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Abstract

Patient Management Problems is a paper and pencil self-
assessment procedure administered by the American College
of Surgeons. The participant is presented with a number of
problems, each of which describes a patient with an illness
or injury. For each problem, the participant must assume
the role of surgeon on duty and make decisions as to what
he would do next in order to formulate a diagnosis. Each
decision is scored in a prescribed manner. Upon completion
of the problem, the participant’s score reflects his

knowledge and clinical competence.

Dr. C. B. Mueller (Health Sciences, McMaster University)
has defined a requirement to investigate the feasibility of
evaluating a surgeon’s ability to discriminate between
critical and noncritical information available from a
patient. This investigation will employ an evaluation
process similar to the one wused in Patient Management
Problems but will be computerized and will be scored in
terms of completeness and efficiency. This computerized
evaluation tool will be referred to as McMaster Patient

Management Problems (MPMP).
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This project paper will describe the activities surrounding

the development of McMaster Patient Management Problems.
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I Introduction

1.0 The Problem Setting

An essential skill that a doctor must develop and
foster is the ability to discriminate between critical and
non-critical information while diagnosing a patient. The
basic process is one of sifting through thousands of facts
from the patient’s history, physical examination and
laboratory tests to extract those relevant to the proper
management of the patient’s current problem. As
illustrated in Figure 1, a series of reductions takes place

to leave the doctor with seven to thirteen critical facts.

Since the ability to select the relevant data from
a large population of facts is central to the performance
of a doctor, there 1is a well recognized need within the
profession to continually develop and improve
i) suitable methods for assessing this ability;
ii) instruments for testing the doctor to ensure
acceptable performance levels; and
131) methods which contribute to the development of this

ability.



2.0 The Project

The project involves the design and implementation
of a computer program to simulate the Patient Management
Problems (PMPs) for Dr. C. B. Mueller in the Faculty of
Health Sciences, McMaster University. The computerized
procedure will be used, in the first instance, as a tool to
investigate the technique of assessing a doctor’s ability
to discriminate between critical and non-critical data. 1In
particular, it will allow Dr. Mueller to determine if it is
possible to measure this ability and, if so, to measure its
development with time as a student progresses through his
internship. See Figure 2, which illustrates the progress
of a student doctor and the behaviors that evolve

throughout his maturation.

The first application of the system will see first
year medical students, fourth year medical students,
interns and experienced medical personnel work through
several problems. The results of this trial run will
determine the future direction for the development of MPMP.
For example, consideration may be given to extending the

MPMP system for use both in testing and training.



The system involves a question and answer technique
that is modelled after the manual PMP system. Each
problem is presented as a case study with a description of
a patient and his problem, followed by more than 150 action
items, consisting of the patient’s history, physical
examination, laboratory tests and results, procedures and
intervention and therapy. The individual that is being
assessed selects as many of these items as he feels are
relevant. When an item 1is selected the result of
performing the action is displayed, giving the individual
decision criteria for further selections. Upon completion
of the problem, scores are calculated to reflect efficiency

and completeness.

In addition to the doctor assessment mode, the
MPMP system provides an authoring interface. This
interface allows the entry and modification of problem
text. The case description and action items can be

entered, as well as the results for the items.
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3.0 Glossary of Terms

The following is a ligt “of the terms wused
throughout this document and the system, with their

associated meanings.

—-> <~ This will correspond to the arrow/cursor keys on
the keyboard, located on the numeric keypad, keys 4

and 6.

<=1 This symbol will correspond to the ENTER or RETURN

key on the keyboard.

case A case 1is described to be all information and
decision criteria related to a particular patient.
A case has a name (the patient’s name), a stem and
five (5) chapters. Each case has wup to twelve

possible outcomes.

chapter A chapter is a category of action items. There are
five (5) chapters for each case. They are as
follows

L History



2 Physical Examination

3 Laboratory Tests and
Results

4. Procedures and Intervention

5. Therapy

choices Each chapter will display several items from which

the user may select any number of choices.

cursor The cursor is the square or wunderscore that

indicates where the next keypush verification will

be seen.
item Each chapter will display a set of action items on
one or more pages. These items will be from the

particular category that the chapter represents.
For example, items that appear in chapter 3 will be
specific laboratory tests coupled with their
respective results. When an item 1is chosen, the

patient’s results will be presented.

menu The list of all items on a particular page in any
chapter, when displayed to the user, constitutes a

menu.



MPMP

outcome

page

result

review

score

MPMP represents the acronym that will be used to
describe this system - McMaster Patient Management

Problems.

The outcome of the case is the final diagnosis as
determined by the system administrator when
authoring the case. Each case has up to twelve

possible outcomes.

A page is a list of items in a particular chapter
for a patient. Each chapter has one or more pages

from which to make selections.

The result is the information or the action that is
displayed upon making a selection of an item. The
result corresponds to the item that was selected
and is displayed to the right of that item on the

menu.

Each user will be given the opportunity to review
the selections made so far in the session. Both

the item and the response will be presented.

Each user of the system will be presented with a

score. The score will be based on both



completeness and efficiency. Scoring is described

in more detail in the section on Functional

Requirements.

session A session <corresponds to the time spent with the

stem

computer by the user, at one sitting.

The stem for a case is an initial description of

the patient’s current status.

system administrator

user

This is the person who will be responsible for the

maintenance of the data comprising the cases.

The user refers to the student or clinician that is

using the system for self assessment.



4.0 Objectives

Through consultation with Dr. Mueller, the

following objectives were followed throughout the software

development

i)

ii)

131)

iv)

Software development occurred using the method of
successive versions.

"... 1s an extension of prototyping in which an
initial product skeleton is refined into increasing
levels of capability. In this approach, each
successive version of the product is a functioning
system capable of performing useful work."
(Fairley, 1985)

Each version was presented to Dr. Mueller for his

comments and suggestions.

The display of the result for a selected action

item must be within 1 second.
Each menu selection entry made by the user must be
a single keystroke. The ENTER key was not needed

to terminate user entry.

Data integrity. Each entry made was validated and



v)

vi)

10

an informative error message 1is generated if an

error is made.

Robustness. The system acts in a predictable way

in the event of incorrect user entry.

A clear and simple user interface was presented.
This was the area deemed most important to the
success or failure of the system. See further

information in the User 1Interface section of the

Functional Requirements.



11

5.0 Approach

Traditionally, systems were developed wusing a
linear approach called the Phased Life Cycle Model. This
model divides the development cycle into a series of well-
defined activities, each resulting in well-defined
products. These activities are analysis, design,
implementation, system testing and maintenance. (Fairley,

253 .1)

Both the potential evolution of the use of this
software product (research/testing/education), and the
considerable experience of Dr. Mueller in this area (with
well-defined ideas regarding the user interface) ruled out
this traditional method. Clearly the progression from
research tool to testing instrument to educational aid will
require a number of product iterations. Therefore, the
approach that will be taken will be one of successive

versions.

Specific reasons for selecting this approach are as

follows:



i)

ii)

iid)

iv)

follows

12

Problem areas were detected at a time when they
could be easily modified.

