

We can propose two ways of explaining this mediation process. First, viewing the two protocols of
interaction as inquiry systems [12] suggests a contingency theory of organization design. The design
problem varies in difficulty from situation to situation, and the structure of inquiry should ‘fit’ the needs of
the situation. Here, in an ill-structured design situation, interaction protocols with a dialectic (Hegelian)
component proved superior to those based on concensus (Lockean) and internal consistency (Leibnizian)
alone. This agrees with the different capabilities of these modes of inquiry as summarized by Mitroff and
Pondy (24].

The traditional protocols rely on the input, labeling and cross referencing of raw data in the learning
stage. An accurate represer..ation of the manager will be found in the concensus of the raw data collected
(Lockean). In the analysis protocol, the designer applies his own theoretical perspective to construct an
internally consistent “fact net” of design (Leibnizian). The decision maker is fit with a theory of how to
efficiently complete his role related decision making responsibility, and how to effectively integrate into the
relevant larger organization.

For the alternative protocols, the teaching component allows a Lockean mutual consensus of important
talents, needs, and perceptions of the problem situation. The suggesting protocol allows each participant to
form their own Leibnizian “fact net,” combining the data just generated and their individual viewpoints
into an internally consistent whole. The critique which follows is the Hegelian element of the inquiry
process. The two alternative world views of the designer and the manager conduct a debate on the data
which they have generated in common and formed into suggestions separately. The critique protocol serves
to generate new data, reanalyze existing data, and reduce any distortions caused by each individual’s
selective perception.

5.2 Viewpoints and Organization Control Strategies

The protocols may also mediate by more fully developing different points of view on the design problem.
The design statement is then seen as a fully developed point of view. What is appropriate for organization
control depends on the viewpoint being completed. Burns and Stalker [9] describe a continuum of
organization design strategies. The polar ends of the continuum are mechanistic and organic, and their
appropriateness is seen as situationally dependent. The mechanistic and organic strategies are not an
either/or dichotomy, but two ends of a continuum. Keeping this in mind, we can relate the central core of
systems described by designers in both protocol conditions as being in the middle of the continuum.

From this core of applications located in the center of the continuum, the two groups of designers set out
in different directions. Designers who use the protocols of traditional rationality proceed to elaborate the
central core application with mechanistic characteristics (policy files, responsibility accounting, manual
procedure analysis, data control for superior review, assignment of tasks and reporting of task completion,
establishing norms for nurse behavior, etc.). Designers who use the alternatively rational protocols, by
contrast, tend to elaborate the central core in the direction of more organic characteristics (expanded
responsibility to nurse, use of team coordination units, increased cross departmental communications).

It seems reasonable to portray designers using the two protocols as follows. The traditional protocols help
the designer to assume a position and collect data for viewing the kospital system as a whole. Seeing how
the pieces fit together is his normal mode of behavior, and seeing how to put them together efficiently with
minimum error and redundancy is his problem solving posture. He assumes the role of top manager, and
designs a system that helps a top manager be in control of the organization. To paraphrase Mary Parker
Follet, he is designing to be in “control over” the organization. His design alternatives range from the core
activities of the middle ground to the:mechanistic end-of the design continuum. This line of argument
agrees with the top management control strategies or theories. in use (Model 1) found by Argyris {5).
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The designer using the alternative rationality protocols is not supported in taking an overall viewpoint,
He assumes a stance and collects data that helps him view the hospital setting through the nurses’ eyes. The
focus is not on a system which contains nurses, but on a nurse who is trying to function within a system.
The emphasis is on relationships that the nurse must establish and maintain in order to manage effectively.
The design is for a nurse who is in control, rather than a nurse who is being controlled. The designer using
the alternative protocols covers the applications in the center of the continuum and elaborates out toward
the organic end. To paraphrase Follet, he is designing a system for “control with™ the nurse.

5.3 Limitations of the Study

The study focused on a one to one interview situation with a complete lack of shared background
between the designer and the manager, and an absence of the design criteria implicit in an organization
context. It cannot, therefore, be extended directly to organizational design efforts with larger design teams,
more extensively shared backgrounds and experiences, and a more fully felt set of expectations on the part
of higher management or coworkers. Also, an organic process of design may not be compatible with an
existing mechanistic organization. The impact of different protocols on the complete cycle of an organiza-
tion design process with larger design teams remains to be explored.

5.4 Implications

For the management of organization design, this study raises the need to be aware of the process of
design being followed. Not only the extent of user involvement, but the process of user involvement must
be attended to, and not only the type of designer being used, but the viewpoint he is supported in
completing must be considered. The study suggests one area for exploring the relation of process and
product is in the structure of organization control systems that result from design efforts.

At a different level, and perhaps more importantly, this experiment has emphasized that problems have
to be found before solutions can be designed. Different structures of interaction found different types of
problems to solve. Contingency theory assumes a problem (task) exists, and that different structures are
best suited for solving different types of problems.

It may ultimately prove necessary to restate the contingency framework as follows: tasks that require
different types of problems to be found are best addressed by structures that find those types of problems.
Differences in structural relations to problem solving may prove insignificant to the more fundamental
relations to problem finding. We might, then, replace the idea of “tell me your problem and I will tell you
the appropriate structure,” with *“tell me your structure and I will tell you the types of problems you will
define for yourself.” ’

This difference in viewpoint is not trivial ecologically, if structures that become more capable in
addressing a currently identified problem become less capable of finding any other type of problem.?

