ON DESIGNING AND IMPLEMENTING A DENTAI, PRACTICE MANAGEMENT GAME

ABSTRACT

This paper describes the structure of an inter-
active dental practice management game, with
special emphasis on its design and computer imple-
mentation., The game covers a wide spectrum of
management decisions in setting up and in running
a dental practice. The decisions considered in-
clude practice location, the form of practice, " °
staffing mix and salaries, and the purchasing or
leasing of equipment. The game also covers major
daily, monthly, and yearly decisions, including
forecasting patient load, economic analysis, and
scheduling of patients, workers, and operatories.

As three levels of decisions (daily, monthly,
yearly) are considered, the game has a multi-level
structure. The program system is modularized
based on this time level, and also from a function-
dl point of view. The, game is designed so that it
can be used both as an educational tool and as a
planning tool. The game incorporates a random
mechanism to reflect random aspects of real-world.
The program is written in interactlve FORTRAN and
is implemented at several dental schools:

1. Introduction

This paper describes a computerized dental practice
management game to teach various management skills
to dental students as well as to dental practition-
ers, with special emphasis on its design and com—
puter implementation.

Dental practices are growing increasingly complex
as their sizes increase and as the diversity of
worker types becomes greater. Thus, the efficient
and effective management of dental practices is
becoming more and more critical. To teach a

full range of management skills to dental students,
most dental schools offer practice management
courses of the traditional lecture type. The
student, however, has difficulty in finding prac-
tical applications of concepts offered and es-
pecially gaining experience in managerial prcéblem

-~ solving.

- management.

:. Toxcope with this-~situation, ‘a new computerized .

tool .has.been.developed .to teach.dental .practice
The: :tool is named the CWRU/Kellogg
Dental Practice Management Game, after its develop-
ers (Case Western Reserve University, Department

Susumu Morito
= Arnold .Reisman
~ Hamilton- Emmons

Juan Rivaud

Case Western Reserve University
Cleveland, Chio 44106

of Operations Research in collaboration with the
Dental School) and the W.K. Kellogg Foundatiom, -
- which supported the work.

2. Structure of the Game

The computer program for this management game as a
whole is designed in a modular form, which enablés
the player to use it to pursue different. object-
ives. Thus, if he wants to forecast his patient
load, or if he wants a procedure for determining
a rational fee structure, he can consult the com-
puter on these items without going through the-
whole game. On the other hand, the game is also
an educational tool which provides a dental
student or dentist with a simulated practice in:
the computér and enables him to evaluate the im-
pact of his decisions on the performance of his
practice immediately, thereby giving him invalu-
able experience. Figure 1 shows the overall -
structure of the game. TFirst, we shall briefly
describe these parts.
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FIGURE 3. STRUCTURE'OF THE GAME
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On _designing and implementing . . .game (continued)

The management game is divided into three basic

parts or subsystems from both the conceptual and
the programming points of view. These are:

(1) initial setup, (2) simulation, (3) decision

guide subprograms.

(1) Initial setup. This part of the game asks the

. player a sequence of questions and accepts the

. not necessarily the best) decision.
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player's decisions. It allows the player to de~
cide the kind of practice he wants to set up. The’
sequence of questions is determined by the pre-
vious decisions, by the game administrator's in-
puts, and by the fixed structure of the game.

The areas covered in the game are listed in the
next section (Table 1) with the overall flowchart
(Figure 2). The setup phase usually does not
give the player any help in his decision-making.

(2) Simulation. This non—-interactive part of the
game produces and gives the player the simulated
results of his decisions, as well as statistical
and financial information. Included here are the
following:

1) Patient generation. Based on the player's
decisions and performance, such as location, fee,
busyness, and scheduling efficiency, the program
generates patients to be scheduled.

2) Task scheduling and the evaluation of play-

er's schedule. Given a player's patient schedule,
the model simulates detailed task scheduling and
obtains various performance measures such as wait-—

ing time, worker utilization, etc.