Continual involvement by Dr. Mueller allowed him to
monitor progress as it occurred.

Research by Baroudi, Olson and Ives indicates that
increased wuser involvement will 1lead to wider
acceptance of the system by the user.

"The expectation that user involvement will
increase system usage and user information
satisfaction is consistent with the theories of
participative decision making and planned
organization change...Involvement is seen as a
necessary condition for decreasing resistance and
increasing acceptance of planned change." (Baroudi,
Olson and Ives, 1986)

Therefore, Dr. Mueller participated in all aspects
of the development of the MPMP system. Dr. Mueller
was able share in the feeling of ownership of and
pride in the system after having been involved.
Iterations placed more emphasis on wuser requests
and changes. This method made it easier to
incorporate additional requests that Dr. Mueller
had, and also made it possible to make changes in

the basic design before it was too complicated to

do so.

The development process, then, was undertaken as



i)

ii)

iii)

iv)

V)

vi)

vii)

13

System definition and project plan documents were
generated by the developer. The developer in this
instance is the author of this paper.

Software requirements were defined and documented.
They were formally agreed upon by the client.

A preliminary design document was presented to and
approved by the client. This document contained
such items as the expected screen layouts and user
interface descriptions, as well as system flow
diagrams and module dependency charts.

Coding and testing began in a top-down fashion as
described in the preliminary design document.
Regular presentations were made to the client in
order that his comments could be incorporated into
the system on an ongoing basis.

The system was field tested by several individuals
selected jointly by the client and the developer.
Feedback was obtained from a questionnaire which is
included in Appendix II.

Modifications arising from the field testing were
evaluated and implemented.

The authoring interface was constructed.



II Requirements Specifications

1.0 Overview

The McMaster Patient Management Problems 1is a
system that provides a tool for evaluating a doctor’s
reasoning power. It tests his ability to selectively
"narrow in" on items «critical to the successful diagnosis
of a patient. Doctors are presented with a description of
the case followed by no more than 150 possible action
items, from which they must make selections. He is then
scored in terms of completeness and efficiency. For this
system, completeness 1is defined to be when the doctor
selects the critical items after a thorough investigation
of other alternatives. Efficiency is defined to be when
the doctor quickly and effectively identifies the critical
items. For more information on scoring, see description of

scoring in Functional Requirements section.

The system also provides a means for authoring
additional cases and maintaining those currently in the
system. It allows modifications to existing cases, both in

text and in scoring.

14
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This section describes the functional requirements
of the McMaster Patient Management Problems system. It
contains a description of the functional requirements, the
user interface, exception handling, foreseeable

modifications and enhancements and acceptance criteria.



16

2.0 Functional Requirements

The functional requirements which defined the basis

for the design and implementation of the MPMP system are

described in detail below. The areas that will be
discussed include hardware and software requirements,
authoring, aesthetic requirements, scoring and user

identification.

1 The MPMP system will operate on an IBM-PC or PC
clone. It will be a floppy disk based system that
will perform consistently on either a colour or
monochrome display monitor. The MPMP system will

not require a large amount of memory.

This 1is a requirement so that the <client can
conduct testing in an environment that does not
require sophisticated hardware. This environment
may even be one in which the doctor doing the test
is in his own home or office.

r The MPMP system will automatically begin operation
upon booting the computer with the floppy disk

inserted in disk drive A.
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The user will be initially presented with a welcome
screen that allows him to elect to see either a
long or short set of instructions.

After viewing instructions, the user will have the
option to see a description of what the scores
mean.

Once into the case material, each screen shall
clearly display the chapter number, chapter name
and page number.

Every user action will be accomplished by a single
keypush. This was a requirement defined by the
client, as he had seen several other software
products in which the method of entry was not
consistent. For example, in once instance the user
would enter his action choice followed by the
enter key while in another he would only enter his
action choice.

Users will always be given instructions regarding
the valid input.

Each user input will be tested for validity. e
the entry 1is not wvalid, the user will be informed
of the error both through an explanation and an
audible beep and he will be prompted for another

input.



10.

11.

12.

13

14.

15

16.

18

All available action options will be displayed
along line 23 of the screen.

The item choices made by the user on each page of
each chapter will be easily distinguished from
those items not yet selected by the presence of the
result of that item.

Both upper and lower case letters will be wused and
will be accepted as input from the user.

The user will be able to move easily between pages
in the current chapter.

The wuser will be able to move easily between
chapters 1 through 4.

Once the wuser elects to make therapeutic choices
(chapter 5), he cannot move back to chapters 1
through 4. This is a requirement stipulated by the
client in order to limit the opportunity of making
a therapeutic decision. This forces the user to
thoroughly think through all other action items and
be sure of his conclusion prior to initiating
therapeutic action items.

The user will be provided with a Review capability
in which he can review all of the items previously
chosen.

Available options will always be displayed along

the second to bottom line of the menu.



| Xy 8

18.

19.

20.
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Error messages will always be displayed along the
bottom line of the menu.

When the user selects chapter 5 he will be asked
whether or not he wishes to continue, in view of
the fact that he cannot go back to previous
chapters.

Once the user is in chapter 5, the only options are
to select items, review previously selected options
or, terminate.

The scoring will be calculated as follows

The scoring in this system is to reflect

completeness and efficiency.

Each item will be classified as a critical
item (C), and auxiliary item that supports a
critical item (A), a nonessential item (N) or a

therapeutic item (T).

The user’s scores will be calculated based

on the selections made by him through the session.

Calculations will be as follows, where
Cu is the # of critical items chosen by the

user



The completeness index

The efficiency index

¥ 5 3
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Au is the # of auxiliary items chosen by the
user

Tu is the # of therapeutic items chosen by the
user

Nu is the # of nonessential items chosen by
the user

Ca is the # of <critical items defined by the

author of the case

Aa is the # of auxiliary items defined by the
author of the case

Ta is the # of therapeutic items defined by

the author of the case.

n

|

|

|

|

|

|

I

|

|

|

|

|

|

|

|

|

1
=
—
o
o

Users’ scores will be stored for future
reference by the system administrator.
There will be a computerized mechanism of uniquely
identifying the |user. Upon starting the system,
the user will be prompted to enter his unique
identification code. This code will be assigned to

him by the system administrator.



22.

23,

21

The particular outcome of the case will be randomly
selected for the wuser at each invocation of the
MPMP system.

A separate set of programs will be written to
provide the system administrator with the facility

to create additional cases of modify existing ones.

The administrator will have a set of
computerized procedures that will allow him to add,
modify and delete cases from the system. They will
allow him to enter information partially, that is
to say, he will not be required to add all case
information at one time. This is a requirement, as
for each case there 1is a tremendous amount of
information. Each case has one stem (usually one
screen ftull of general information), and
approximately 150 items, each with one result for
each outcome of the case. A printing capability is
also required to allow the administrator to make a

hardcopy of case information.

The authoring system will be totally
separate system, not residing on the MPMP system

floppy. This is to aid in maintaining integrity of
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the system. For instance, a user will not be able

to accidentally modify text in the case.
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3.0 User Interface

This section describes the effort that went into
designing the wuser interface and concludes with a walk-

through of a typical session on the system.

