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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 used 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 is 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 

iii) methods which contribute to the development of this 

ability . 

1 
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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. In 

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. 
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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 is 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. 



4 

data 
reduct i on 

DG~~ ~ 
.,.;oo[2]~~ I~~~ I 

0 
') 

0<; 

~~0 0 
0 

100..200 7-13 

Figure 1 - Illustration of data discrimination 

/ I 
/ I/I~

/ I 
/ I 

," I 

/ I

o' 
/ 

! 

I 

LJ PRE-CL~K 
' \\ 

\ 
\ 

PAPER 
PROBLEMS 

\ 
\ 

' 

DESIRED EVALUATION 
OUTCOMES MEASURES 

E~ 

BEHAVIORS 

C~K 

PATENT 
PROBLEMS 

QATHEA DATA 
P"OMitTS. 

lt!OUCI ''t DATA 
To cUN. uac *** 

Figure 2 - Steps required for a student to become a doctor 



5 

3.0 	 Glossary of Terms 

The following is a list of the terms used 

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. 

<--' 	 This symbol will correspond to the ENTER or RETURN 

key on the keyboard. 

case 	 A case is 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 up 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 : 

1 . History 
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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 underscore 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 is 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. 
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MPMP MPMP represents the acronym that will be used to 

describe this system - McMaster Patient Management 

Problems. 

outcome 	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. 

page 	 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. 

result 	 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. 

review 	 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. 

score Each user of the system will be presented with a 

score. The score will be based on both 
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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 

computer by the user, at one sitting. 

stem 	 The stem for a case is an initial description of 

the patient's current status. 

system administrator 

This is the person who will be responsible for the 

maintenance of the data comprising the cases. 

user 	 The user refers to the student or clinician that is 

using the system for self assessment. 
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4.0 Objectives 

Through consultation wi th Dr. Mueller, the 

following objectives were followed throughout the software 

development : 

i) 	 Software development occu r red using the method of 

successive versions. 

" is 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. 

ii) 	 The display of the result for a selected action 

item must be within 1 second. 

iii) 	 Each menu selection entry made by the user must be 

a single keystroke. The ENTER key was not needed 

to terminate user entry. 

iv) 	 Data integrity. Each entry made was validated and 
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an informative error message is generated if an 

error is made. 

v) 	 Robustness. The system acts in a predictable way 

in the event of incorrect user entry. 

vi) 	 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 I nterface section of the 

Functional Requirements. 
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5.0 Approach 

Traditionally, systems were developed using 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, 

2. 3 .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: 
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i) 	 Problem areas were detected at a time when they 

could be easilY. modified. 

ii) 	 Continual involvement by Dr. Mueller allowed him to 

monitor 	progress as it occurred. 

iii) 	 Research by Baroudi, Olson and Ives indicates that 

increased user involvement will lead 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 oecision 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. 

iv) 	 Iterations placed more emphasis on user 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 

follows 
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i) 	 System definition and project plan documents were 

generated by the developer. The developer in this 

instance is the author of this paper. 

ii) 	 Software requirements were defined and documented. 

They were formally agreed upon by the client. 

iii) 	 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. 

iv) 	 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. 

v) 	 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. 

vi) 	 Modifications arising from the field testing were 

evaluated and implemented. 

vii) 	 The authoring interface was constructed. 



II Requirements Specifications 

1.0 Overview 

The McMaster Patient Management Problems is 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 is 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. 
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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 

no t require a large amount of memory. 

This is 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. 

2 • 	 The MPMP system will automatically begin operation 

upon booting the computer with the floppy disk 

inserted in disk drive A. 
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3. 	 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. 

4. 	 After viewing instructions, the user will have the 

option to see a description of what the scores 

mean. 

5. 	 Once into the case material, each screen shall 

clearly display the chapter number, chapter name 

and page number. 

6 • 	 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. 

7 . 	 Users will always be given instructions regarding 

the valid input. 

8. 	 Each user input will be tested for validity . If 

the entry is not valid, the user will be informed 

of the error both through an explanation and an 

audible beep and he will be prompted for another 

input. 
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9. 	 All available action options will be displayed 

along line 23 of the screen. 

10. 	 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. 

11. 	 Both upper and lower case letters will be used and 

will be accepted as input from the user. 

12. 	 The user will be able to move easily between pages 

in the current chapter. 

13. 	 The user will be able to move easily between 

chapters 1 through 4. 

14. 	 Once the user 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. 

15. 	 The user will be provided with a Review capability 

in which he can review all of the items previously 

chosen. 

16. 	 Available options will always be displayed along 

the second to bottom line of the menu. 
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17. 	 Er r or messages will always be displayed along the 

bo t tom line of the menu. 

18. 	 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. 

19. 	 Once the user is in chapter 5, the only options are 

to select items, review previously selected options 

or, terminate. 

20. 	 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 
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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. 

Cu + Au 	 + Tu 
The comple t eness index 	 ------------ X 100 

Ca + Aa + Ta 

Cu + Au 	 + Tu 
The efficiency index 	 ----------------- X 100 

cu + Au + Tu + Nu 

Users' scores will be stored for future 

reference by the system administrator. 

21. 	 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. 
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22. 	 The particular outcome of the case will be randomly 

selected for the user at each invocation of the 

MPMP system. 

23. 	 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 is a tremendous amount of 

information. Each case has one stem (usually one 

screen full 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 user 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 users 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 using 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 limited 
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 limit (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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W· ·~ ,.. n r.: P + o • hr 

C 0 M P U T E R I Z E D 


P ~T IE NT ~ANAGEMENT PROBLEMS 


C . B . Mueller 
N. E lop 

' - -- -----------~-------------------------

copyright, McMacter Un1verc 1 ty, 1987 

Please ante~ tt1e numb~r on your card and preec th a · --' key t 

Here, the user entered a '9' and followed it by pressing 

the '<--' ' key. This is the only place in the system 

where the <--' key is required to terminate entry, and 

explicit i nstructions are given. The user number is 

validated. 

