
High Seas: A Performance Maintenance Game 

 

 

Faced with a performance problem such as "lack of proficiency in the 

maintenance and application of international regulations for avoiding collisions at sea", 

we hardly expect someone to suggest playing a game to solve it. Nevertheless, that is 

precisely what this paper does. The paper is divided into five sections. The first 

introduces the performance problem in brief. The second summarizes a number of 

solutions the investigating team determined as relevant for helping overcome the 

problem. The third section of the paper focuses on one of the proposed solutions: 

development of a performance maintenance simulation-game.  It includes a model for 

developing such a vehicle. The fourth section describes the development of the game. 

The fifth and final section briefly summarizes the game trials, draws conclusions 

concerning the viability of the game and makes recommendations for its use. 

 

I. Introduction To The Performance Problem 

 

Aboard ship, naval command personnel are responsible for the safety of their 

vessel, its crew and other nearby vessels. To ensure safe navigation, certain naval 

officers (MARS Officers) and appropriate non-commissioned officers must internalize 

regulations for preventing collisions. 

 

These 44 Collision Regulations (Department of National Defense, 1984), 

including four annexes, are commonly referred to as the "Rules of the Road" (R/R). 

They contain some 20,000 words. They are couched in legalistic language and are both 

complex and difficult to retain. Below is a sample item from the regulations. 

 
Definition-Canadian Modification 

 
(b) The term "practical cut-off" means the point on an arc around a source of light at 

which the intensity of the light is reduced as follows: 
 

(i) for vessels of less than 20 metres in length, where the intensity is 
reduced to 67 per cent of the minimum required intensity within 3 or 5 
degrees as appropriate, outside the horizontal sectors referred to in 
section 9 of this Annex and described in Rule 21, practical cut-off 
occurs at the point at which the intensity is reduced to 10 per cent of 
the minimum required intensity within 20 degrees outside the horizontal 
sectors referred to in section 9 of this Annex and described in Rule 21, 

 

(ii) for vessels of 20 metres or more in length, practical cut-off occurs at 
the point at which the intensity is reduced to 12.5 per cent of the 
minimum required intensity within 3 or 5 degrees, as appropriate, out-
side the horizontal sectors referred to in section 9 of this Annex and 
described in Rule 21. 



Despite the complex nature of the Collision Regulations, personnel must 

maintain proficiency in their application at all times.   The consequences of lack of 

proficiency can be catastrophic. 

 

Naval ship collisions are relatively rare. Yet each collision is of such tremendous 

significance, that constant vigilance is required on board ship. Until an incident occurs, 

it is difficult to determine the precise skill and knowledge level of a MARS officer with 

respect to the R/R. One means that is used in the Canadian Navy and which is 

considered to be both a critical and valid indicator of R/R proficiency is the Command 

Navigation 4 Examination. This examination is one of thirteen exams a MARS officer 

must sit to obtain Command Qualification.  S/he prepares for it over a number of years 

(5 to 15 years).  The passing grade for all Command Examinations is 60% except for 

Navigation 4 which requires 80%. This is an indicator of the extreme importance 

accorded R/R. 

 

Is there a problem? 
 

An analysis of 14 sittings (1,057 candidates) of the Command Examinations 

(April 1980- September 1986) revealed the following: 

 
1. The means success rate of the Navigation 4 exam over the 14 sittings was 

30.3%. 
 

2. There are four Command Navigation exams.  Of these, performance on the Nav 
4 was never once in first place.  In 43% of the sittings its results were the worst 
of the four. 

 
3. Of the 13 required Command exams, results on the Nav 4 exam ranked worst or 

second to worst 62% of the time. 
 

Additionally, random interviews with Canadian naval officers at a variety of levels who 

had passed the Nav 4 exam revealed a lack of confidence in their ability to pass the 

exam again if retested. Random interviews with Naval officers preparing to take the 

exam also revealed a lack of confidence in their ability to pass the exam first time 

through or upon subsequent sittings. Of special interest are the results of a 

EURO/NATO navies survey conducted by Lieutenant Colonel Jeffery Kellett in 1986 

(unpublished) which also demonstrated that maintenance of R/R proficiency is a world-

wide problem and concern. 

