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Rehabilitation engineering as the crow flies*

PART V—A PROBLEM-SOLVING METHOD FOR REHABILITATION ENGINEERING

J. FOORT, R. HANNAH and S. COUSINS

Department of Surgery, Division of Orthopaedics, University of British Columbia, Vancouver

This paper, the fifth of a series, deals with
dynamic group problem-solving and shows
how this can give radical solutions to problems
and at the same time enhance group cohesive-
ness.

Dialogue:

Steve: You might think that the usual
unstructured method of attacking problems
works fine. I’ve not found it satisfactory on a
number of counts, but rather than go into that I
feel we should examine the alternative way and
build a case for it. Mainly, I feel that engineers
should follow procedures for problem-solving
that make it attractive—that is efficient—to have
engineering procedures applied to problems in
rehabilitation. For that, the solutions must
unfold in an attractive way and lead to an
obvious advantage in the shortest possible span
of time for the least amount of money spent.
Ultimately our responsibility to patients and
the recipients of our talents requires that we use
the best methods available to us.

Jim: As an old-timer in the field, I look back
on my various attempts to solve problems by a
hit and miss method and feel a bit ashamed
when I compare the impulsive launching of
projects on quickly formulated ideas to what
we have been doing latterly. How can we convey
the improvements I have experienced to others
so that more groups can make what they do
more effective.

Richard: Let us show how we generate inno-
vative solutions and, in the process, show how
that brings people together. Perhaps we can do
that best by first outlining what happens in most
problem-solving encounters, highlighting the
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faults and pitfalls and then using an example
from our own experience to show how it could
be. Steve, tell us how it is.

Steve: Usually participants at a meeting
consciously or unconsciously perceive the
encounter as a competition between the
members of the group. A winner infers a loser.
So right away a part of a person’s energy is
directed away from solving the problem to
protecting himself.

Jim: That’s right. Often when I have made
suggestions intended to get the ball rolling
people have taken it as a threat to themselves
and have dumped the idea before it had a
chance to get started. Also, I have felt attacked
for not giving ‘‘complete” solutions when pro-
posing ideas which seemed nebulous or even off
the track. Looking back on it, what I would
have appreciated was a leg up toward the
solution so that I could have felt that I had
made a contribution toward a solution. The
sharing of the solution would also have made
me feel appreciated and made me appreciate
more the other members of the group.

Richard: Yes, I've often seen group leaders
using their power unwisely so that free thinking
was inhibited. The aim should be to examine as
many alternatives as possible in order that the
most suitable can emerge.

Steve: We have all seen group leaders who do
that. Every participant brings two character-
istics to a meeting: sensitivity and aggressiveness.
These really can detract from the efficiency of
generating solutions. You see this all around in
daily life too. The job of the group leader is to
direct these feelings toward solving the problem.

Jim: You are getting onto how it could be
Steve. Could you summarize that for us ?
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Steve: I would like to see group interactions
relieve people of the burden of self-protection.
This could be done by building on speculative
concepts that initially seem unworkable, such
as some of the suggestions you have made in
the past and which you would have liked to see
developed, Jim. That would be my first point.

My second point would be to have group
interactions ensure that each idea has a hearing
and is given support and consideration. No one
loses and everyone gains.

My third point would be that creative aggress-
iveness be directed to build on both the negative
and positive aspects of an idea.

Richard: Now I see the leader as the servant
of the group. He creates an atmosphere of
security where all ideas are considered worthy.
Can we have an example of the value of what
we are suggesting ?

Steve: Sure. One key to generating solutions
is good listening. Remember the crazy sessions
we had on fracture bracing ?

Jim: As a matter of fact, those sessions really
stand out vividly in my mind. It seems to me
that more ideas came out of those short sessions
than I've been used to experiencing in a month
of Sundays.

Richard: Let’s review it using the flowchart
we prepared Steve. What was the problem as
given by the orthopaedic surgeon ?

Steve: We were asked to improve fracture
bracing We redefined the problem to mean
““distribute the forces optimally on given loca-
tions of the skin”. This became the goal as
understood.

Richard: We generated a number of goals as
understood tefore we selected the final one,
rememter. These were:

1. Optimize force on the skin

2. How do we make the skin determine the
force

3. How do we make the location optimize the
force on the skin

4. How do we make the force responsible to
the skin

5. How can the skin choose the location of
the force application

The fourth one appealed to us most and

became the goal as understood which we
selected.

Jim: The next part of the process, selecting
paradoxical book titles really seemed crazy to
me at the time when we first tried this method.
Now I can understand the value of diverting
our thoughts from the problem.

Richard: Yes, that is the objective—to divert
our minds from the problem so that we are
freed from the preoccupation with the immed-
iate problem. That leads us to see the problem
from unexpected viewpoints.

Steve: Remember the fun it was developing
the list of paradoxical book titles in the fracture
bracing experience. They were so far from the
point they were on the face of it quite ridiculous.

Jim: 1 remember we chose ‘‘Steady Uncert-
ainty” as the paradoxical book title which
would lead us away from the immediate
problem. I could certainly see that it did, but
what bothered me at the time was what would
lead us back!

Richard: You were in a hurry to get to the
point! We took the example of geology as the
topic we would discuss in relation to the para-
doxical book title so that we would get even
further away. From that we tried to force fit the
example of geology to the book title in the hope
that a solution would emerge.

Jim: This was the most interesting part of the
problem-solving method to me. We were able
to very quickly generate fifteen paradoxes in
geology that were parallel to the idea of steady
uncertainty. The Theory of Evolution was one.
What appears to te steady is constantly
changing.

Richard: That’s where we got our ideas for
corrugations—like scales of fish, or the shells of
armadillos, or the scales of snakes and so on.

Jim: Again, I was tempted to break into
fracture bracing at that point, but we went on to
other examples of steady uncertainty.

Richard: Many possibilities must te con-
sidered to see how often a similar solution
suggests itself. The idea of corrugations recurred
in discussions we had on erosion, and on crystal
formations. The most striking analogy for me
was comparing the cross section of the world
(Fig. 1) at the equator with a cross section
through the thigh. The core was like the femur,
the mantle like the soft tissues and the crust of
the earth as the skin. Around this floated the




RrAisitirerive emyireeringe i dre crow fhea—amer K 154

FLOATING CONTINENTS




1e0 A s, B Ifamerk and 5, Copponr

DYNAMIC GROUP PROBLEM SOLVING

PROBLEM AS GIVEN SOLUTIONS

IMMEDIATE SUGGESTIONS

GENERATION OF GOALS AS UNDERSTOOD

CHOICE OF EXAMPLE

CHOICE OF BOOK TITLE

FORCE FIT
CHOICE OF ANALOGY

4

EXAMINATION OF ANALOGY