Welcome to the 

C 0 M P U T E R I Z E D 

P~TI E NT MAN~GEMENT PROBLEMS 

C. B. Mueller 
N. Elop 

' ' ·----------------------------------------' 

copyright, McMa~ter Univereity, 1087 

Pl ea e @ ente ~ th~ number on your cs~d 3nd p~ee~ ~he ' -- · k ey ! 9 
Yo ur number is 9 
Correct ? (Y/ N) 
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When the user is satisfied with his user number, 

the system then asks him if he would like to see a full or 

short set of instructions. In this example, the user 

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

Wt=! lt:ome to the 

C 0 M P U T E R I Z E D 

PATIENT MANAGEMENT PROBLEMS 

C ._jl. Mueller 
N. Elop 

' ''----------------------------------------' 

copycight, McMsctec Univercity, 19&7 

Plea~e e ntar t h e nurub~r o n your c ard 3nd prec~ th~ <-- key 9 
Do you wlch ch oc t or full 1 n~tcu.:tionc ? ( S / F) 

Now the user has the option of seeing a description 

of the scoring mechanism. 

P .1 t 1 " n t P r o b 1 e m :: 

I N S T R U ( T ! 0 N S 

F'r P.f:~ t ng 

Nt;rnber s: 1 - S Ylll get you ch3 p t~~~ 

History, Ph y£ l c ~ l , Laboratory, Spe~1~ 1 , T~er~ py 

Lettoors: A - G wi ll ~elect tro ~ ~he current menu 

!J i 1 1 rcd~~p l ay t~!C :n~truct~~~ ~:·r~(:. 

R wtll rev:ew ever y~h1no 3 l ready celec~e ~ 

s will r-ell£t the ct.em 
T wil l ter ~inate th e pr o gram ~nd d:cplay ~~~~ ~~~r' 

<- .- wi l 1 move between p ~a € c ! n ~ ch ~pt~r - ey~~rl ~ ~ 61 

The ~ymbnl ~ --· co rre:;:p ond!: to tr-.~ Enre-r '=" r Ret ·:rn k,:~oy. 

All ~ccep~dble options wil l be dl~pl ayed at the bot~~~ o r the 
s=r•en. 

Do you ~i~h to &ee d~ccrtption o ! c car1~~ ? ( Y/N) 
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After reading the scoring screen, the user is 

required to press the <--' key to continue. Now the stem 

of the case is presented. 

Patient M 3 n a ~ e m e n t 

--=~~ ? t.P r '!'!" . .-: :·_ ~<'nl
Cas e Ge ut qe BAsang io 

f':>g<? -:: f 

F 1fty-s 1x y ea r o ld male Qf Sicil1~ n d e cant , ~ cl . - rlr~=~~!d , a ~-~or 
e xecutiv e !n the tran~lt co mpany hac a c~ ~o :~d !~ ~or W3l k - ~p ~pa~- ~ - ~r1 t. 
H~ has n n ;cC 1n::-r e.J!:1 ng !:h o :· tne!:~ .: ~ :'"t.. .J'. " , ·- ; : . • •·• "-J .J.:< :..:'i •: - F •_;-_... "..J:r:: 

J1.,;t1 : 1y t ~n: pt .:.uc ~-8 mur. Lh:..; . H~ :: .wU ~ lt".' . .. -..~:..i.) ..Jt-= r= :. : • ..a:: . ...~ . . •.. _: ... ~:. ""' ·•• : • ., 

3!"thr lt 1 !:: :,c-;."J'..!~ C c ~ ps ln!: ! n ~!!:' .. .~ .. .J •:':, ~;' ':· ~~ .1!."'! ... '":r.:.~ .-:""'·. -. ":"~. : r~ !'· 
ankle •nd l •tt gr ea t toe. A !::Oci a l drinker, he co nte~~e~ to ~we 
•art ! nic each day before d i nn P r. H1c w or ~ !o dd hd~ l ~e 11 : :l ~ : ~a ~ 1n•; 
t ~·P !y . H~ t!::; mr:~rrtP.rl, h .1": ~!'- r~P ·: .,l ~r~:". ~ c:,_ ; p_ ") oJ! , ..,~ ,.-. , ... ~ ~,...1 

lonq n r : n cc~ onl or at ho~P. 

After reading the stem information, the user can 

elect to see any of the chapters, the instructions, the 

stem again or terminate. In this example, the user entered 

, 1, . 


.• A ~ ':' r, v •·H I f. T 0 P 

C-3ce 	 (·~ . .. ~: [: :­
p.,qo:. ,·, f .1 

a ) a bd orn tn a l c r.1mpc ..... .. ..... .... . 

b ) ch~nge in bo\lel hablto: ••••••••• 

c: ) character l"• f c tool •..••••••• ••• 

d) cali ber of o:tool. •••••••••••••• 

e } c olor o f ct ool ........... . ..... . 

t ) weaknes s ..... . ... .............. . 


9) ~o:-e tonq:ue •••• ••••••• • •••••••• 


Pl•ace presc a,b ,c, d,e,r,g, 1,2,3,4,S , t,r,s,t <-or - > 
1 

http:mr:~rrtP.rl
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On this screen, the user selected the item 'f', and 

the item 'd' followed by the item 'j' . There is no item 

, . ,
J , so the user is informed of the error. 

H I S T 0 R I C A L 


Caae : Ge orge Bacangia 
 C hap ~~r 

P .s ...;e cd 3 

3) ahdom l nal cr3 mps .• •• .• • .•.• •••• 

b) ch~nge l n bo~ el habttc •. •••• •.• 

c) char~c ter c f cr.ool • . .• •• •.. • •.• 

d ) ca lJb e r ot ~: t o ol. . ............ . n o rma 1 - :; ·:- •:: r. 1r. · 1~ 

~ ) co!. o r o f' ;.t.ool • ••• •• •••• •• •• • • • 

f ) w-=.:ik n e cc ••• • .•• • •••••••• •• . .. •. .... 
g) a or P- tongue .. .. . . ............. .. 