3) Extrapolation. Based on a player's daily
performance over one or a few days of detailed
simulation, the model calculates his estimated
monthly performance. Similarly, annual results
are computed from monthly performance.

4) Monthly and yearly report production.

5) Heuristic patient scheduling. To evaluate
how good the player's schedule is, one or more
schedules are produced by the computer for the
same set of potential patiénts given to a player.

6) Performance kvaluation. A subroutine evalu~—
ates the player's overall performance in terms of
profit, worker utilization, étc.

(3) Decision guide subprograms. Eack of these
subprograms leads the player in a step-wise
fashion to logical, reasonable and good (but

Its use is
initiated by a player's request (when allowed by
the fixed structure of the game and by the game
administrator's inputs) for help in making one
particular decision. The decision guide then
sends the player a sequence of questions which
are, in general, more detailed in nature than the
original question. It will guide the player to a
sound decision and will show him how the logical
decision-making process should proceed. Results
obtained using the decision guide are neither used
for calculations in the simulation nor are they
binding for subsequent deéisions in the game.
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‘available ~to the computer..

They only suggest a logical decision-making process,

- and whether the suggestion is followed or not is

up to the player.

A good .deal of.information.must be stored and
This is organized
in two main blocks.

1) Decision data bank. Here are stored all
decisions made by players in the initial setup.

2) Information data bank. This block of
storage contains data necessary for the simulation
and also for the decision guide subprograms.
Examples of this data are frequency and average
fees for a set of dental procedures, costs of
equipment and supplies, etc. All this informa-
tion can be modified or updated by the adminis-
trator, if necessary.

Also supporting the game are three kinds of
manuals: one for the player, one for the game
administratot, and one for the computer program—
mer. ‘

1) Player's Manual [1]. This volume contains
background information about the game and dental.
practice management in general. Players should
read a copy before they start the game and refer
to it while playing. It will assist decision-
making and provide relevant information about
various aspects of dental practice management.

2) Administrator's Manual [2]. This manual
describes the options available to an adminis-
trator in charge of the game operation. The two
most important responsibilities of the game ad-
ministrator: i} the player's registration and file
control, and i1i) the updating of the information
data bank of the game, are explaineg in detail.

3) Programmer's Manual [3]. The details of
the computer program for the game are described.
This manual will be used by persons who want to
modify the program. Flowcharts showing detailed
program logic, lists of major program variables,
etc., are included.

3. Levels and Areas of Décision-Making

In order to allow a player flexibility to change
his strategy at realistic time intervals, we con-
sider three levels of decisions, i.e., daily,
monthly, and yearly. The game decisions were
realistically allocated among the various levels.
For example, a dentist would not normally consider
changing the location or the type of his practice
more than once a year. Thus, these decision items
are classified as "yearly" decisions. Of course,
a yearly decision does not mean that the player
should change his decision every year, but it
means that reviewing the decision item once a
year 1s enough. Table 1 summarizes areas covered
in the game with their levels. Figure 2 shows

the overall flow of the game.



Table 1.

Areas and Levels of Decisions

Decision area

Examples Level* Included in current —
_version?** | . INITIAL DECISINS
- | Typerof practice -Jprivate, group, military, 1,Y - Y (private, group) - TYPE OF PRACTICE
. public health ‘ = LOCATION PREFERENCE
Start-a new. practice or + SPACE ALLOCATION
~buy an existing one 1,Y N - PRACTICE EMPHASIS
~geographic.  |north,. south, east, west .Y Y - FINANCIAL ARRANGENENT
preference - PERSONNEL :
. - OPERATORIES
location { setting urban, suburban, rural 1,Y Y ~ EQUIPMENT AND SUPPLIES
- FEES
Tease vs. I,Y N -
buy buiiding ’ WORKING DAYS AND HOURS
Space requirement square feet 1,Y - ____/
DAILY DECISIONS .