A considerable amount of time was spent by the
client and the author of this paper in designing the user
interface to MPMP. We decided that the technique of menu
selection should be the approach that we would take. Menu
selection is defined to be

"The users read a list of items, select the one

most appropriate to their task, apply the syntax to

indicate their decision, confirm the choice,
initiate the action, and observe the effect."

(Schneiderman, 1987)

Menu selection was decided upon since the priority
of the wusers was intended to be one of participating in a
test and not fighting with a complicated computer test
facility. In an informal survey of other such software

attempts, menu selection was the simplest, most popular

user interface.

The criteria that was used in defining tho

appearance and content of the menus was as follows.
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i) Consistency

All chapters of each case were displayed in the
same manner, and terminology was carefully selected such
that it would be familiar to the doctors who would
ultimately be wusing the system. The action of a using a
single key stroke to select an item was kept consistent

throughout the system.

ii) Informative feedback

When a user made a error, it was important that the
error reflected the mistake that was made. For example, if
there were items 'a’ through ’'g’ on a menu, and a user
pressed 'k’, the error message he would receive is "Invalid
key press. Please try again." This message is far more

meaningful than "ERROR" or "SYNTAX ERROR".

iii) No cluttered menus

The number of possible menu selections was kept to
seven.
"George Miller’s classic 1956 paper,"The magical number
seven - plus or minus two," identified the 1limited
capacities people have for absorbing information (Miller,
1956)." (Schneiderman, 1987)

This made the menus less cluttered and not

overwhelming for the user.
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iv) Like reading a book

The system was constructed in such a way that it
resembled the actions of turning the pages of a book. Each
case had several chapters. The chapters were accessed via
chapter number. Each chapter had one or more pages. These
pages were accessed using the left and right arrow keys.
The user was given the ability to move easily between

chapters.

v) Speed

An attempt was made at keeping the response time to
less than two seconds per action.
"...the frequently mentioned two second 1limit (Miller,
1968) seems appropriate for most tasks." (Schneiderman,
1987)
vi) Simple

The overall goal of the user interface was that it

would be simple for the  user. This goal was achieved

through the use of the criteria outlined above.

A typical session of MPMP goes as follows.

When the user is ready to begin he inserts his
floppy into disk A and turns the computer on. He is
presented with a screen that welcomes him to the system and

prompts for his unique id code.
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COMPUTERTIZZED
PATIENT MANAGEMENT PROBLEMS

C. B. Mueller |

N. Elop .

Vo s s e o e e s i A e —————————— -

copyright, McMaegter Univeruity, 19867

Pleage anter the number on your card and preasg the ~--' kay 1

Here, the wuser entered a ’'9’ and followed it by pressing
the "<--'" key. This is the only place in the system
where the <--' key 1is required to terminate entry, and
explicit instructions are given. The wuser number is

validated.

COMPUTRRIZED

|
Welcome to the !
i
'
|
i

PATIENT MANAGEMENT PROBLEMS

] C. B. Mueller
H N. Elop H

copyright, McMaster Univeraity, 1967

Plesgs anter th=2 number on your card and preasg the 7--' key : 9
Your number is Q
Correct ? (Y/N)
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When the wuser is satisfied with his user number,
the system then asks him if he would like to see a full or
short set o©f instructions. In this example, the user

entered ’'s’ and was presented with the short instructions.

We:lcome to the .

COMPUTERTIZED

C._B. Mueller
N. Elop

'
: PATIENT MANAGEMENT PROBLEMS
|
'
copyright, McMaster Univereity, 1987

Pleage antar the number on your ~ard and pregs the 7--' key : 92
Do you wish short or full instructions ? (S/F)

Now the user has the option of seeing a description

of the scoring mechanism.

—
Pazt itann Management Problewsa
T HNETRAELTI ONES
Frescing
Numbere 1 - § will get you chapters
History, Physical, Laboratory, Special, Therapy
Letters A - G will select from the current menu

1 wili redisplay this instructicn scresrn

R will review everything already selec=-ed

] will relist the stem

T will terminate the program and d:igplay »zur secre
L=y - will move between pageg !{n a chapter ~eynad 4 & 6)

’
The symbnl ¢--' corresponds *o the Enter ar Retu:rn key.

All acceptable options will be displayed at the bottnm of the
screen.

-

Do you wish to see description cf gecoring ? (Y/N)




After reading the scoring

screen, the
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user 1is

the stem

required to press the <--' key to continue. Now
of the case is presented.
Patitendt Management o 5 A A
rase : Geurge Basangio Chapter The Stem
Page - sk

He has ncted increasing chortnescs of

durinyg the ptive 4-8 monthu. He ntad ptes,

martinie each day before dinner. His work

longer in schonl or at home.

Pleace prese 1,2,3,4,5, 1,8 or ¢t

Fifty-six year old male of Sicilian decent, wel!

executive in the transit company has a ce-
LI o W Bl

arthritis becauce cf paine !in hig ~ntacarpophalo
ankle and left great toe. A social drinker, he confesses to twe
noreaging

lately. He 18 married, has *threa <hyldran,

ond £looY
WL LG W

ISy bew

St

load hax
o E ek )

Leen
D, whe

-dressed, a minor
walk-up apar-rent.

Aitin -3 N s A o<+
6y eaglidised wl LV iy

Y s Tefe

1re ne

After reading the stem information,

elect to see any of the chapters, the

stem again or terminate. In this example,

the user can

instructions, the

the user entered

L (L
HT SR TS K .
Cace : Gecrae Baganaotio
a) abdominal CrampEiccccscccvacscs
b) change in bowel habitE€...cccce.
¢) character nf gt0o0lecisescsosesns
d) caliber of gtool..... esesssssass
@) color of BtoOl.iciesasccssssanss
f) WeAKNeBE . csec-oneccssvsscscncse .o
g) sore tONGUEe..eecccccacscsccnnan
Pleace prese a,b,c,d,e,f,g, 1,2,3,4,5,

o v
""Ji—‘ 4
Page R S
1,r,8,t, <- or =>
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On this screen,

29

the user selected the item '£’, and

the item

IJI’

'd’ followed by the item ’j’.

so the user is informed of the error.