Ple3E e pr&~~ a, b ~c,d,e,f,q, 1 ,2, 3,~,; , l , :", c , !.. . - (· : - . 
!nv~l:d ~cy p~e=~- P!eace try ag~ ! ~ 

Now the user goes to page 2 of chapter 1 by 

pressing the right arrow key. 

y r f" - 1) ~ A !. ! T E ~ c· 

~ ! 3 

b) .on o r e x i.J ••••••••• • • • •••• ••• •• • • 

c) w"tght lo~ ~ ................ . .. . 

d ) f o o d pr ef" renee . .............. . 

• l •~dlcat.i o nc ••••••••••.• • •••.•• • 

t) otherc 1n famtly atf ~ ct~ d • • • ••• 

g) colo r r ~ 1Jt 1 n f: ...• .• .. • • •• •.•• • 

Pl r.ase pre~s a,b, c ,d, e, t,q, 1 , 2 ,3,4,5, 1,r ,s,t, <-or - > 
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He then selects items 'c', 'd' and 'e'. 

H ! ~ 7 0 R C A L I T E M !! 

G ~wr9f! B.:u::an •] 1u Ch;.q:·t.e: r­

P.~·:Je 

A) n umbnec~ s nd ti n glin g ct tee~ •• 

b) an ur-@ Xl.i ............. ...... .... . 

e) v~ : ')ht lC!:!: ••• •••••• ••••••• •••• nune 

d) r ood r r~ f~r ~n ~ ~ . • .. .. •. . .. ..... 
1ncludlnq FJ v ~ ~ddr t c 

• ) ..d1cat1ons ••••••••••••••• • • • •• Probenecid - Enterop~~n 

t ) ~the:= in f~mtly ~t!ect ~d • ••• •• 

c;r ) co !~:--:::~ t..;:.::-;~ •• • • ••• •• • •• •• •• • 

Ple••~ preaa ~,b,c,d,a,f,q, 1,2 ,3, 4,5 , 1 ,r,£, t , <- oc -) ~ 

The user uses 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, he receives an 

appropriate error message. 

H I S T '1 fJ r A 

l ' .:t f: ~ t. .. eu r 9~ u.~r~..-ti•J : u ' r ~• ;:• r eo r 
PJqC· 

a) d i~comfort aft~r mealc .•. •••..• none 

b i he• rt. burn •••••••••••••••• • •••• ne t noted 

c) va t. P.rbr;)!:h ... . . ... . .. . ... . . .. .. . no t detOc r i bP d 

d) b~ lch1 ng ••••••••••. • ••••••••••• none 

e) .J\o:a ke at r-.1g t1t with .lbri ,.., :r• l nal... no 
d i o: cc. mf c.rt. 

Plea~e pr~ EE d,b , c , d ,Q,f,g, 1 , 2 , 3 ,4 , 5, t,r,c,t, ~ - or - > 
Al r @ady at th~ l ast p3ge o f thts c hap t er 
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Then the user selected to go to chapter 3 by 

pressing the , 3 , • He selected i terns '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. 

L A B 0 R A T 0 R Y T E S T S 

Ca s:e : G~orqe Basanq1a 	 cr . ..Jptc~ r : ,j 

P a ge o! 

p.1ti~nt ';:,; re s ul t.s 

a ) r"d bloo d celle 	 Hb. . 1 111 0 G111 / l ; h'! - 1 ~ ~~ 
H-:.·t. 2. 32 z. :' '? -~ .49 

b) rP.d h !.Jo d ca:d 1 c ..: · au.-.~. 

MCV. 89 f / L 7;; - , ~il 

c) r" d b l o o d c " llo: MCHb. 3! P9 ~7 - 3 3 
MCH bC. . 35 Gm /L ! 30-37 0 

d ) re ticulocyt~ es • •• ••• • ••.••••• • • • 

e ) p l a t. " l "to: •• • •• •••• .• • • ••• •. • • • • 

t ) wh !ty b lood c e ll coun t .•• •• • ••• 

9) el i r· t erent.: al. • . •• . •••••• .. ••• • • 

Pleas e p r es s a , b,c , d,~,f, q , 1 , 2,3 ,4, 5, 1 , r,s , t, <- ar - > 
Al ready at f1r•t page ot 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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r R o ~ [ n u R ! r N 	 T 1· i~ ,.._ .. 

t ~ : 1 • t '. ' 
•·, ....; ... 

a) •:r· (; • • • • • •• • . ••.•• . .•.•• .• • . • •.• 

o ) J~ r c on~ r~~ : b~ ~ ~ em~ . . ..... .. . 

d) anoccopy •• •• • •••••••••••••••••. 

@) ! le ! ble s i g~old n c cnpy ••. • . .•• • 

f) co l o noscopy .•••••.••••••••••••• no rma l rnuco~a ~o ~e ··u ~ - nc Dle ed tn g 
pntntc lrlPn ~ ~ ~ieC 

CJ) cyc tos: co py ••••••• • ••••••• •• ••.• 

?l e ~=c p~ e = ~ = , b , ~ , d , e ,!,q, l , 2. J ,.;, ~ . ., 
Once !r. ch a~ter 5, there is no turninlJ L.ack . Ar e yo•; '! ( y I n ) 

D R U G S .and / or 0 P E R A T I 0 N S 

C.aae Geor9• Basanqio Chapter s 
Paqfl! 

a) op total pr octoco lecto~y •..•.•• 

b) op ree:ect riqht colon ........... 

C) o p :-e=ect o: lgmoi d r:nl o n •••••••• 

d) op resect d i !:tal ctolftach ••••• •• 

e l op py lor o pl."Jc'". y and vagoto my ••• 

f ) g iv P. Vlt 8 !2 cy anobala~in • ••.•• !I t 1 1. 1 11 11 t C, ) ' . .-, .~ 

q) d i !;c. ~r o!Jcn e c trl •••••••.••••... 

Plea£e ptesc a , b ,c,d,e,t,9, 1 ,r ,t. , < - o r -~ 


You cannot redo pr e v 1ous chapte~c on ce 1n ch a p~er 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'. 

c aliber o f ~tool .•• . •••..•••••• 

weakn ~!:C •••••••••• •••• ••• ••••• • 

we1c;ht ~o :::!: ••.•• •• . .•••• • • · • • • • 

toad pce~erence •••••••••• •• •••• 

aedica t to n!: ••••••••••• • ••• • •••• 

diccornfo~t a!t~~ me~lc .... .•••• 

heart. b•J r n ..................... . 


watarbr.:;.:::~. ........ .............. . 