Practice emphasis

generalist, specialist

I,Y

b * | - scxeDuLING

Financial arrangements

Number of operatories

1,Y.M

SCHEDULING PERFORMANCE

Y
R
LYM |y
Y
Y

t_;pe &r IHK- MONTHLY DECISIONS
personnel - SPACE EXPANSION
salary I.M Y ~ PERSONNEL
- - OPERATORIES -
t‘:ﬂib:r LY, 1"V . ) - EQUIPMENT AND SUPPLIES
equipment - FEES
&qsugg?ies - WORKING DAYS AND HOURS
buy or IYM | ¥ )
Tease “
Fee Schedule I,M Y t
Working hours & days IM Y
Billing methods I,Y,M N . YEARLY DECISIONS
Schedu'l'lng D Y ~ TYPE OF PRACTIC‘E

= LOCATION PREFERENCE

*Levels: I - Initialization,

D - Daily decision

**Y - Included in the current version, N - Not included in the current version

We now describe how the game proceeds. -

Y - Yearly decision,

M ~ Monthly decision,

tails can be found in the Player's Manual [1].

3.1 Setting up the practice

|~ PRACTICE EMPHASTS
- FINANCIAL ARRANSEMENT

FIGURE 2, GAME FLOW

The de-

After giving the player's identification and an-
swering some other preliminary questions, the
computer asks various questions regarding the
practice the player wants to set up. As illus-
trated in Figure 3, self-explanatory questiofis
will be printed. (If the player wants to spéed
up his play, he can take the option of simplified
questions in which case the computer just prints
"TYPE OF PRACTICE?" instead of a complete self-
explanatory question as in Figure 3. Much time
will be saved if the simplified option is taken.)

. The player .simply types the answer (underlined

in the figure).

° PRACTICE? .
1 NEU ENGLAND S CENTRAL
2 HINDLE EAST & NORTHUEST
3 SOUTHEAST 7 FAR WEST

‘HANUAL ARODUT SAMFLE CLTICS. IF YOU HAVE PDPULRTI&!

FIGURE 3

1. WHAT TYFE OF PRACTICE WILL YOU ENTERT
YOU HAVE TWO CHOICES.
1 S0L0 PRACTICE (STARTING A NEW PRACTICE)
2 GRUUP FRACTICE (HCRE WE WILL ASSUME THAT YDU HAVE
THE POUER TO MAKE LECIS1ONS FOR THE GROUP)
;LEnSE HIT' AN APPROFRIATE NUMEER.

2. IN_WHICH GEOGRAPHIC AREA DO YOU WANT TO

4 SDUTHUEST
$E;ER TO THE MANUAL FOR THE DEFINITION OF AREAS.

HDU'“ANY MONTHS HAVE YOU PRACTICEL DENTISTRY IN THIS nREﬁé
3i WHAT IS THE POPULATION AND POPULATIHN/D”NTIST 4
RATI0 IN YOUR CHOSEN AREA ? PLEASE REFER TI

600000 AND F/DIN RATIO = 5000y PLEn’f PUNCH 600000;4000
7 500000,4000 )
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On designing and implementing . . . game (continued)

In order to make major strategic decisions, a
good estimate of patient load and an appropriate
financial analysis are essential. As mentioned
earlier, the player may have access to the deci-
sion guide subprogram in order to make logical
decisions. Currently, the game is provided with
two decision guide subprograms for forecasting
patient load and for fee determination. If the
player wants to go through the decision guide for
forecasting, the computer will ask a series of
questions which guide him to a reasonable fore-
cast of patient load. The basic methedology is
described elsewhere [4].

Another major decision guide is designed for fee
determination. (For further details see [5].)