There is no item

HITISTORICAL T B MR
Case : George Bagangio Chapter 1
S, Page 1 of 3

a) abdominal CrampPR..cccvccenaneen

b) change in bowel habitg.........

e) charactear of BXo0l.sccecscssmese

Q) CAlibar of BLOOL.osaw i smsencns normal - no change

a) saloe of BRHOL v ewewissssisses e

L) WREROCBG 4rs o5 i 50 4% svoip 555 5555 5 wie o yes - %}
Gl BOr®: LONGUB s 565545555 85 a8 0.8 mrose

Piease preszs a,b,c,d,e,f,8, 1,2,3,4,5, P85t ~= op = 3
Invalid ¥ey preszs. Please try again g

Now the wuser goes to page 2

pressing the right arrow key.

of chapter 1 by

4 1 85T SR Al I TEMES
f 8 t3a Haocan Mua g
s FPage
a) numbnesse and tinglin; of feet,.
B) Snorexiadcscecsassacacvacasocsene
Q) WREGRE lTaBB: os v vas svavnwe ow s en
4) fTood preferenc® . issseoscesvsns
@) medicationB.sascisesossonssscss
f) othere in family affected......
q) color of UrinR.ceesscccssonsans
Please press a,;b,c,d,e,f,9, 1,2,3,4,5, {,2,8,t, <=
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He then selects items ’'c’, ’'d’ and 'e’.
I STORI CNL I T &N S
Cace ¢ Gecrge Basangio Chagter 3
Page a2 .ot
a) numbnees and tingling cf{ feet..
D) SROTERLDccesecssssssssansssesnen
) weaight lofC..c.cosscccscanancese none
d) food preferen @, icieccscoccnsas Ptar TralaraniVMedyterranwan fand
including Fuva beanse
@) medicationBececececcaccncas - Probenecid - Enterophsn
£) others in family affected.ceces
g) e8laxr of wrintf.ccescesvenscnses
Pleasa preas a,b,c,d,e,f,g, 1,2,3,4,5, 1,r,8,t, <= 0r => e

The user wuses the right arrow key once more to go

to page 3 of chapter 1. He selects all items on this menu

and then presses the right arrow key again. Since he is

already at the last page of the chapter,

appropriate error message.

he receives an

discomfort

Pleasce press a,b,c,d,e,f,q, 1,2,5,4,5, 1,r,e,t,
Already at the last page of this chapter

HISTOR (ol | ! T E ™
Cake i wegrge Bacang:.:o thapretr
Page
a8) digsconfort after MeAlS.s eevies none
B) RERPT BOCAs coow san s sm oo a@ses not noted
) ST EOWO BRI x s wia o6 5680005 68 o6 885 00w not described
A) BRleBLfnG s sesvrssss swas 9 W60 . none
e) awake at night with abdaminal.. no

{= QF =>
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Then the user selected to go to chapter 3 by
pressing the ’3'. He selected items ’a’, 'b’, ’'c’, and
then pressed the left arrow key to go back a page. Since
he is already on the first page of the chapter, he receives

the appropriate error message.

LABORATORY TEST

(L]

Case : Grorqge Basangio Chapter : 3
- Page : 1 of Q
patient 'z results normal
a) red blood celle | - TR 128 Gm/L 148-189
HEL s en vos o6 a0 0.32 2.22-2.49
b) red blood calls SN 6 »wis 5o wie S . IR # N S
MCV.cevoswssa 88 f/L 75-120
c¢) red blood cells MERB . covsvoni 31 pg 2733
MCHDCeovoaaoe 35 Gm/L ¥30-370
#) 2RLISVIBCYREB .y oo was oes »e e e
8) PLEUGIRES .o s voovonsoneseasanss
) white blood cell counft..cseeceee
§) SALLErantifleciaivancseves e iea

Please press a,b,c,d,=,f,qg, 1,2,3,4,5, 1,r,8,t, <= Gr =>
Already at first page of chapter

Now the user selected ’5’ in order to go to chapter

5. The system confirms that the user does indeed want to

go to chapter 5. The user pressed 'y’.

Once in chapter 5, the user pressed ’'4’. He was
informed that previous chapters cannot be accessed once in

chapter 5.
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PROCE DUORERT na ENTE R Py HoR
e Tanrase Rarangin Criaget
Pags 4
W) BUES 0w s 8705 90 &8 Ra & W10 %00 B diw e Ee e
D) alr contraet ba enemi.sicesaesa - Ao redsilae
- eciony
€) digital exam 0f TecluUMsiaive vu o
Q) ANOWMEODYois ams o vvs 5% 9688 608 50 88
e) fle (ble BigmoldnECOPYececoccoses
£) COLONOBERPY sw vvw is smnos ox s ies normal mucosa ta ce~um -ngo bleeding
pointe i1dent:fied
§) CYBLEORCOPPissssssvavnsnasmsneonn
Please press 3.:b,2;8,@,18,8, 1.,2,3,%8:8, i.r.@,t, %= 8¢ = e
Once in chapter S5, there is no turning back. Are you sure ? (y/n)
DRUGS and/or OPERATIONS
Case : George Basangio Chapter S
Page 3 L4 3

a) op total proctocolectomy.....
b) op resect right colonN.ceccecse
c) op recect gigmoid enlon......
d) op resect distal stomach.....
e) op pyloroplasty and vagotcmy.
f) give Vit Bl2Z cyanobalamin....
g) aize. Erodanmcid.. cxveonsenns

Please press a,b,c,d,e,f,gq,

Loests
You cannot redo previous chaptere once

not {nd.icated
nol. indica‘eu
= ar =-» 4

in chapter 5
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The user decided to review the item choices that he

had made during the session. He does so by pressing ’r’.
REVIEW

Iteme already Roter Reoul te

;;I;;;;-;;-;';;;j: ............. normal - no chanje

WeAKNPEE ¢ cocosecasanacasassossses yee - eag:.y exhaugted

welght loBf.sssenssssaisoniivssine none

food prefer@NCe.ececscssssncacsasn likes Italian/Med:terranean food

g including Fava beans

medicat iONScceccccassasssccscns Probenecid - Enterophen

discomfort after mealgece.cecee none

heart birN..cccccessceccscnccase not noted

watarbracheceeececcccecccccncnse not descr:bed

Press <--' to continue

The user selected items ’c’, 'f’ and ’'g’ and then

decided to terminate by pressing 't’. The system confirms

the decision.

The user pressed 'y’.

a)
b)
c)
d)
e)
f)

g)

op

op

op

op

op

Please press a,b,c,d,e,f,q,
Your ecore will be calculated and the

Case

DRUGS

George Basangio

total proctocolectomy..ccecee
regect right ctloN.sseascsanne
resect sigmoid coOlON.ccveaae

regect distal etomdth..ocons

i,r,t,

and/or

OPERATIONS

Chapter : L)
Page 3 1 of 3

not indicateqd
not indicated
acne

or =% t

gession will end. 0K 7 (Y/N)




The user is displayed his score.

Pat {ent M anagemnent Probhlems

8§ LURKE

You have achieved the following :
Completeness Index H 28.57
Efficiency Index : 44 44
Case Outcome : 101
This gcocre 18 known anly to you and the administrator of thig system.
It will be used in generating statistics and will i{n no way be used
a8 a basis for judgement, either for or against you.
Please record thisz information on your card.

Press the <--' key ...

The user presses the <--' key to continue,

presses it again to exit from the system.

Patient Management Probleme

Thankyou for participating in this study.

If you would like further information regarding your ecore,

please contact :

Dr. C. B. Mueller

Department of Surgery

Faculty of Health Sciences

McMaster Cniversity, Hamilton, Ontario
Telephone - (416)521-2100 ext. 5230

HAVE A NTCE B Ay {1

Once at the A> prompt, to reactlvate PMP'e enter
A> pmp (followed by the <-~' key)

Press <--' to exit

34
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4.0 Exception Handling

The user entry errors that this system is capable

of handling are as follows

i)

1%}

1515

The user makes a selection that 1is not one of the
available options.