 

In summary, there was sufficient evidence to indicate that a proficiency problem 

exists with respect the "R/R" and that the problem is both significant and widespread. 



II. What Are The Causes Of The Problem And What Solutions Can Be Applied To 

Decrease It? 

 

Careful study of the problem through analysis of existing reports, examination 

data, interviews and observations uncovered a number of causes contributing to the 

R/R proficiency maintenance problem. These can be summarized as follows: 

 

1. There is a very large gap between the nature of the R/R Basic examinations 

taken early in the officers' careers and the Command exam. The Basic 

examinations mostly require fact recall with little emphasis on application, 

judgement or reference to jurisprudence.  All of these are required as one 

advances in a naval career. 

 

2. There is little formalized training between the Basic and Command Examination 

levels.  Despite the availability of a variety of resources, there is no prescribed 

plan for guiding officers to maintain proficiency. Each officer either determines 

his/her own system or follows one imposed by his Commanding Officer. 

 

3. Study guidelines for the Nav 4 Command Exam are thin compared to the detail 

provided for other content areas. 

 
4. Feedback on examination results is confined to "pass/fail". 

 

5. In sea work-ups, relevant feedback on R/R is sometimes withheld.  Those who 

fail the work-up testing receive feedback on where they went wrong. Those who 

succeed, however, are not always informed on where they were incorrect. 

 
6. There can be an extensive time gap between initial training on R/R content and 

sitting for the Command examination where proficiency is officially verified. 

 
7. Once an officer has passed his examinations and "qualified", s/he is never again 

required to requalify on R/R despite its importance. 

 
8. There are no immediate consequences for not passing the Nav 4 Command 

examination. 
 

9. There is no single resource dedicated to proficiency maintenance on R/R that 

naval personnel can go to and use for practice regardless of posting.  A number 

of reference and instructional materials exist, but are not designed to facilitate 

proficiency maintenance. 
 



10. The R/R content is difficult to retain.  Readability as measured by the Flesch 

scale goes off the end of the scale in many instances. 

 
11. There is no compiled set of R/R references, organized and accessible to naval 

personnel. 

 

 What emerges are several causes linked either to the structure and operation of the 

Canadian navy or to the nature of R/R content.  Another group of causes are linked to 

the organization of resources and the manner in which information and feedback are 

provided.  One cause, lack of a specific proficiency maintenance vehicle, becomes the 

focus for much of the remainder of this paper. 
 

System Causes 

 
 After scrutinizing the "systemic" causes, the investigating team made the 

following recommendations to improve R/R proficiency: 

 
1. Reevaluate the Basic course and examinations.  Increase application and 

judgement practice where necessary. 

 

2. Reevaluate the Nav 4 Command Exam to ensure that it truly verifies required 

proficiency. 

 

3. Reevaluate the pass mark to determine if it is too stringent or not stringent 

enough.  Adjust it to reflect proficiency requirements relative to the criticality of 

content. 

 
4. Provide specific feedback to test takers. 

 

5. Require examination candidates to demonstrate satisfactory levels of 

preparedness to their Commanding Officers. 

 

6. Provide rewards to those who pass the Navy Command Examination on the first 

attempt. 

 

7. Provide Computer Assisted Learning R/R refresher courses. 

 

8. Create comprehensive proficiency maintenance guidelines for officers.  Include 

easily accessible resources. 

 



9.  For visual recognition content, design flash cards. 

 

10. Require periodic R/R testing/retesting. 

 
A Performance Maintenance Vehicle 

 

 To address the cause related to lack of a “single resource dedicated to R/R  

proficiency  maintenance”,  the  investigators  recommended  the following: Create a 

motivating proficiency vehicle that is cost-effective, easy to use in almost any 

environment and which does not require expert facilitation.  The next section of this 

paper addresses this recommendation. 

 
III. A “Rules of the Road” Game: Rationale And Model  

 

 Games are intrinsically motivating to play and learn from (Home & Cleaves, 1980). 