The basic idea of the method is to estimate the
desired annual gross revenue, (i.e., overhead
costs plus take-home income plus taxes) and total
annual working hours, and then to find the hourly
revenue necessary to attain the goal. Combining
this hourly revenue, the time required to perform
a pfocedure and its laboratory cost, the player
obtains the fee for a procedure.

3.2 Daily scheduling

Patient scheduling decisions are the only daily
ones considered. Here a player is given a list
of patients to be scheduled within his practice
hours. The patient list indicates information
about patients and their procedures such as pro-
cedure name, fee, material cost, and task time
information. A player's responsibility then is
to assign an appointment time to each patient

so that workers and operatories are utilized
efficiently and effectively:. Considering task
time information as well as worker and operatory
availability, the player can make a reasonable
schedule.

To make the game realistic, emergencies and
patient no-shows can be included. Given a play-
er's schedule, the computer simulates his sched-

ule and gives his performance as in Figure 4.

FIGURE 4

TOTAL NUMBER OF FAVIENTS TREATED - 10

AVE. UAITING TIMC IN WAITING ROOM 15.2 HINUTES
AVE. WAITING TIMC IN CHAIR . 7.4 MINUTES

CLYNIC HOURS NORMAL DVERTIHE"

BEFOKE LUNCH BREAK 2 HOURS (10-12) 60 MIN.
{ACTUAL LUNCH RREAN WAS 0 MINJ)

AFTER LUNCH BREAK 4 HOURS (13~17) 0 MIN.

OVERTIHE INFORMATION ¢THE FOLLOITNG, DVERTIME WORK' WAS FERFORMED, )

LUREH TINE
OFERATORY 1 60 MIN.
OFERATORY 2 4 HIN.

AFTER NORMAL HOURS
OPERATORY 1 NONE
OPERATORY 2 NONE

FRDDUCTIVE HOURS AND_UTILIZATION
NUMBER AVE. PRODUSTIVE HR. AVE, UTILIZATION

DENTISTS 1 2 HR. S50 HIN. 0.405
ErTA‘S 1 3 HR, 50 MIN, 0.548
HASSISTANTS .2 3 HR. 40 HIN. 0.524
HYGIENISTS 1 -0 HR. 40 MIN, 0,095
OFERATORIES 2 4 HR., & MIN, 0.583

EXLAP RN ¥ £

t
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3.3 Monthly and yearly financial report

Based on the results of daily scheduling (only a
few days are necessary), the rest of the month will
be simulated, and the estimated monthly. financial
report (Figure 5) is given. After seeing these
results, the player is given a chance to change
some of his earlier decisions. After changing
earlier decisions (if necessary) the new month
starts. In each new month the player is asked

to schedule patients for at least one day.

FIGURE 5
FINANCYAL REPORT
HONTH 12 YEAR 1
[AIas 2 5222 22 Po iy e e %
® HONTHLY REPORT & CUM. REPDRT FDR ¥CUN. REPDRT FROM %
= % CURRENT YEAR  %START OF PRACTICEX
sExt ¥
S$TOTAL REVENUEX ' ¢ 8114 3 ¢ 108815 s 108815 x
LEXPENSCS$ % x . % %
% SALARIESK s 2100 H $ 25200 x .$ 25200 %
: Fszgn ggg;z: : 1839 * ¢ 22048 x $ 22068 *
« COS . 852 x $ 11448 * % 11448
*  MAT. COPTSX ¢ 1014 z s 13392 s 13392 :
: . _uuc$;;:E: : éeo 3 [ 3828 % s 3820 3
5987 X $ 75938 * s
* EARNINGS. % * JR1 75936 :’
* LEFORE TAXESK ¢ 2129 * $ 32879 % $ 32879 *
ey

In order to save time, you are given several op~
tions to skip occasional months of simulated prac-
tice. Even as you skip over the month, the com~
puter estimates its performance. Included in the
twelfth monthly financial report is a summarizing
annual report. At the end of each year of simu-
lated practice, the player may review his annual
performance and will be given a.chance to change
any previous decisions.