Result

The message "Invalid key press. Please try again"
is displayed along the bottom 1line. An audible
tone 1is also heard. He 1is then able to make
another selection.

The user selects an item that is not on the menu.
For example, on the last page of a chapter, there
may only be items a through to d. The wuser could
select item ’rf’.

Result

Because 'f’ is a valid selection on item menus, but
there happens to be no "f’ on the current page, the
message "There 1is no item 'f’' on this menu"
displays. An audible tone is also heard. The user
is then able to make another selection.

The user 1is in chapter 5 and tries to go back to

another chapter.



iv)

V)
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Result

The message "You cannot redo previous chapters once
in chapter 5" is displayed. An audible tone is
heard and the user is left 1in chapter 5. He can
make another selection.

The wuser is on the last page of the current
chapter. He may try to go to the next page.

Result

The message "Already at last page of this chapter"
is displayed and an audible tone is heard. The
user can then make another selection.

The user 1is on the first page of the current
chapter. He may try to go to the previous page.
Result

The message "Already at first page of this chapter"
is displayed and an audible tone 1is heard. The

user can then make another selection.
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5.0 Foreseeable Modifications and Enhancements

The following section describes two areas where
modifications and enhancements would extend the areas of

application of the system.

i) The wuser 1is not ever informed of the correct
answer. If this were done, the examination tool
would become an educational tool. Various aspects
could be introduced at this point. The wuser could
be questioned about selections and more feedback

could be presented to the user.

i) The system could be easily modified to totally
computerize the current SESAP (Surgical Education
and Self-Assessment Program) evaluation system.
The main difference between SESAP and MPMP is the
calculation of the score. In the SESAP system,
each item is assigned a numeric value. The score
is calculated as a tally of the numbers

representing the items chosen.
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6.0 Acceptance

During the development of the MPMP system, several

acceptance activities occurred. They are listed below.

i)

ii)

iii)

iv)

The preliminary requirements document was accepted
by the <client. This acceptance signified that the
client was confident that the author of this paper
understood the requirements of the system.

The fully functional system was accepted by the
client. The acceptance criteria was the 1igt. of
requirements that appears in section 2.0,
Functional Requirements. See appendix II for the
completed criteria list and signatures.

Once the system had been field tested and comments
had been compiled, several areas of the system were
modified.

The authoring system was also accepted based on
meeting requirements specified in section 2.0,

Functional Requirements.



III Design
1.0 Strategy

The design of the MPMP system wunderwent

following steps:

i) Functional decomposition

the

In this stage, the system was broken down into

distinct functional  units. See figure 3 for the

MPMP system structure chart.

ii) Modularization

At this stage, the functional wunits were broken

down further into modules.

Modules, then, could be translated directly into

programming code.

The reason that this particular design strategy was

adopted is that the nature of the project being what it is,

that this is the first in a series of products,

that change will be imminent.

suggests

"...that the easiest systems to change are those

built up from manageably small modules,

each of

which are as far as possible independent of one

another, so that they can be taken out

of the

system, changed, and put back in without affecting

the rest of the system." (Gane and Sarson,

39



O—¥ Data
User

A Input

e
Result

Identification

Prompt for

User
Input

Figure 3 - MPMP System Structure Chart

Exit
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Each physical module, then, was documented. The
information required for each module was name, calling
module, effects and modifications. See Appendix IV for all

procedure specifications.



IV Users’ Guides

1.0 MPMP User Guide

The MPMP Users’ Manual consisted of a single card
with instructions similar to the short set of on-line
instructions. The intention of this system was to be as
user friendly and simple to wuse that there would be no

requirement for a comprehensive Users Manual.

An illustration of the Quick Reference card is

presented in Figure 4.
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INSTRUCTIONS

Mumbers
1 - 5 gets chapters:
History,Physical,Lab,Special,Therapy
Each Chapter has 2 or more pages
«- -> moves between pages in a chapter
These are found as 4 and 6 in the numeric keypad

lLetters
a - g selects fram the menu on the screen
' displays the instruction screen
reviews everything already selected
relists the stem ( the case )
terminates the program and displays your score

(=

TR

The symbol <-- corresponds to the ENTER or RETURN key

All acceptable options are displayed on every screen

Figure 4 - MPMP Users’ Quick Reference Card
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2.0 MPMP Authoring User Guide

The section to follow contains the

for the Authoring subsection.

44

User’s Manual

Note : As implemented, the authoring system used P-Edit,

but any editor (or Word Processor capable of

ASCII file) could be used.

PATIENT MANAGEMENT PROBLEMS

User’s Guide

for the Authoring Subsystem

creating an
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Introduction

The Authoring subsystem of McMaster Patient
Management Problems consists of a mechanism whereby the
system administrator can create, modify and delete new MPMP
problems. It also includes a mechanism to create new MPMP

diskettes.

It resides on a single floppy diskette, separate
from the MPMP diskette. This ensures that the integrity of
the data on the active MPMP floppy will be maintained. It
also allows the administrator to partially complete
entering data and to make modifications prior to activating

the new problem.

This manual provides a description of each menu

selection and how the system is to be used.

Starting up the system

To start up the authoring system, follow the

following steps
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1. Place authoring diskette into disk drive A.

2. Power on the computer.

The system will automatically start wup and will

display the welcome menu for authoring.

You will be prompted to

"Press <--' to continue

The <--' symbol corresponds to the key with the

Enter or Return key on the main keyboard.
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The Main Menu

The main menu looks like this

Authering
1. Create new case
2. Enter results
3. Modify existing case
4. Delete case
5. Copy case to MPMP disk
6. Exit

Enter 1,2,3,4,5 or 6 : _

You are prompted to enter a number between 1 and 6,
corresponding to the action that you desire. The <--' key

is NOT required after the numeric entry.

Option #1 - Create New Case

This option must be selected prior to any other.

The new case must be created prior to trying to enter

results or modifying anything.
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You will be prompted to enter the patient’s name.
You should enter the patient’s full name, with the first

name not exceeding 8 characters.

You will then be prompted to enter the stem
information. Each line must be terminated with a <--'. To
terminate entry, press the <--' key at the beginning of a

line.

Once the stem information has been entered, you
will be prompted to enter the item text for all 5 chapters.
Each item line should not exceed 35 characters - a ruler is
provided at the top of each screen. Each item spans two
lines and each line must be terminated by pressing the <--'
key. If the item only has text for one line, the <--' key
must be pressed at the beginning of line two, thereby

leaving a blank line.

Option #2 - Enter Results

This option can be selected at any time following

the creation of the case.



49

As in option #1, you are prompted for the patient’s
name. You are also prompted for the result file number.
For example, Sally Smith could have 4 possible result
files. Therefore, the filenames would be sallyl, sally2,

sally3 and sallyd.

Providing that the <case file has been already
created, you will be prompted to enter the results for each
item. The item will be displayed, as it will be shown on
the MPMP screens. The result should be entered on this
screen in the same way that it should be displayed in the
MPMP system. The results span two lines and each line must

be terminated by pressing the <--' key.

After entering the results for each item of each

chapter, the data is automatically saved on disk.