3 The author wishes to express his gratitude to Miles H. Kennedy and Gregory Boni for discussions while
formulating the research, and to helpful comments by Marty Bariff and an anonymous reviewer on earlier
drafts of this paper.

An earlier version of this paper was presented at the TIMS/ORSA Joint National Meeting, Miami,
Florida, November 1976.

References

1. AckoFF, RusseLL L., “Management Misinformation Systems,” Management Science, Vol. 4, No. 2
(October 1967), pp. B147-156.

2. ALEXANDER, M. L., Informatior Systems Analysis: Theory and Applications. Science Research
Associates, Whiteplains, 1974.

3. ANTHONY, ROBERT N., Planning and Control Systems: A Framework for Analysis, Harvard University
GSBA, Cambridge, Mass., 1967.

4. ARGYRIS, CHRIS, “Management Information Systems: The Challenge to Rationality and Emotional-
ity,” Management Science, Vol. 17, No. 6 (February 1972), pp. B-275, B-292.

, “Organizational Learning and Management Information Systems,” Acc ing, Org
and Society, Vol. 2, No. 2, (1977), pp. 113-123,

6. BATESON, GREGORY, Steps to an Ecology of Mind, Ballantine Books, New York, 1972.

7. BLUMENTHAL, SHERMAN C., Management Information Systems: A Framework for Planning and Devel-
opment, Prentice-Hall, Inc., Englewood Cliffs, N.J., 1969.

8. BoranDp, RicHARD J., JR., “Protocols of Interaction and the Design of Information Systems,”
unpublished Ph.D. dissertation, Case Western Reserve University, August, 1976.

Reproduced. with permission of the copyright owner. Further reproduction prohibited without permission.



20.

21,

22,

27.

28.

29.

Burns, THGMAS G. AND STALKER, G. M., The Management of Innocation, Tavistok Publications,
London, 1961.

CariseN, ROBERT D. AND LEwis, JAMES A., The Systems Analysis Workbook. Prentice-Hall, Inc.,
Englewood Cliffs, N.J., 1973.

CuEerns, A. B, “Can Behavioral Science Help Design Organizations?” Organizational Dynamics
(Spring 1977), pp. 44-64.

CHURCHMAN, C. WEST, The Design of Inquiring Systems, Basic Books, New York, 1971.

AND SCHAINBLATT, A. H., “The Researcher and the Manager: A Dialectic of Implementation,”
Management Science, Vol. 11, No. 4 (February 1965), pp. B69-73.

CLARK, PETER A., “Intervention Theory: Matching Role, Focus, and Context,” in Davis, L. E. and
Cherns, A. B. (eds.), The Quality of Working Life, Volume 1, Free Press, New York, 1975, pp.
177-192.

CuiFron, H. D., Systems Analysis for Business Data Processing, Auerbach, New York, 1970.

COUGER, J. DaNieL, “Evolution of Business System Analysis Techniques,” Computing Surceys, Vol. 5,
No. 3 (September 1973), pp. 167-198.

FitzGERALD, J. M. AND FITzGERALD, A. F., Fundamentals of Systems Analysis, John Wiley and Sons,
New York, 1973.

GINZBERG, MICHAEL J., “A Detailed Look at Implementation Research,” Report CISR-4, Sloan
School of Management, MIT, 1975.

Hart™aN, W., MATTHES, H. AND PROEME, A., Management Information Systems Handbook, McGraw-
Hill Book Company, New York, 1968.

HaveLock, R. G., Training for Change Agents, CRUSK, Institute for Social Research, The University
of Michigan, Ann Arbor, 1972, pp. 5-35. -

HepserG, Bo L. T., NystroM, Paut C. aND STARBUCK, WiLLiaM H., “Camping on See Saws:
Prescriptions for a Self-Designing Organization,” Administrative Science Quarterly, (March 1976),
Vol. 21, p. 42.

AND MUMFORD, ENID, “The Design of Computer Systems, Man’s Vision of Man as an Integral
Part of the System Design Process,” in Mumford, E. and H. Sackman, Human Choice and
Computers, North-Holland, Amsterdam, 1975, pp. 31-59.

Hicg, G. F., TURNER, W. S. AND CASHWELL, L. F., System Development Methodology, North-Holland,
Amsterdam, 1974.

MITROFF, IAN 1. AND PoNDY, Louis, R., “On the Organization of Inquiry: A Comparison of Some
Radically Different Approaches to Policy Analysis,” Public Administration Reciew, Vol. 34, No. 5
(September/Qctober 1974), pp. 471-479.

OPTNER, STANFORD L., Systems Analysis of Business Management, Prentice-Hall, Inc., Englewood
Cliffs, N.J., 1968.

SORENSEN, R. E. AND Zanp, D. E., “Improving the Implementation of OR/MS Models by Applying
the Lewin-Schein Theory of Change,” paper presented at the Conference on the Implementation of
OR/MS Models: Theory, Research and Application, Nov. 15-17, 1973, University of Pittsburgh.

TAGGART, WILLIAM M., JR. AND THARP, MARVIN O., “A Survey of Information Requirements Analysis
Techniques,” Working Paper _76-1, Florida International University, School of Business and Or-
ganizational Sciences, January, 1976.

TicHy, N. M., “How Different Types of Change Agents Diagnose Organizations,” Human Relations.
Vol. 28, No. 9, pp. 771-799.

WATZLAWICK, P., BEAVIN, J. AND'JACKSON, D., Pragmatics of Human Communication, Norton, New
York, 1967.

Reproduced . with permission of the copyright owner. Further reproduction prohibited without permission.