They have a long history of use in the military (Freeman, 1980) and other adult learning 

settings (Thiagarajan & Stolovitch, 1978).  Given the nature of the proficiency 

maintenance problem in question, a gaming strategy appeared to offer the potential to: 

 
  Provide an easy-to-use structure for R/R practice. 

 

  Create a scenario that builds a more authentic sense of the rules application than 

a programmed textbook or reference manual. 

 

  Build in various levels of difficulty for players, thus increasing challenge and skill 

requirements. 

 

  Balance content review to reflect criticality. 

 

  Provide players with appropriate doses of fact-recall, application, judgement and 

reference to jurisprudence as required by the demands of the "real world". 

 

  Create time pressures to force rapid reactions. 

 

  Offer immediate feedback on player responses. 

 

  Act as a total system encompassing all essential content needed for 

  proficiency maintenance (insofar as the "Rules of the Road" are 

 concerned). 

 

  Allow for easy content modification as regulations and practices change. 



 

  Permit ease of access and use in the simplest of environmental conditions (e.g.: 

parlor, wardroom, submarine). 

 

  Encourage peer practice which enhances learning. 

 

  Offer a low-threat means for senior officers to review the R/R. 

 

 However, a solid model was required to develop such a game. Several validated 

models for instructional settings exist in the simulation-gaming literature. One of the 

most frequently cited of these is by Thiagarajan, S. and Stolovitch, H. D. (1978). Their 

model is based on a long history of game design experience in business and industry, 

government and the military. The orientation of their writing and practice is clearly 

toward the design of systems and vehicles that facilitate the acquisition and 

maintenance of knowledge/skills. Their model, while appearing sound, required 

adaptation to fit the context of performance maintenance. Figure 1 summarizes the 15 

steps of the adapted model. 

 
Figure 1. The Adapted Model 

  

  1. Define performance to be maintained. 

  2. Construct model. 

  3. Select suitable game format. 

  4. Identify major resources. 

  5. Specify overall game design. 

  6. Specify termination rule. 

  7. Establish criteria for winning. 

  8. Design sequence for each round. 

  9. Create background scenario and role descriptions. 

 10. Produce and assemble prototype materials. 

 11. Test and revise with "simulated" and real players. 

 12. Create player manuals. 

 13. Test and review in "hands-off" mode. 

 14. Adjust and state final specifications of outcomes. 

 15. Prepare leader's/manager's guide. 

 

What follows is a more detailed explanation of each step: 

1.  Define performance to be maintained.  In this step, the design team specifies the 

overall performance to be maintained in unambiguous terms. It also specifies the 



objectives to be accomplished by the simulation game and the role it is to play in the 

total performance maintenance system. 

 

2. Construct a model of the system. This must be done to reflect the real-life needs of 

performers.  With suitably identified experts, the designers analyze the system into its 

component elements, concepts and governing principles.  The interactive aspects are 

isolated and further analyzed into the significant elements and rules which govern their 

interaction.  Knowledge and skills to be maintained are defined. All of these elements 

are synthesized into a model which indicates various patterns of interactions, 

knowledge/skills, hierarchies and/or cause-effect relationships. The model is reviewed 

by experts to verify its validity. 

 

3. Select a suitable game format.  As the model of reality emerges through interaction 

with experts, the designers identify suitable game formats or a combination of different 

elements from various game formats. This step evolves into the circular process of 

refining the model in terms of the game format and modifying the format to better 

accommodate the needs of the model.  The format is reviewed by system experts for 

feasibility. 

 
4. Identify major resources and constraints. In this step, the game design team 

analyzes the interactive components of the system as well as knowledge and skills that 

must be maintained. It identifies key elements of the system and specifies the purpose 

of each. It generates a list of the resources (time, money, materials, documentation, 

persons) and constraints (time-limits, knowledge limits, environmental constraints). 

These are all reviewed to ensure validity. 

 

5. Specify  the  overall  game  sequence. The design team now operationalizes the 

information from the previous steps in terms of the overall game sequence. It decides: 

 

  the number of discrete phases (or rounds) the game should contain; 

  the concepts and principles involved in each phase. 