Pre•• <--· to continue 

R E V E W 

n ....•nP 

l 1keE Italtan t ~ed :~e rr~ne~~ ~oo d 

1nclud1nq F~ va b~~nc 

Probenecid - E :l ~erophen 

non~ 

no~ :~otec.! 

The user selected i terns 'c', 'f' and 'g' and then 

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

the decision. The user pressed 'y' . 

0 R u G s and/or 0 p !! R A T I 0 N s 

('a !:F-" GP.nrqe B.u~ .-ln~~1n Lh<lt.·~ftr· s 
P~ge of J 

a) op to•.al pro~toco 1 e -::t amy ••••••• 

b) op resect right co len .••.••••.. 

C:) op resect cigmo 1d co 1 on •••••••• not i nd lc a t.~ri 

d) op re!:ect t1 i ~ta l c~omach ••••.•• .) op py!croplacty and vag~tomy ••• 

t J give Vtt 9 ! 2 cyanob~lam1n •••••• ~·:> t 1 nd 1c:Jted 

q J Cl!:C. P:-oh~nc-:;! d. •• • ••••••• ••• •• ::I~:-.e 

Pl•a"" pre~!: a,b, c ,d, r.: ,f,Q, i , [', t, { - o r - > t 

Your ccora will be c .. lculated •nd the tatllii:1on will end. OK : (Y/N) 
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The user is displayed his score. 

P c1 t. 1 e n t p a b l e m s 

You have a ch teved the to ll ow t n g : 

2 8.57 

li:tt1c1en c y In dex 44 44 

Caae Out c o•• 10 1 

Thie £c o re 18 known onl1 to you and the adaln i at r ator ot t~l a ayatea. 
It wi ll be used I n generating ctat l st lc c And will In no wa y b e u a•d 
•• a baa l a tor j udg••ent, either t o r or aga 1ns t y o u . 

Pr••• t he <-- · key 

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

presses it again to exit from the system. 

P a t i e n t M Q n a g e m e n t P r o b l e m e 

Than k y ou t o r participating i n t h ie etud y . 

It you wo u l d like f u rth er informat ton regardlng your ~core, 

pleas:e contact : 

Dr . C . B. Mu e ller 
Depa r tment of Surgery 
Facult y of Health S ~i en ce e 

Mc Ma ster University, Hamilto n , Ontarlo 
Te l eph o ne - (416) 5 21-2100 e x t. 5230 

fi A V F N T C F. :1 A y 

Onae ~t th6 A> pro &pt, to ~ ~ act!va t ~ PM P '~ ~n t~r 

l\ ) pmp ( f ollowed by t he <-- ' ke y ) 

Pres s <-- ' t o ex i t 
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4.0 Exception Handling 

The user entry errors that this system is capable 

of handling are as follows : 

i) The user makes a selection that is not one of the 

available options . 


Result 


The message "Invalid key press. Please try again" 


is displayed along the bottom line. An audible 


tone is also heard. He is then able to make 


another selection. 


ii) 	 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 user could 

select item 'f'. 

Result 

Because 'f' is a valid selection on item menus, but 

there happens to be no 'f' on the current page, the 

message "There is no item 'f' on this menu" 

displays. An audible tone is also heard. The user 

is then able to make another selection. 

iii) 	 The user is in chapter 5 and tries to go back to 

another chapter. 
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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 in chapter 5. He can 

make another selection. 

iv) 	 The user 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. 

v) 	 The user is 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 is 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 user is 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 user could 

be questioned about selections and more feedback 

could be presented to the user. 

ii) 	 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) 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. 

ii) The fully functional system was accepted by the 

client. The acceptance criteria was the list of 

requirements that appears in section 2 . 0 , 

Functional Requirements. See appendix II for the 

completed criteria list and signatures. 

iii) Once the system had been field tested and comments 

had been compiled, several areas of the system were 

modified. 

iv) 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 underwent the 

following steps: 

i) Functional decomposition 

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 units 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, suggests 

that change will be imminent. 

" . .. 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, 1979) 

39 
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Figure 3 - MPMP System Structure Chart 
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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 use that there would be no 

requirement for a comprehensive Users Manual . 

An illustration of the Quick Reference card is 

presented in Figure 4. 

42 
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INSTRUCTIONS 

Numbers 
- 5 gets chapters: 

History,Physical,Lab,Special,Therapy 
Each Chapter has 2 or rrore pages 

~- -~ rroves bett..Yeen pages in a chapter 
These are found as 4 and 6 in the numeric keypad 

Letters 
a - g 

i 
selects from the menu on the screen 
displays the instruction screen 

r reviews everything already selected 
s relists the stem ( the case ) 
t terminates the program and displays your score 

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 User's Manual 

for the Authoring subsection . 

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

but any editor (or Word Processor capable of creating an 

ASCII file) could be used. 

PATIENT MANAGEMENT PROBLEMS 

User's Guide 

for the Authoring Subsystem 
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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 up 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 th i s 

Au t h 0 r i n g 

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 o r 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. 
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As in option #1, you are p r ompted 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 sally1, sally2, 

sally3 and sally4. 

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 

stern/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 using 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 #1, you wi l l 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 ­

1. 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 in 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 user has another opportunity to 

provide input, iterations of the software are produced. In 

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. 

Acceptanc~ Test 

Br·· i f.'?f d •:::?S C r· i p t ron 

1. 	 IBt"I-PC clon e 

('tubJ ::;tartup 

3. 	 -rur.. bc· Bas.i c 

1~ . .. Welco me/Instructions 

Scoring description 

Plan 

Q....-6~-
--~.:-::::~-------·-· ~-

__ c_~--------·----- ·-
(!_ ....f-Yy,...._ 

---------·--··--·---· 

--··--C.~J--~--·--·-------- ·-- -·- --·· 

-~-------·---··-···-
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6. Chapter number, name & page 


{ . S i nc.; 1 e keypu£.;h 


8. l n put inst ruct ions -----··-~---------·-------···- - ··· 

9. Inp u t v~lidation ____v -·------·-·-····-·-···-·- ··--·-··· 
___ ...­

h: e ~;p onsP 

Upper/lower case ··v 

.. 
13. Easy page movement v 
·1 /1 Easy ch a pter movement ---~-----------···-- ·---·--·-

15. ------ ---~L__-___________ _____ ···--··-·--·-- ··-··. 