4. Information Data Bank

The information data bank stores all data necessary
to play the game. For example, cost of equipment
and monthly rent will be needed to estimate a
monthly fipancial report. Also a frequency dis-
tribution of various procedures as well as each
procedure's time and worker requirement will be
required to generate patients of a simulated prac-
tice and to figure out the player's scheduling
performance. All this information is fixed and
kept in two major files by the game administrator
making it inaccessible to players. These files
are the procedure data bank and the cost data bank.
The former contains all relevant information for
procedures such as frequency, average fee, time
and worker requirement, etc., whereas the latter
contains basic cost parameters. The information
contained is the result of extensive research and
surveys conducted at the time of the game develop—
ment. Still, some of the parameters such as aver-
age .fees, costs of dental supplies, insurance,
etc., are constantly changing and need to be up-
dated periodically. Therefore, the supplementary
program is provided which allows the game adminis-
trator to modify the information data bank. For
more detail regarding data modification, refer to
the Administrator's Manual [2].



5. Design Considerations

In this section, we will list major design con—
siderations which led us to the final version of
the game. These considerations are the results
of finding out what users want and what the cur-
rent technology (i.e., computer hardware and pro-
gramming) could offer.

5.1 Language selection and transferability

As the objective of developing the game was to
provide a new teaching tool for various dental
schools, the transferability of the game program
was one of the prime concerns. Language selection
is clearly a key factor in determining a program's
adaptability to many different computers. Three
types of languages were originally considered:

1) Simulation language (such as GPSS, SIMSCRIPT,

SIMULA) ' .
2) Scientific language (such as FORTRAN, ALGOL,
BASIC)
3) Business-oriented language (such as COBOL,
RPG)

Even though models were basic to the game, a simu~
lation language was not selected, primarily be-
cause of poor transferability (not many computers
support simulation languages), but also because
of: 1) limited I/0 (especially file 1/0) cap-
abilities, 2) general lack of knowledge in these
simulation languages, 3) lack of capability in
the time-sharing mode. A business—~oriented lan-
guage did not seem promising either, despite the
fact that there would be a reasonable amount of
report—-type outputs. This was because we expected
rather complicated simulation models (e.g., a '
simulation model to evaluate the player's schedule)
in the game program. Though it might be possible
to use more than one language for different func-—
tions, this would add to the complexity and thus
reduce transferability. This led us to a scien—
tific language. Considering their popularity,

two languages remained from which one had to be
picked, namely FORTRAN and BASIC., Our final
choice was FORTRAN, though it did not seem much
superior to the other. Here are some of the rea-
sons why FORTRAN was chosen: 1) FORTRAN, being
more established, if we stuck to the standard set
of instructions (that is, if we tried to avoid
machine~dependent features), not many problems
were expected;, 2) more and more machines support
interactive FORTRAN, 3) almost everywhere someone
can be found who can handle. a program written in
FORTRAN.

The game has been transplanted and is in the pro-
cegs of being transplanted to over a dozen dental
schools. So far, we have not encountered any
school which could not implement the game due to
the use of interactive FORTRAN.

Another important factor governing the portability
of a program is its size. With this in mind, the
game is modularized so that, if the whole program
does not fit into the main core, it can be put
into an overlay structure.

5.2 Interactive mode or batch mode .

One of the important initial decisions was whether
to choose interactive or batch operating mode. We
investigated and compared both modes from several
points Of view: 1) effectiveness as an education-
al tool, 2) ease of access, 3) computer cost, 4)
transferability of the program, 5) programming
effort., The decision was made to use .the intexr-
active mode, mainly for the first two reasons

above. As we observed later, educational effective-
ness and accessibility were much enhanced with the
game accessible from any telephone for immediate
use. Note that the players are dentists and den-
tal students who want to play the game right at
their practice or dental school, without making a
trip to a computing center. Nowadays, many dental
schools have access to and sometimes own a computer,
and often they have teletypes easily accessible.
Some practicing dentists even have a Decwriter in
their practices.