Option #3 - Modify Existing Case

This option can be selected at any time following

the creation of the case.

As in option #1, you will be prompted for the
patient’s name. You are then asked if you wish to edit the

stem/item information or the result information. If result
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information is to be modified, you are prompted to enter

the result file number as well.

Providing that the file is present on the floppy in
disk A, the file is edited wusing the -editor P-Edit. You
will be automatically put into the editor with the
appropriate file information displayed on the screen. The

file format must be maintained.

To exit the editor, press the F7 key and respond to

the P-Edit prompts.

Option #4 - Delete Case

This option can be selected at any time following

the creation of the case. It will delete all stem/item and

result files.

As in option 41, you will be prompted for the

patient’s name.

Option #5 - Copy case to MPMP disk
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This option should be selected when all information

regarding a case and its result files is deemed correct by

the system administrator. It will copy all files to the

MPMP floppy that is placed in disk B.

As in option #1, you will be prompted for the

patient’s name.

Option #6 - Exit

Selection of this option exits the system.
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Notes -

: i The first name of the patient must not exceed 8

characters.

2. The authoring floppy must be in disk A.

3 Each case should be fully completed and copied
before the next is begun. The file case.dat on the
floppy contains the name of the case, and will be
overwritten if a second case is created while the

first case is not yet completed.

4. Each of the stem/item and result £files <can be
printed using the standard DOS print utility. Boot
the system normally with DOS and specifically print

the files.



V Discussion and Conclusions

This section contains the perceptions of the author
following the implementation of the MPMP system. It
discusses the topics of user involvement and development
through successive iterations. User involvement will be
discussed in the broad sense, with references to the user

of the MPMP system as being Dr. Mueller.

Over the past several years, the issue of user
involvement has been revisited many times. Studies have
been done, and those of us in the field deal with it each
day. How much should a user be involved in the process of
project development? Should he be involved in the design?
Should he be involved throughout the programming phase?
During this project of implementing the MPMP system, Dr.
Mueller was involved 1in every aspect. Of course, he
assisted in compiling the list of requirements. Weekly he
was aware of the progress of the system through a
demonstration of the partial system. At these
demonstrations, he was able to provide comments and input
to the aesthetics and functionality. Because of the fact
that Dr. Mueller had thought through the requirements so
clearly, his input proved to be extremely useful. After

53
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the demonstrations, the comments were incorporated into the
system, prior to continuing on the additional
functionality. Several things evolved from this process.
The overall development time seemed to take longer, as the
continual inclusion of changes takes time, however, in the
end, the system turned out to be much better suited to his
needs. He was able to share in the responsibility of the
system, thus sharing the ownership and pride for the
system. His satisfaction with the system was a direct
reflection of the amount of time he spent involved with the

development.

Development by successive iterations is almost
implied directly when heavy user involvement is employed.
Each time the user defined changes are incorporated back
into the system and the wuser has another opportunity to
provide input, iterations of the software are produced. 1In
the proper sense, successive iterations is when additional
functionality is added. Each iteration of software did in

fact include user input as well as increased functionality.

Given the environment of the MPMP system, the
approach that was taken in development proved to be one
that worked well for both Dr. Mueller and the author of

this paper.
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APPENDIX I - Preliminary Schedule

The following represents the preliminary schedule
set out for this project. Activities correspond to the

tasks defined in the project plan.

Activity Expected Completion
Define functional requirements June 15, 1987
Preliminary design August 15, 1987

Iterated coding, testing and debugging October 31, 1987

Field testing November 15, 1987
Modifications November 30, 1987
Authoring Interface February 29, 1988
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Appendix II - Acceptance Test Plan and Results

The following is a copy of the plan that was
followed in accepting the system. The items on the list
correspond to the items listed in the functional

requirements section.

Acceptance Test Flan

Brief description Acceptance

TEM=-FC clone QA{}Oﬂ\

Auto startup Coir

Turbo BRasic C 43~
Welcome/Instructions ,mwllﬁj/h:__

Scoring description Ca> 2 .
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& Chapter number, name % page

-

T gingle keypush

et instructions

-

XN

P Input validation

148 , Action options

t e Responses

-~

NN N KRR

L2 Upper/1lower case
|

13. Easy page movement

T

azy chapter movement

15 Chapter 5 restrictions

L Heview capabirlity

1°7. Second bottom line

VN

18. Hottom line e

\

i?. Scoring

‘2. Unigue 1id four user o -
L pe o (Y
55 3-12 possible results — -

BBy Fandom selection o S

\

2 Authorinag

=

24, Chapter 5 verification

N

Chapter 5 sslec

\

26. Result representation

Dat: /5 e & 0'/ Customer Signature 7zl )’.)Z-L ol e

i




Appendix III - Questionnaire Results

The following pages are copies of the questionnaire

that was returned by individuals that field tested the MPMP

system.
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Lompuilel Lasa

As this is a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Please
take a moment to write your impressions down.

How does the eyetem LOOK ?
TWK- LY. oot ooy CUnpET PFe Hke Mo LooktoN

TesiTea i R I e

. ( T..OVMOVS, naT aieuly, BEAGCr RO MBUARE. (2. ¢ STmagee SYHAS
19

AT SO S O .. i wsceencins s asmnmas s s pslsm e sms
o oreyed T e S O DU v v messuns snss

TrIssTETESASISRITRIRNSIRNTIR R .
\

.................................................................. .

— WA 15 WL of Cﬁéﬁb¢nntah‘7
What would you CHANGE ?

- © PO D GETOUT ofF Ay | Puscei¥red oF EM0lN A Vs TASE

S XTI TN ETANEIENARRINRGENDRBIRBRTRENS Jeisesncescecscncsscsscescscscssosccsssasccss
St T IIIIIN G ok s i mn s i e S Bl b At kS S s 4

CEVERAG T OETIES B s e s wa S b e

General Comments

LT EOE g WD euenlig. o Ve, VEL Brure Avtenirs

.....................................

Thank you for your time. Please forward this to Dr. C. B. Mueller,
McMaster University,
Hamilton, Ontario



Lomputeridseu

As this is a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Please
take a moment to write your impressions down.
How doee the syetem LOOK ?

4
’.'r..m./ S Juon. #ﬁ..&/ﬁww A L0 ST B e eeenanavans b E

© 68 00 e 0800009908009 ecenc ST ET0NGERsTOSAsNEERtAETETERBUEBeEROROEERSBUEET.

Ie the eystem EASY TO USE ? J¢, b coui/ c.:/:_:, e

.*nshec%'m (-.Tz\. v eeerawpVld Mool ikde, Jeacn . #he, aaws < o e, fd’é‘!’. ..

A ('L ........‘.'f.'ér/,«. /n‘t/‘.' s pdeied, atder She vords ia fhs, .

f‘ﬁ V\o‘c.(ﬂ. ........