 

Simplicity is an important criterion in creating this overall game structure. If it is 

impossible to accommodate all performance maintenance objectives within the same 

simulation game, the team must make trade-offs.  Rather than artificially restructure the 

game, it should attempt to handle additional objectives in other follow-up activities (e.g.: 

debriefings, readings, exercises) or adjunct materials (e.g.: job aids, programmed texts, 

computer-based practice software). 

6. Specify the termination rule. This step requires the game designers to actually begin 

with the end of the simulation game and work backwards rather than proceeding in the 

logical progression from preliminaries through the middle game to the end. Specifying 



how the game ends provides criteria for checking the relevance of all other game 

activities. The termination rule clearly specifies how and when the game ends. This 

rule/these rules should reflect the natural conclusion the real-life activity which the 

game simulates. Again the validity of the end game rule(s) must be verified. 

 

7. Establish criteria for winning.  This step is closely related to the previous one and 

occurs simultaneously with it. It specifies how participants win/lose the game. The step 

involves translating the players' goals in terms of the scoring system used in the game. 

The design team decides how many different variables are included in the win criteria 

(e.g.: time, accuracy, volume, distance). An effective and realistic simulation game may 

provide more than one criterion on which performances of the players or teams may be 

compared. A single criterion may, in some instances, distort reality; too many criteria 

may complicate the scoring system and dilute or confuse results. Through tryout 

testing, the optimum number can be discovered. However, in the initial design, the team 

makes a logical, educated guess to provide direction for succeeding steps of the 

design. 

 
8. Design a sequence for each round. Based on the overall sequence for the game and 

the specification of the scoring system, the design team creates a pattern for each 

round of the game. The general pattern for a round might be as follows: 

 

 a. Players make strategy decisions about how they will proceed during the current 

round. 

 

 b. Players make their moves according to various rules which prescribe the sequence 

and relative power for each. This stage may include structured communication 

among players. 

 

 c. Chance factors may be introduced into the round through special announcements, 

drawn cards or board symbols. 

 

 d. Consequences of player moves and chance factors are determined through 

appropriate rules or by reference to convenient sheets. 

 

 e. The procedure is repeated as often as necessary, with variations, until the game 

terminates. 

 

 

9. Create the background scenario and role descriptions. At this point, a tentative 

framework for the simulation game exists.  Production of the prototype for player testing 

begins.  Designers produce drafts of the background scenarios for the simulation 



component and descriptions of player roles. The background scenario contains all the 

necessary information to specify the context and the period in which the simulated 

events take place. The role descriptions specify who the players are in terms of relevant 

variables. The description includes the goal assigned to the player, resources available 

to him/her and constraints under which s/he must operate. 

 

10. Produce and assemble prototype materials. This step completes the prototype 

production. It involves collecting, creating and purchasing the different materials needed 

for play of the simulation game. All items are assembled conveniently for use during the 

next step. A tentative "package" to contain all materials should be created and tested in 

this production step. 

 

11. Test and revise with "simulated" and real players. We now move to one of the most 

exciting and useful steps in the game-design process: actual tryout of the prototype 

game. Designers do initial debugging with available players  (e.g.: staff, friends,  

visitors),  but later stages involve representatives of the target population for whom the 

game is being designed. The prototype package does not contain all the final rules of 

the game. This allows designers to "ad lib" somewhat and make on-the-spot 

modification if problems develop. The game designers should participate in the first few 

tryouts. During initial testing, rules are kept to a minimum on the basis of the turn of 

events, they adjust the relative amount of resources allocated to players. They also 

adjust pay-off and penalty tables to reflect events. 

 

12.Create the player manuals.  After the simulation game has been debugged and 

suitably refined through player testing, the designers write the player manual. This may 

include background information, performance objectives, materials descriptions, role 

descriptions, role requirements, rules and procedures -- all simply and economically 

presented. The manual requires thorough reviewing by suitable subject-matter and job 

experts. In many instances, the player manual and game rules are combined. 