5.3 User orientation

Even though the game was originally proposed as a
tool for teaching dental practice management, it
was clear, even at its design stage, that the game
would be of great value as a planning and decision-
making tool to practicing dentists. However, de—~
signing a game which achieves these two goals has
to reconcile the conflicting objectives of gener-
ality and specialization.

In order to provide a meaningful educational tool,
it is necessary to present a typical situation.
Since we are considering a management game which
is based on a computerized model and its manipula~
tion, it is essential to abstract the real world.
However, when it comes to the details of real-
world dental practice, one practice is never iden-
tical to the other and often there are major dif~
ferences between them. TFor example, EFDA's (new
paraprofessionals) can be used in ‘some states,
whereas other states do not allow their introduction.

To achiéve the goal of constructing a game which
can be used as both an educational and a planning
tool, it was decided that the fixed structure of
the game (the part which cannot be changed with-
out modifying the program) should reflect just
those aspects of a dental practice which would be
generally agreeable to anyone; everything else
should be flexible. Thus, the game is equipped
with the administrator's program which can modify
the parameters of the patient population, fee
structure, etc., which are stored in data banks,
so0 as to create any desired environment.

Sometimes some features of the game, designed to
teach good practice management, are not desirable
if the game is used for planning purposes. For
example, the patient generation subroutine in-
cludes a mechanism which connects the fee struc—
ture with the potential patient load: higher fees,
beyond a certain point, discourage patronage. A
dentist planning (or simulating) his own practice
often does not ‘like this feature. He may know the
size of his practice from long experience. In such.
a case, this feature will be eliminated when used
as a planning tool.
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On_designing and implementing . . . game (continued)

5.4 Flexibility

Some models included in the game, mostly among the
decision support systems, are somewhat subjective.
Specificéally, take as an example the fee dutermina-
tion subroutine, part of the decision support sys-
tem. This subroutine was designed to help a player
determine a reasonable fee structure, considering
various economic factors. Even though this model
was carefully and logically designed, clearly there
are many different procedures that could be used

to come up with a fee schedule, each reasonable
from a particular standpoint. Thus, some users may
not like the approach and may not want to use this
subroutine. For this reason. the game is designed
so that the game admindstratior can control the use
of this and similar models. As the whole system

is modularized, this can easily be done. The

rest of the game program system deals with simu-
lating a dental practice and obtaining the perform-
ance of the simulated practice which is more
mechanical and less controversial.

5.5 Ease of usage and player motivation

‘The game has to be interesting, sometimes enter-—

. taining, and motivating in order to be successful.
To make the game stimulating, two important fac-
tors are the ease and speed with which it can be
played. The game should not require complicated
operations or computations on the players' part.
The computer should do as much of the dirty work
as possible, so that the player can concentrate
on understanding where he stands, and finding and
evaluating alternative strategies. Also, if the
answer to a question gets too lengthy or complicat-
ed, players lose interest. The following example
indicates how we have avoided this.

In order to simulate a dental practice, we have to
consider over 50 "procedures" (i.e., the different
kinds of treatments a dentist performs) together
with their fees. Deciding upon a fee to charge

for each procedure is one of the important ques—
tions, not only determining earnings and profit,
but also affecting the patient load through a sub-
routine that tends to diminish the number of new
arrivals if the fees are too high. A player easily
gets bored. if he has to input fees for over 50 pro-
cedures. To avoid this, the game selects a few
(typically five) procedures (which are called "rep-
resentative" procedures), and only those fees need
to be given by the player. The fees for the rest
of the procedures are shifted up or down from a
predetermined "standard" (say, national average)
fee structure based on his input for these repre-
sentative procedures.