·---~------·--·---------·--
l?. Second bottom li ne ---~----------· --
18. Bot tom 1 i !I t? 

.. 
1 9 . Scor-·i ng v 

•20. Uniq ue id for · user 

,..,., 
..:..... . 3-12 possible results -·------~----·-· · -·---· ··- ··----··-- -··· 

'',./"22. Random selection --------------·--····· ·--~---···--- - ---· -·- · - · -

23. Author-·i no '/ 

Chapter 5 verification 


Ch a pter 5 sP l ec ti ons 


26. Resu l t representa tion 

Cust o mer SignJtur ~ 



Appendix III - Questionnaire Results 

The following pages are copies of the questionnaire 

that was returned by individuals that field tested the MPMP 

system. 

59 




4 

60 

Patient Henaqeaent Probleas 

As this is a very new system, we would be very interested in obtaining 
your commente ~egarding presentat i on, style , ease ot uce etc. Please 
take a moment to write your impressions down. 

How doea the ~yetem LOOK ? 

.:-J-l:l~.~v. ~r, -~-~~':':": .1!~. ~.~ct-! .................. . 


( .:-:.~'f1qt;>?•.::.r:-~~.~-~;~-~;~~~-~~·.!'!..~,~~ 
••••u;r;r'i. PR. :-;. fll!=.; .":"':?~. fiitP.'-t';'-:".~'::'P.M._ !"'=".· ••••••••••••••••••••••••••• 