What would you CHANGE ?
“nm‘r.d?ng.‘m‘ke.nplq,wlu)c“.\guﬁ‘

.nvgsuf.ﬂ;scamz‘fpf‘f‘..Cocyﬁ.qg)z .......... B o cns s v b e snmen

2221222111112 2872250 21T I 13122058005 eseEccuEseNceenReseEnERERRAERRBORLYNED

General Comments
~tedrt. 12szwdl s‘vuﬂ’“dy*’?f’)
= shald. he. ¥ covordenbie, . .szagocuc..v S B e s

= 4. xw/e/m‘.s}:b. w?:’.O./«s..r.-.P./r... ....... FEL L A AL 2wz C/»:/.’.f.f.....

) /
.?:.’..w...m.".ermmt‘vc.. o L R R e

Name R ek EERER L ERREERE Phone we-.<.... Wi e e 4esasne ceeee

Thank you for your time. Please forward this to Dr. C. B. Mueller,
McMaster University,
Hamilton, Ontario
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ey

Uil samu

As this is a very new system, we would be very interested in obtaining

your commente regarding pr

esentation,

etyle,

take a moment to write your impressions down.

How doee the eyetem LOOK ?

ulql'/l‘}}t’l.'dr_/ well

Lacd ¢t

ease of use etc. Pleace

= = = S (T e r-

Ig the eyetem EASY TO USE
ve e BBL VES

What would you CHANGE ?

v
ZIHITITERA T I TN TR E AR 0k
2 & =

General Commente

I R R R R

Jimonet . amedical sdadent . wnd.

.fqatent. . af. . the. sy

L@nswens.. Y., where.  he .nr..she..ment

s}er.u.(zncg..

Sannet . Lemment.  en. ...

Abp.sedrn ., as. heaniac.

Name ..... S TR

Thank you for your time.

ecew Phone

fee¥IIQN 4.

Please forward this to Dr. C. B.
McMaster University,

Hamilton,

LG pnre.s ke

Mueller,

Ontario
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Computerized

As this is a very new system, we would be very interested in obtaining

your commente regarding preeentation, style,

take a moment to write your impressions down.

How doee the eyetem LOOK ?

A5 {\ LLLE '-’3’"4(',[»}'

ease of uece etc. Pleacse

Ieg the eyetem EASY TO USE ?

T sweene
O g R

What would you CHANGE ?

Cl" " N “ \L"\ I[\K oy

r
=
Qe P
(

=2

G nNe
. ’1
TrIIIrFZIrirTIIrY¥ritrasairaarriaeas

s es s e e s danar e nd. a0t vt s

General Commente

T T X XTI IEN N EEIEEEEEEEREE ARG E A

Gen

NAme ‘viweorwobocmeasssasssasasse

Thank'you for your ‘time. Please

Phone

forward

this to

o s R P
i = 528
Theld  neeak
:

Dr. C. B. Mueller,
McMaster University,
Hamilton, Ontario
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Lomputar 1 aw=ud

As this is a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Pleace
take a moment to write your impressions down.

How doee the eyetem LOOK ?

ine, . crmpl, Fhak, L foend, K4 green sovsblack cdlocs | ammaging: bl

Ibte . Torker Parsal Colihpe. oo

L T I I )

Ie the eyetem EASY TO USE ?

....‘(.....Awl..q ik, ob Foa.aretll, | even Fec g man :.'“.c.e".‘:t; brevredf. . .

D T I T T R I I

What would you CHANGE ?
coTle,, hork, meny ok by bodbom of cach | scmen dues nof o‘u-fb.

sebal, HU | mhges, el lebusy shanotibor, Protaps 92379 g meng. L
IS S SRS SR EEEEEEIEE A A AR R R R R I A B I
General Commente

....r...7 crerld havy liled, do, Wnow,  chaek | Grorse's, problem et ... ..
..C.E.-':c.n.%u] abkr having | athigred . a ..':f‘.mﬁ;.mb:j.aé.!&.’t‘.).............

€6 e ceees e e e et st ceeccs0estee0ceaNeeONaeeeAteEecceaeNANENCOONGEREUSEDEBE

Name Y ZE R R R Phone ccccccccccccacanaas sssscaseses

Thank you for your time. Please forward this to Dr. C. B. Mueller,
McMaster University,
Hamilton, Ontario
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As this is a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Pleacse

take a moment to write your impressions down.

How doee the syetem LOOK ?
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Ie the eyetem EASY TO USE ?
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McMaster University,
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McMaster University,
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As this is a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Pleace
take a moment to write your impressions down.
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Thank you for your time. Please forward this to Dr. C. B. Mueller,
McMaster University,
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As this 1s a very new system, we would be very interested in obtaining
your commente regarding presentation, style, ease of use etc. Please
take a moment to write your impressions down.

How does the gyetem LOOK ?
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General Comments

Thank you for your time. Please forward this to Dr. C. B. Mueller,
McMaster University,
Hamilton, Ontario
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Appendix IV - MPMP System Procedure Specifications

This section

occurring in the

following information

i)
ii)
iii)

iv)

V)

will describe each of the modules

implementation. Each will have the

the procedure (subroutine) name
other calling routines

effects

any modifications made by the
procedure

the algorithm (only for complex

procedures)

The main driver program will be referred to as ’'main’.

Name : welcomescreen

Called by : main

Effect : This procedure clears the screen and displays the

welcome, ownership and copyright of the system.

Modifies : nothing
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Name
Called b

Effect

Modifies

Name
Called b

Effect

Modifies

Name
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getuserid
y : nothing
: This procedure would prompt the user for his/her
unique identification number. This was an original
requirement and later removed.

nothing

instructions

y : main

This procedure prompts the user to see either
short or full instructions. It calculates the time
it takes for the wuser to enter his/her choice and
passes this value back to the <calling program.
This time value acts as the seed to the random
number generator that determines which case result
will be used. After the user has entered his/her
choice, this procedure has the correct information
displayed.

the random number generator seed

displayinstns

Called by : instructions, performaction,
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Effect : This procedure receives a filename in the call.
It proceeds to display the file for the user.
After displaying the information to the user, this
procedure asks the user if he/she would like to see
a description of the scoring mechanism. If the
user does want to see scoring, this procedure will

have the information displayed.

Modifies : nothing
Name : scoredescription
Called by : displayinstns

Effect : This procedure clears the screen and displays the

description of the scoring mechanism.

Modifies : nothing

Name : clearscreen

Called by s displayinstns, displaystem,
displaychapterintro, performaction,
displaychapter

Effect : This procedure receives two integers in the call.
It clears the screen in the region between the line
numbers represented by the two integers.

Modifies : nothing
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Name : menutop
Called by : performaction, main
Effect : This procedure displays standard information at

the top of each menu.

Modifies : nothing
Name : halfmenutop
Called by : performaction

Effect : This procedure displays half of the standard
information at the top of a menu. It does not

replace the menu title.

Modifies : nothing
Name : mergefiles
Called by : preparefiles

Effect : This procedure creates the relative files for the
current case/result. Relative files are created in
order to increase the access time to particular
items and their results.

Modifies : merges case/result data into files

chapterl, chapter2, chapter3, chapter4 and

chapter5
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Name preparefiles

Called by : displaystem

Effect This procedure uses the case file and the result
file. The case file is already open and is
positioned at the start of the items in chapter 1.
The appropriate result file is opened, also at the
start of the items in chapter 1. It creates the
files chapterl, chapter2, chapter3, chapterd4 and
chapter5 one at a time and calls mergefiles to
write the merged data from case and result
correctly.