 

13. Test and review in a "hands-off" mode. In this step, the game goes "on the road" to 

be tested under field conditions. Based on reports from these trials, adjustments are 

made to refine procedures, simplify activities or scoring and clean up debriefing 

questions if they are present. After two or three such tests, the game should provide 

consistent results. 

 

 

14. Make final specifications of outcomes. After all the tryouts, the design team can 

finally state the exact outcomes for potential users. The list of outcomes goes beyond 

the initial step of performance maintenance objectives and is based on actual results of 

playing the game. The list should contain unanticipated effects, whether positive or 



negative. Instructors are forewarned of effects that might enhance or destroy the power 

of the game. 

 

15. Prepare the leader's or manager's guide if required.  In this step, the design team 

prepares a comprehensive manual for game leader or manager, if required. This guide 

may include copies of the player manuals and provide specific information on the model 

behind the game, scheduling the play, setting up the game, conducting play sessions, 

terminating the game, debriefing questions and conducting follow-up activities that link 

to the performance required on the job.  Descriptions of actual effects of the game from 

the previous tryouts should be included. 

 

IV: Application of the Adapted Model to the Design and Development of a “Rules 

of the Road” Game. 

 

 This section details in summary form how a "R/R" Game was designed for the 

Canadian Navy based on the adapted model.  A note of caution, however, is required at 

this point. Creating simulation games is not a linear task as the model might suggest. 

The process is a dynamic one with steps flowing into one another.  Designers 

frequently jump ahead to complete part of a step, then return to rework a previous one. 

It is in the nature of most creations that such back and forth movement occurs. 

 

 What follows is presented sequentially. The design and development of the game 

was certainly not as linear as the ensuing text makes it appear. 

 

1. Define the performance to be maintained. The purpose of creating a simulation game 

is to help maintain R/R proficiency. The stated overall objective in requiring naval 

officers to maintain proficiency is to ensure that there are: 

 

a.  No violations of any and all regulations at sea while navigating a vessel; 

 

b.  No collisions or near collisions by any Canadian Naval vessel; 

 

c.  In the case of a collision or near collision, no fault attributable by Admiralty Court 

to the Canadian Navy vessel and its crew. 

 

 

In specific terms, the objectives of the game should result in players being able to: 

 

a.  Cite, verbatim, important contents of the Collision Regulations. 

 

b.  Determine according to the Collision Regulations and the Canadian Modifications 



whether a given situation requires action. 

 

c.  Apply the Collision Regulations to simple and complex situations that might occur 

at sea. 

 

d.  Draw relationships between different sections and sub-sections of the Collision 

Regulations in order to determine the required actions to take in a given situation 

at sea. 

 

e.  Make judgements as to which regulations should be applied in complex situations. 

 

f.    Determine, according to Admiralty jurisprudence, suitable actions to be taken in 

collision situations. 

 

 Since the simulation game must focus on proficiency maintenance, it requires that 

participants already possess knowledge and experience in applying the Collision 

Regulations -- although they may have forgotten specific aspects. It proposes no 

changes or short-cuts to the Regulations. The simulation game must provide players 

with a broad variety of situations they might encounter at sea and simulate incidents in 

which application of the Regulations are required. 

 

2. Construct a model of the system. Given two target audiences (MARS Officers and 

Boatswains/Clearance Divers) and the "Rules of the Road" content, the model created 

must take into account two major sets of variables:  those related to the context of 

navigation, levels of responsibility, command levels, sailing conditions, ships, ports, etc. 

and those related to depth and breath of knowledge required with respect to the 

Collision Regulations. Both sets of variables have to be integrated into the model of the 

system. 

 

 To create the model, the following factors were taken into account (based on target 

population and content analyses, Keeps & Stolovitch, 1987): 

 

-  Two target audiences -- MARS Officers who navigate large vessels in coastal waters     

and on the high seas and Boatswains/Clearance Divers who essentially navigate 

small vessels inland or close to the coast. 

-   Both groups are highly competitive. 

 

- Boatswains/Clearance Divers are expected to be able to cite specific parts of the 

Collision Regulations and apply the regulations to simple situations as well as to 

some relatively complex ones. 