Ia the ayata• EASY TO USB ? 

~~~~~~~~~~~~..--:.'1.~ •.H~c.:J~.~-~-~~-~':"",.!~~~~-c.. . 

··'-~~-~:?~.!~.~-·............... . ............................. . 
;.~~.~.. !"!·~::~ -~- ~~-~??:.~~~ .·............... . 

\ 

:-:~7.~.~~ ..~.! ..~~~-~~-~.'-!.t:f..~.~-~~-~'?.~~. 
-VJIIM""" ~~ \lllr;...U~w ~-...~. 

What would you CHANGE ? 

- ~ lol8<" ...... "106Cr"c><f\ df'-"~
1 

~1Ytvo.i # ~~ 4l ~~~ 
••••••••••••••••••••••••••••••• .1 • . .......................................... 


.-."f.~~~-~~~r"!:~~~~.-:1'.~~"11.~~-'!4.~'!'~ 
llJJIIIIJ~~f!it']~,,,.,,,,,,,,,,,,,,,,,,,.,,.,.,.,.,.,.,.,.,.,,.,.,.,.,.,., • .,., •••••• ., 

/ .::?Ft.~.<??\. ~1;1'~. ~ •.••.•••••••••.•.•••.•..•••...••.•......• 

General Comments 

.. .--:~·.~ 'f!'rl.~.'~.~~~. ~:".~,.. .1'~1-l~~~~~~- . 
• • • • • <t>. .m-;~-~~'(~~-~~....:m~~.... :r:'-!~.~-~~12.. 
. . . Y.I'Ml~.~!?~~r!~::-r?P.f~ -~·t!'~·-. f...~.f>.:::t;-;-.. . 
. . . .1::. -~- 1:-?~ ·" ..<?."':'~~~-~:.~. :r'.:x. :=:~~!. .................. . 

Naee ••••••••••• • • ~............. . Phone 


Thank you to~ your ti2•• Pl•ase forward this to 	Dr. C. B. Mueller, 
HcHaster University, 
Hamilton, Onta~io 
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Patient Management Problems 

Aa this is a very new systa•, we would be very interested in obtaining 
your commente regarding pre&entation, &t yle, ease at use etc. Please 
take a moment to write your impressions do''"· 

How doaQ the ayatem LOOK ? 

~1J.J..-?. .f(J(Iv~ :41~-. .-t'.l£1-i'V-w. r..:·. J·: .~:.11J'.L..•. ••••••. .••.•••••••• •• . 

Is the Qystem EASY TO USI! ? 'fe~ . J..J.J CM)J ;;;~ ~~" "' eo.,~ 
.•1'-rl-:~«t ·.Pn (..To\ ••• •..-.4-!.P.,I.J••Jf~~.d .~J.<-. J-:a.: ~ ''3· ±~. ·"'"'a~•~f .o:1:'. f~. .1~-f:l:.<~.•. 
.'.' '! ~!'.'-'!. f'-.~).......... .t•.f: .·U..-..k·iic.rs . ;•:<...,.: . );/;''/:./. ?.1-:.1.>.- '<f·J..- .<!'Of'~ ' '! /f::.. 
!'~ h~ ~.(;) ....~. ~--{;.;t,rrv:-........... . .............................. . 
-:-~~1}-'·~...c.--rl ....................... . ... . ...... ........................ . 
What would you CHANG!! ? 

;;-}uM''I'.JF. n~. .k. ~'fk~J.. .udJ..D.IJr±-. .............................. . 

.>.V~$'<-f. .,/Jsc;c<¥f9~t.. (oc .v~~ f-J -~ .••... .•.• .nt. '... .................... . 


1I J' I J I J I :r I I I I I I I I :r I I I I I I 1 I I I 1 1 1 1 1 1 1 • 1 • • :r • • • • • • :r • • • • :r • • • • :r • • • • • • • • :r • " • • • 

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

General Comments 

.~J"'.'.td~f't>'~. h. f:.o.f'. ?. L~t1..'/r':;-:!). .......................... . 

': ~!J..lv. ~.C~T~I.d¥.":.4~.. .p.J~j"~JC-..v.al~ .......................... . 

- A,, !("'" ...fj~" I. r.r< " V' J , c•'~e J..•.......'-'1 .J .... .,. ...,, ,. !'" -/, 1,. J_.;_,.- ........e<;
•• '{.,. "1"". ~••~.,..r ...-1 •• r. .... ' };-- ·- -	 ......... .~...•.... . 


/ j ....~ l -.,~ 	 ( 
. ~! ?-•• (IR:': . I (';1:.~ ( M~~~• •e.,./r;;.•-•.•.......•... . ......•......••......... 


-~Name ••. -. ·-·- •.•••• i'" ••••••.• Phone . ... ....... ... . 

Thank you for your time. Please forwar d this to 	Dr. C. B. Mueller, 


McMaster University, 

Hamilton, Ontario 


http:uM''I'.JF
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•... UU•l•UL 0.::J.l .r...:.~ •J 

Patient Management P~oblems 

As this i s a ve~y ne~ sy st em, we would be ve r y interested in obtaining 
yo u~ cornmentc ~egs~ding p~ecentat io n, ~tyle, eace of u se etc . PleH~e 

take a moment to write your impressions down. 

larrl ,r , f­

-·--:--·-~ -.--;---·----;--·----_-__ ---: -- ­

... ·'J e.,.,, .'olc:..n/_'"'··-· ..... -. ~: -.~ _ - .. .''. ... -....._:-. ·.·,· ....... . :. , . ..'.--:-: ;-.. .. ... . 


. . . ·......... .... ......... .. .. .··.... .. . .. : .. .. ·..... .. .. .... .. · ~ · ................. . ... ... . ..... . . . 


I J f iz r ' 1 I Ill 0 0 0 • 0 0 0 l 0 \ 0 0 0 0 0 • • • 0 0 0 oo 0 o o o o o o o o o o o o o o o o o o o • • o o o • • • o • • o o o o o o o 

Whst would ycu CHANGE ? 

::! :::: r l f t I I 1 J :r l l -'1 I I I ,• I 0 o 1 ,' 0 I 0 I I 0 o o o o o o o .. o o o o o o o o :. o o o o , 0 , , ' , o o, o o o , o , 0 0 0 

• .••• ..•••· ••• ·. ...... . .. ; .• . • '; t • . i ...... ~ . .... .............. : . .:- .. ... .. . ....... . 


Gcn.::::t~al Cornmente: 

, } : ~1, /Hi, ,q ,'1'1,•. </:'F.er.~, ,s./.v.J.e,,, .f...ct. •U~ • • C 11 .~>7 p,f•••C.Q {>7 f'J l.• i ~ • . PJl ... . 

. >=-.a n.fe rd .. ~.f. . . i:Jv•..s..l- d.e."l". •.. 9.-zc .e ... tbl' .. $>-~ .r.e... )uu.. . . h r.e. .n ... . 

. C,r;,J,c. v/ At.~ J. •. r;:_,q n .. f. /1.e. -. ,<; f. '-'. J.P.~.+. . . f'_,:,H/.. 91/.-/-.• /)1 ~- . .C P. '.'U:' .C .f-.: 

.CI./'1 S.Nf.r.f.. •. Y•• Yvh f.r: f •• •h .e•• ~r.. -~ f> .e. . • l"!.<:: ' '·f . .."Y.r.i;.nj- f .. .. ... ... . 

~~a n1t:: •••• . I • - ...... 0 .... ·- .. . J ........ Phone 


Thank you for your time. Please foruard this to 	Dr. C . B. Mue ll er, 
McHaste~ University, 
Hamilton, Ontario 

http:1'1,�.</:'F.er
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Corr.puteriz.:ed 

Patient Management Problem~ 

As this is a very new system, we would be very interested in obtaining 
you~ comment~ ~egarding pre£entation, ctyle, eace of u~e etc. Pleace 
take a moment to write your impressions down. 

Ho~- ~o~e th~ ~yetem LOOK ? 

. _ • I;= (I c j _j_'__L~'-" r • J r1 r c i 

Ie th~ eyctem EASY TO USE ? 
. . 	 . 

• • • • • • • • • ;. ......... .. . . .-....... <~...... ... .. ~ . "..,"" ...... · ~ • • .. •....... ~ ...... . .......... ; ......... . ~ - . ~ - ......... . 


. : ·~ - .l! ;o_;~· .-r. .-±:'.r.•.,7;,1(",U.:t: ...<. ,.:.:· ..~ ... 0 •••• .".'. ' •••••• •••• 0 0 0 • •• 0 0 . 0 •• 0 0 0 0 0 

II I I' II II I I II' ¥'1 o I I ........ o o • I o o o o o o o o o ooo o o o o o o o o o o o o o o o o o o o • o o o o oo o o • o o • 