Modifies creates files

Name displaystem

Called by : performaction, main

Effect This procedure opens the case file and displays
the stem information. while the last page of the
stem data is being displayed, it calls preparefiles
to make ready the files. It it 48 . called from
within the test, a flag is set to not re-prepare
the files.

Modifies nothing
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Name : displaycasename
Called by : performaction
Effect : This procedure prints the appropriate name in the

"Case’ field of the chapter menu.

Modifies : nothing
Name : displaychapternum
Called by : performaction, displaychapter

Effect : This procedure prints the appropriate chapter

number in the ’'Chapter #’ field of the chapter

menu.
Modifies : nothing
Name : displaypagenum
Called by : displaystem, displaychapter

Effect : This procedure prints the appropriate page number
in the 'Page # of #’ field of the chapter menu.

Modifies : nothing

Name : displaychapterintro

Called by : displaychapter
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Effect This procedure prints the correct title for each
chapter on the menu.
Modifies : nothing
Name acceptuserinput
Called by : main
Effect This procedure prints the prompt £for the user
along the second to bottom line of the menu and
receives the user input.
Modifies : nothing
Name : performaction
Called by : main
Effect : This procedure receives the wuser input from
acceptuserinput and validates the input. On
receiving a valid entry, performaction executes
whatever action the user has requested.
Modifies : nothing
Algorithm
If action requested = i or I then display
instructions

If action requested = a,b;c,d,e,f,g or
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A,B,C,D,E,F or G then display the result

for the item selected

If action requested = s or S then display
the stem
If action requested = 1,2,3 or 4 then

display page 1 of the chapter requested

If action requested = 5 then ask user for

validation, and then display page 1 of

chapter 5

If action requested = t or T then

ask user

for wvalidation and then calculate score,

display score and terminate

If action requested = r or R then display

the review

If action requested = <- then display the

previous page of the current chapter

If action requested = -> then

next page of the current chapter

If action requested is anything else,

call entryerror.

Name : fnMaxpages
Called by : displaychapter
Effects This function calculates the maximum

pages for a particular chapter.

display the

then

number or



Modifies

Name
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nothing

redisplayitems

Called by : performaction

Effects

This procedure will redisplay all of the
previously chosen items and their results. There
will be no designation of chapter, but items will

appear in chapter order.

Modifies nothing

Name : displayhelp

Called by : nothing

Effects This procedure will display a help line along the

bottom 1line of the screen. This was a previous
requirement and subsequently removed. The prompt
line that the wuser sees on each menu has all

available options now.

Modifies nothing
Name displaychapter
Called by : performaction, displaylastpage,

displaynextpage
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Effects : This procedure will open the appropriate chapter
file and display the items and results for the

appropriate page.

Modifies : nothing
Name : displaylastpage
Called by : performaction

Effects : This procedure will display the items and results
for the page prior to the current page in the

current chapter.

Modifies : nothing
Name : displaynextpage
Called by : performaction

Effects : This procedure will display the items and results
for the page after the current page in the current
chapter.

Modifies : nothing

Name : entryerror

Called by : performaction
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Effects : Informs wuser of an entry error by displaying an
error message along the bottom line of the screen

and also generates an audible tone.

Modifies : nothing
Name : displayresult
Called by : performaction

Effects : For a given chapter, page and item, this
procedure will display the result. It also sets a
flag in the chapter file to indicate that the item

has been chosen.

Modifies : the chapter file
Name : calculatescore
Called by : performaction

Effects : This procedure reads through the chapter files
and calculates the score.

Modifies : nothing

Name : displayscore

Called by : performaction
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Effects : This procedure clears the screen and displays the
score information and gives the user some

instructions in recording the score info on his/her

card.
Modifies : nothing
Name : goodbyescreen
Called by : main

Effects : This procedure thanks the user for participating
in the study and informs him/her how to re-execute
the program.

Modifies ¢ nothing

Name : calculaterandom

Called by : main

Effects : This procedure uses the time that was measured in
instructions and calculates a random number that

will correspond to one of the results.

Modifies : nothing
Name : determineresult
Called by : main

Effects : This procedure matches up the random number with
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one of the results. It also calculates the binary
representation of the result.

Modifies : nothing

Authoring Interface Specifications

Name : main

Called by

Effects : This is the main driving procedure of the system.

Modifies : nothing
Name : welcomescreen
Called by : main

Effects : This procedure clears the screen and displays the

welcome and ownership of the program.

Modifies : nothing
Name : makeselection
Called by : main

Effects : This procedure displays the main menu to the user
and asks for a selection.

Modifies : nothing
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Name : performselection

Called by : main
Effects : This procedure acts upon the selection that was

made in makeselection.

Modifies : nothing
Name ¢ entryerror
Called by : performselection

Effects : This procedure informs the user of an entry error
by displaying an error message along the bottom

line of the screen and generates an audible tone.

Modifies : nothing

Name : clearscreen

Called by : createnew, enterresults, modifystem,
modifyresults

Effects : This procedure receives two integers in the call.
It clears the screen in the region between the line
numbers represented by the two integers.

Modifies : nothing

Name : createnew
Called by : performselection
Effects : This procedure creates a new stem and item data

file for a new case. It prompts the user to enter
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the case name and then the stem and item

information.

Modifies : the stem and item data file for that case
Name : enterresults
Called by : performselection

Effects : This procedure prompts the user to enter the case
name and the result file number. The wuser is then
prompted to enter result and score data for each
item in that case. The stem and item file for that
case must be present. If not, the user is notified

and is placed back at the main menu.

Modifies : the result file for that case
Name : modifystem
Called by : modifycase

Effects : This procedure uses the editor P-Edit to display
the chosen stem and item information to the user.

The user is then able to add to or modify the data.

Modifies : the stem and item information file.
Name : modifycase
Called by : performselection

Effects : This procedure asks the user which case he wants

to modify, then asks if he wants to modify the stem
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or the result information. Based on this response,
modifycase <calls the appropriate modifystem or

modifyresults procedure.

Modifies : nothing
Name : modifyresults
Called by : modifycase

Effects : This procedure uses the editor P-Edit to display
the appropriate results file to the user. The user

is then able to add to or modify the data.

Modifies : the results file for the chosen case
Name : deletecase
Called by : performselection

Effects : This procedure asks the user which case he wishes
to delete, and continues to delete it. All

stem/item and result files are deleted.

Modifies : Deletes files.
Name : copycase
Called by : performselection

Effects : This procedure will prompt the wuser to enter
which case he wants to copy to a pmp disk. It then
asks him to put the pmp disk into drive B: and

copies the files from the authoring disk to the pmp



disk.

well.

Modifies

Name

Called by
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This procedure copies the case.dat file as

: nothing

getcaseanddisknames

createnew, enterresults, modifycase,

deletecase, copycase

Effects : This procedure prompts the user to enter the

desired case name and then prompts for a disk name.

Modifies

: nothing
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