 



- In addition to the expectations for Boatswains/Clearance Divers, MARS Officers are 

expected to be able to apply a broader range of regulations to complex situations, 

make judgements on application in complex situations and apply suitable Admiralty 

jurisprudence to specific cases. 

 

-   During navigation, both populations are required to enter and leave ports, react to 

different weather conditions, marine obstacles and naval occurrences. 

 

- Both populations deal with a wide variety of visual symbols (e.g. chart markings, 

weather symbols). 

 

- Both populations are required to react rapidly and accurately to incidents. 

 

-  The more advanced the Boatswain/Clearance Diver or MARS Officer, the more 

difficult and complex the situation s/he is expected to be able to resolve. 

 

 Given these factors, two models had to be created: The first to deal exclusively with 

the skills/knowledge to be maintained -- the Collision Regulations; the second to focus 

on the setting in which the Regulations are applied. 

 

Content Model 

 

 Through interviews and discussions with Canadian Navy navigation specialists, the 

design team created an analysis table representing the Regulations content required for 

maintenance and the required level of knowledge for each component of the 

Regulations (Keeps & Stolovitch, 1987).  Figure 2 shows a sample drawn from the 

Collision Regulations content analysis. 



Figure 2. Sample content analysis 
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CRITICALITY: H = HIGH; M = MEDIUM; L = LOW; N/R = NOT REQUIRED 

LEARNING LEVEL: 1 = RECALL; 2= APPLICATION; 3 = JUDGEMENT; 4 = JURISPRUDENCE 

 

The analysis matrix presents an item-by-item breakdown of the Collision Regulations in 

terms of "Importance and Required Knowledge Level" for each population. Based on 

this analysis, Matrix 1, was constructed. 

 

Matrix 1 

 
Collision Regulation 

Section/Parts 

Level of Knowledge 

Fact - Recall Application I Application II Judgement Jurisprudence Other 

SECTIONS 

1 - 2 - 3 
32 - - - - - 

PART A 

Rules 1 -3 
3 12 5   - 

PART B I 

Rules 4 - 10 
4 24  3 2 - 

PART B II 

Rules 11 - 18 
4 28  12 2 - 

PART B III 

Rule 19 
6 10  10 4 - 

PART C 

Rules 20 - 31 
44 22  5 0 - 

PART D 

Rules 22 - 37 
9 10  8 0 - 

PART E 

Rules 38 
3 0  0 - - 

PART F 

Rules 39 - 44 
5 2  0 - - 

ANNEX 

I - II - III - IV 
20 6 0 0 - - 

TOTAL 

295 
130 114 5 38 8 - 

Matrix I:  Regulations content required X required level of knowledge 

 

 

 The cell numbers indicate the number of items required at a given knowledge level 

for a given component of the Collision Regulations. (e.g. Part BII, Rules 11-18, indicate 

that there are 12 items MARS Officers should master at the "judgement" level). In all, 

295 items were identified as requiring performance maintenance at various levels from 

fact-recall to jurisprudence. 

 

 The matrix described above is for MARS Officers. For purposes of game design, the 

matrix represents the maximum content. The subject-matter experts determined that 



Boatswains/Clearance Divers would require some 75-80% of the content presented in 

the matrix. In terms of annexes, MARS officers  are  required  to  internalize  100%  of  

Annexes 1-4; Boatswains/Clearance Divers, 20% of Annexes 1-3 and 100% of Annex 

4. 

 

 In actual fact, once the content was fleshed out, an additional “other” (later changed 

to "Scran Locker") category was added for Canadian modifications and miscellaneous 

Regulations items.  Four hundred and fourteen items in all were created as shown in 

Matrix 2. 