What YDuld you CHANGE ? 

C4....:n. L..\ l ), , .-.I 

Q.~'<:• (.l <;
1

, nc1 

·_, 


. v . 

:::::::'I,,, t ·t, t ;- t , ..., , • , .• , •• , ·••••••••••••• • •••••••• : • ... ..... ............. 


• • • • • . • • • • -• •• :. ••• ., ... . ; .••• -~ r •• ; •••• :. ; ....... .. ...... . ... : •,· •• • •..• •• •• • . •• 


Genct.'al Comment£ 

Name ' ,; ••, ............... - .................. .. Phone 


Thank ~ ou for your -time. Please forward this to 	Dr. C. B. Mueller, 
McMaster University, 
Hamilton, Ontario 
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Patient Management P~oblems 

As this is a very new system, we would be very interested i n o btaining 
your commente regarding precentation, style, ease of use etc. Pleace 
take a moment to w~ite you~ imp~ess io n~ down. 

How doe~ the ey~te~ LOOK ? 

. f'r:C. • .'r-!A.f'.'r. • t!-:-.1-.•r..~i<J. -~ . .~'"!!'':'. : !'':': ~ ~~!<. :~f ~..!: ••'l."!~··"l'~: •.L.c:.~... .. 

. . ~~~c.. :M4•• TY~•.·. ffl~:;-,1. .c;~~·ipr·...•........•................... . .......... 

Ie the ey~tem EASY TO USE ? 

••••'(~.s.,. ;, A.,-91• •'l.~·,t ..•.1. .~-?.~.-n-! 1~ ••c.~~.~':.!."••"lQ"!. ~:":.<;cf•.<;~. .h•~... 
:+..;:/;,. !•F.<. ,!"!~ · ••••••••••••••••••••••••••••••••• • •••••••••• ••• • • ••••••••• 

What would you CHANGE ? 

~ /.Tie...s.~•r.l-. ~·~. ~~.~.-~~~~f.'.!'~~ .. .s.c:-.•:--, A~•. ::'?~ .':.~_'!'.'-. !~!~lr ... . 

/ .~4t..IY.. ~~. ."'.'":"!. ~~. ~~"':-!--..~~•. f~r:~} ..q:.~-:'{. !·~(. ~~: ...... . 
llllllllZZIZIIZIIZZIIII II I I Ill • • •• • I I • • • • • • •• • •••• • •• • • • • •••• •• • • ••• • •• 

Gene~al Commentc 

••J;.. r.c.r:-\1/. ,-.,..,py\ W. h~~ !'~. ,+p,. 11~!'':"•• :-:~. f~f'.?':~ ..y.'"PJ..~.~ ..':-"~r, •••• • •• 

• ,(C,.~t.<~"\l_Y• •4:.4':. !-~.v.:~ .."f-:.h..•~':":-1. !'!"••":~!~'9, M-J:.~ .4~. f:J :-. () •••...•••.•• • 

Name ••.•••• ; ••••• t· .......... . Phone 


Thank you for your time. Please forward this to Dr. C. B. Mueller, 
McMaster Unive~sity, 
Hamilton, Ontario 
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Patient Management Probleas 

As this is a very new system, we would be very interested in obtaining 
you~ com~ente ~ega~ding presentation, style, ease of use etc. Please 
take a moment to write your i mpress io ns down. 

How du~e the cyctem LOOK ? 

... \. fl~..~.~. ~. · ).~r-.. t--:.;.-01.r; . fu..QGJ~,~rw~ ..~.~p;~'(~ :' J-L ... . 	 I' ~ 
. " " . "h . . ' ;i . ; :t: 6) ~ Jr. " lr-.1• .w.'."W'! •••~ •• 1...U~\ .. - .J ••• •1: .. '-it:.' ••.... :+-:;~~•....t.:<-w"'\-0••••.•... 

Ie the cyetem EASY TO USE ? 

... H'V~ t .XI'!'. .. r:\0...0!. . -~ .. ~.. NT.~..0'r:'-M[ ~ - . . .. 

.~.~~...:+\QV.. .. -rq ••J..-i': J;r -~~0.. . w'0->J: ~~~M •. ..J.-:_,;J.: !-Y••••. 

.~.w.rw.~..~.~rr.- ..~%r~ ..~:t..~ .. ~$.':f. 
~hl....~~ . :i:0<} : :~ ..~ ..~~~. 0..:0.~.W.t-v~ .. ... .... . 

If, What would you CH ANGE ? 

:; lP.•V.J.. ~.~..~x"~·f.f.~~'N>..~:Jo.e...~-n.~..:..~······ 
. 'f:0:t. -~-:. :ts-.A . .~M ..r~.. ~:t.~...Y00..#.\ ~~-
.,~. 1":7-••~,1-ffi .. ~r~~ . .cn.:tw...~-~a · ......... ... . 

~ Gl.J.q.w_·.ft:J..rvwt.. ~~ ...~~. ~ce.-.fk-( (t."•• ~~!h .. _J: .~.M .. 

u\ltf'General Comments 

...~~ .. Y:Y:)Q~.~ . 1 ~4...~9Y~ .. ~rr...S:: .~........... . 

...~~~ ..~.r.. ~·.;l. ..~h ..)~Oh . »:'#. .. ~hs ..~..... . 

. . ;~--? .v~-:-~~~~.... ."Y·f}..~.(: .. t~.. .':1."':':~~- ..Qf. •• •~."<-':<->- . -'~>:>. • .•• •• ••••• 

Ns.me •.vv. <~ .. r . w .-•••-: .- ...... . ... .. Phone .. .,_ ...... ............................ . 


Thank you for your t i me. Please forward this to 	Dr. C. B. Mueller, 
McMaster University, 
Hamilton, Ontario 
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Patient Managemen t Problems 

As this is a very new system, we would be very intere sted in obtaining 
you~ commentc reg~~d lng p~ecentation, style, e a se of uce etc. Pleace 
take a moment to write you~ i mpress i ons down. 

How doee the cyctem LOOK ? 

··~··(:~~--········································ · ···· 

Ie the cyctem EASY TO USE ? 

.~.~~--~·--~ ..+.~.. ~ ....O.....h-.&cwi· 
-~~--~~··Ao··'~-..l. .. r;.n.PI.~-drt-

~~·~··f·~. : .. ................ ............................. . 

What would you CHANGE ? 

·<i··~···cr~---~-.;... ~... ~~J;~.... .. . 
·~··-MJ·nt~.~;. if .. ~d.k.~..... . 
ffff f llllllllfllfll lll I 11'1111 I I IIIII • 11111 • • •• 1 ••• •• 1 ••• • •• e e 11 •• 1 •• • ••• -
General Comments 

••~••• •00:. (.~ " ~. ~. ~ ••• ••.....•••••..•.• ••• •• ••.•.• • •••••.•••••• 

. .Name -..,.... ; ••• ~" •• ~- . • . ... ....... .. . E'hone . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 

Thank -you for yobr ti me . Please forward this to Dr. C. B. Mueller, 

McMaster University, 
Ham ilton, Ontario 
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Pat i ent Management P ~oblem s 

As this is a very new system, we wou l d be v e r y i nt e re s ted in obtain in g 
you~ co~aente r egarding presentat i on, s t y l e, ease o f us e etc . Plea~e 

take a moment to wri t e your i mpress io n s do wn. 

How doae t he eyetem LOOK ? ~ 

....Q~ ·j fA. '.'; .-z.-J ... ,I ••• ( l/.);c:<;!,... .. .; ... ...... ..... .. ... ... ........ .. . 

L ,, .:- /..,.).. \;~ ,rvv_,____)--..._ v...--/:-<- ~~-· -< ,. /. , ,__,.- 1.:.---, /. -- ­..... ·r· ........... , ........ ........... .. .. .... ... .-. ·7. · r . .. . '/' ..... . . . 

c~ 1o" ._. L ' 

I e the eyetem EASY TO US E ? -- r 1 ~_) -~ / .J-<:.-- -<-V -­
•••••• t;-:--, • ,. ~- • ) :-':':-::--:-.-; l ... '. ;;.~, .......~ . . ""~ ; · . z..:..· • : • • • 


·· ~·~:-1--e-~·fF~?c~· ·~~i~~~o··~··:~~: .·~~~~-·rJ 
...... i.J;:;_ .','/ J' l~ ~· ~ . ·~· z:_:_~~· ... r~ · . ,i . j . (1 ·:~ · ' 1 ';( · :.~ · .~c 