5.6 Evaluation of performance and competitiveness

The game has not been designed as a competition
between two players, as in the cdse of many indus—
trial management (or business) games. Instead,
each player (or team of players) is in effect
matching wits with the computer. Of course, play-
ers can compete by playing the game separately,
under uniform assumptions, and comparing results.
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The main reason that direct competition was avoided
is pur lack of knowledge about the true nature of
real-world competition between dentists. Further-
more, it was felt that, to a large extent, a den-
tist's success depends less on his competitive
interaction with other nearby practices than on
how well he runs his own practice.

The game, then, simulates a player's practice inter-
actively and dynamically, in response to his deci-
sions. Decisions may be changed if the player is
dissatisfed with his performance. Since differént
criteria might be considered important by different
practitioners, several measures of performance are
presented; the financial report, as mentioned
earlier, shows profit and loss, while worker
utilization, overtime hours, and customer waiting
time are also presented (Figure 4).

5.7 Randomized elements

In order to reflect the random nature of the real
world, the game uses a random mechanism for the
following purposes.

1. the assignment of a procedure (i.e., a
particular treatment to be performed) to each
patient.

2. emergency patient arrivals
3. patient no-show occurrences

4, random fluctuation of patient arrival time
around his appointment time.

The parameters which control .these random effects
can be adjusted through the administrator's pro-
gram. If desired, it is possible to eliminate
randomness completely except for the assignment
of a procedure to a patient.

Other parameters of the game could have been ran-
domized also, notably the durations of each pre=
cedure. The decisions not to do so was based on
tests that showed the results to be rather in-
sensitive to fluctuations in procedure times, on
the wide variation among different dentists in
this regard, and on the desire for program sim-
plicity.

Some of the other random elements, such as emer-—
gencies and no-shows, also make a negligible dif-
ference to the numerical outputs and could have been
omitted, but their absence would (indeed, did, be-
fore they were added) cause unfavorable comment
from the player-dentists, for whom such a glaring
omission would cast doubt on the accuracy of the
entire exercise.

The question of statistical significance of the
results becomes important in evaluating performance
when random elements are present. Though this has
not been rigorously investigated, iterations of

the game under the same assumptions has shown that
consistent results are obtained.



For educational purposes, it is not important that
the outcome be precisely reproducible. Even for
design purposes, the precisions of the results is
easily sufficient to answer the broad questions
that are characteristically asked, such as, "Shall
I hire one hygienist or two?"

6. Conclusions

The game has been successfully adopted by several
dental schools in addition to CWRU. At the latter
location, the current version of the game is im-
plemented on a Honeywell 400 series time-sharing
computer at the Chi Corporation, Cleveland, Ohie.
The game consists of approximately 4000 cards
including the administrator's program. The game -
is also set up as a library program at the Chi
Corporation so that any interested dentists can
play the game through teletype connection.

Simulating two years of a dental practice takes
roughly two to three hours, depending on the
options taken, the size of the practice (especially
in terms of the number of patients to be scheduled),
the preparation of the player, etc. This does not
include time for setting up the data banks to fit

a particular situation. The game is equipped with
default data banks which contain national averages
for educational purposes.

The game provides several "exit points" where a
player can stop playing the game for a while to
think over his progress so far and to perform ¢al-
culations. All necessary information is stored in
the computer disk file, so that it can be retrieved
when a player restarts the game. For example, a
player may want to spend some time constructing

a good schedule. If so, then after he gets a
patient list, he takes an exit point. In sum, the
number of times the player comes to the teletype

to simulate a given number of years or months of
dental practice and the time spent each time depends
upon the extrapolation of performance chosen and
upon the number of exit points selected by the
player.

The development of the management game is com—
pleted, even though several features are being
refined., For example, the game is being modified
to incorporate pre-paid dental practices. The
evaluation of the game and its pilot use are under-
way, as well as its incorporation into regular
dental school curricula and into continuing edu-
cation programs.
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