..... ._. ... ..ci ' ..... ........ .. ..... .. .. ...... ... .. ....... ."/' ..... ..... . J i 


What w~~~ you "c~';;;.h '? , 

.... ..\.t..w.~.~.WJ -1} (xi /?&d:: fa .-n--..._ /~~L/.. 
- _-1) 1- v I \.J I ' 

••• 1 .~. ·.••••••••••• • •.••• • ••• • ••.• • . • •• •.•. . •• . • . ••• ~ .•• . .•• 

l f l I I :1 I :r I :r I J I I. t t I I :r I I I 1 I I 1 • • 1 I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Name ...... .. ... • ••• ~ • • _ Phone • .i •. • . -~ 
'I 

Thank you tor your time. Please forward this to Dr. C. 8. Muel l er , 
McMaster University, 
Hamilton, Ontario 
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Pat i ent Ma na ge men t P r o b le ms 

As lt1is 1 s a very flew s y ste m, we would b e v e r y inter es le d in oblai n 1ng 

yo u r co mm e nt c ae o ar dln q p r ece r1t a t i o n, s t y l e , ea&e of u c e etc. Pl eace 

lake a mo m ~ n t ln wrt te y ou r i mp r e ssi ons do wn . 


HQw doac t h ~ cy cte m LOO K ? 

· · · · · .7.~ .~.s. ."h-1. • f\ W. · . eiJ.II' ·~ fq •~~.-!.':'§~!.' . f':'..":~s ... . . . 

.~.. m. -~-1:..d-t~y~ .. ~~~ . :b.<l. ~~~("\ - ~~ - <~~,.J.ic;r. .. . 

.C~. ~'l· t . A'!r-'J .. fit .I·~~ ~ . 1;1./+<. -~'t' .). ..... ........... ...... . . 

J c t h e cyctem E AS Y TO USE ? 

.. .. ... .~'f .~.i.~.~ ... J. -~~ .Jt«. A":><SfM4~ ..~ ... . .. 

.0.-J. AAQ.~ .~-u.~• . Ar.J. IvJ. .tt.o.lryf~ ...... ......... .... ..... . 

... w~~ ... ....... ... ..... .. ... ...... ... ...... ........ .. ... .... . 

What wo u ld yo u CHANGE ? 

•,J,;.,, • ...-1.• ?J~r¥. ...,M.. Ct-H . QvJ .~ . -~ - 9:1 . kR, . .-d~ ...•. • •• 

• J~.~ (g~ .. ~- • . ~-~. -l+.P?t . iVI j -~· .'J.U( .f41arlf; . 
;r.~ ~~· ,2•. ~;,M: . M~ .i' . -1o . /<AI-.. •. ~A....·r n~ .M-~jn~ . 
..~14\.. ~ A'! rH.'. . ~ .. !-~-~- ~!!A. . -j--t-#~ .. .... ..... .. . 
Ge n er-a t Co mm e n t & 

Na me • ••••• • ••••• • ••••••• • •• • • Phone 

Th ank y o u f or yo u r ti me . P l ease forward t h i s t o Dr. C . B . Mueller, 
McMaE t er Un ive r sity, 
Hamil ton, Ontar io 



Appendix IV - MPMP System Procedure Specifications 

This section will describe each of the modules 

occurring in the implementation. Each will have the 

following information : 

i ) the procedure (subroutine) name 

i i ) other calling routines 

iii) effects 

iv) any modifications made by the 

procedure 

v) 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 

70 
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Name getuserid 

Called by nothing 

Effect This procedure would prompt the user for his / her 

unique identification number. This was an original 

requirement and later removed . 

Modifies : nothing 

Name instructions 

Called by main 

Effect This procedure prompts the user to see either 

short or full instructions. It calculates the time 

it takes for the user 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. 

Modifies : the random number generator seed 


Name displayinstns 


Called by instructions, performaction, 
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Effect 	 : This procedure receives a filename in the call. 

It proceeds to display t he 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 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 

chapter!, chapter2, chapter3, chapter4 and 

chapterS 
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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 fi l e is opened, also at the 

start of the items in chapter 1. It creates the 

files chapter1, chapter2 , chapter3, chapter4 and 

chapterS 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. If it is 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 user input from 

acceptuserinput and val i dates 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 ~he item selected 

If action requested = s or S then display 

the stem 

If action reques t ed = 1,2,3 or 4 then 

display page 1 of t he 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 validation 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 display the 

next page of the current chapter 

If action requested is anything else, then 

call entryerror. 

Name fnMaxpages 

Called by displaychapter 

Effects This function calculates the maximum number or 

pages for a particular chapter. 
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Modifies nothing 

Name : 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 line of the screen. This was a previous 

requirement and subsequently removed. The prompt 

line that the user 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 t he 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 user 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 i n the chapter file to indicate that the item 

has been chosen. 

Modifies : the chapter file 

Name calculatescore 

Called by performaction 

Effects This procedure reads th r ough 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 t he score info on his/her 

card. 

Modifies 	 nothing 

Name 	 goodbye screen 

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 user 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 fi l e 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 user 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 
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disk. 

well. 

Modifies 

Name 

Called by 

Effects : This 

desired 

Modifies 

This procedure copies the case.dat file as 

nothing 

getcaseanddisknames 

createnew, enterresults, modifycase, 

deletecase, copycase 

procedure prompts the user to enter the 

case name and then prompts for a disk name. 

nothing 
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