 

Matrix 2 

 
Collision Regulation 

Section/Parts 

Level of Knowledge 

Fact - Recall Application I Application II Judgement Jurisprudence Other 

SECTIONS 

1 - 2 - 3 
27 - - - - - 

PART A 

Rules 1 -3 
14 6 11 2 - 3 

PART B I 

Rules 4 - 10 
25 25 9 7 2 8 

PART B II 

Rules 11 - 18 
17 24 2 11 1 3 

PART B III 

Rule 19 
4 5 1 6 1 - 

PART C 

Rules 20 - 31 
46 45 21 5 1 11 

PART D 

Rules 22 - 37 
20 26 2 4 1 2 

PART E 

Rules 38 
2 0 0 0 - 1 

PART F 

Rules 39 - 44 
8 4 3 1 - 1 

ANNEX 

I - II - III - IV 
10 6 7 0 - 2 

TOTAL 

414 
173 131 56 36 6 30 

Matrix 2: Number of question items created X section/part of Regulations X knowledge level 

 

 The proportions, both estimated and actual, conform very closely to those which are 

applied to create the Navigation 4 Command Examination. 

 

Setting Model 

 

 The second model focused on representing the task of navigating a naval vessel in 

accordance with the Collision Regulations.  In summary form, the model had to take 

into account the following variables: 

 

 characteristics of the players 

 nature of the tasks players must perform in the real world  

 conditions under which performance must occur  

 objects, events and constraints players must face in the real world  

 consequences of proficient/non-proficient performance 

 

 This led to the creation of a model for the simulation game that requires players to 



sail along the coasts of various continents and across the high seas. They sail in and 

out of ports, react to weather, marine and naval conditions and occurrences.  At all 

times, they are called upon to apply the Collision Regulations. They are rewarded for 

accurate application, punished when in error.  The greater their experience and 

demonstrated competence, the higher they rise in their careers – with increased 

demands on them. Their aim is to achieve the highest professional success through 

proficiency. Rewards increase with demands. Room at the top is limited to the most 

proficient. 

 

Marriage of the Two Models 

 

 The content and setting models were integrated to create a unified game model that 

requires players to respond to situations based on the Collision Regulations proportion 

to individual item importance and at increasing levels of difficulty (depth of knowledge), 

as determined by subject matter experts. All this, while they sail the high seas 

performing much as they would do in real life. 

 

3. Select a suitable game format. Selection of a suitable game format depends upon a 

number of factors: 

 

 ability to permit attainment of desired objectives 

 appropriateness to the model and content 

 adaptability to the user environment 

 capacity to include appropriate number of players 

 ability to emphasize content rather than the game itself (while still maintaining 

interest in the game) 

 appropriate mix of simplicity and complexity  

 cost 

 time required to play  

 reusability  

 capacity for modification and update  

 cultural acceptability  

 potential for adaptation to other uses 

 

 Three existing games were selected from a broad game data base because their 

structures included elements that appeared to be appropriate to the performance 

maintenance objectives created in step 1. These were Trivial Pursuit. Ratrace and 

Docte Rat (a French game). Trivial Pursuit presents various categories of questions to 

players.  Players answer questions as they move about a board toward the goal of 

completing six categories of questions. The emphasis on content rather than board 

movements made this game format attractive to the designers who were seeking to 



emphasize Collision Regulations content. Ratrace is a social status board game in 

which players acquire wealth, possessions and status points as they proceed from one 

social stratum to another.  The tiered structure of this game presented features the 

game designers were seeking for moving naval players from one "depth of knowledge" 

level to another. Finally, Docte Rat a game board similar to Trivial Pursuit, offered the 

added features of having "levels of playing card difficulty" as players pursue college 

degrees toward a doctorate.  Each of the games were analyzed for their underlying 

structures and components (Coupal, 1987). Based on the analyses, a format was 

selected for the "Rules of the Road" game. 

 

 The game is a board game (in keeping with space constraints aboard ship) permitting 

up to 4 individual or 8 paired persons to play. The board simulates a marine chart 

(stylized). Players progress from coastal sailing to open sea sailing to complete ocean 

crossings. Question and situation cards require correct player responses for players to 

progress.  Tokens represent vessels and mark progress. Events occur, just as in real 

life, that hasten or impede progress. The game winner is the first to cross the ocean 

having passed through increasingly higher levels of question/situation difficulty. 

 

4. Identify major resources and constraints.  A number of content resources for creating 

the game question/situation cards were located. Of particular importance were: 

 

 The Command Examination question banks  

 Various ships' files of questions 

 DND item 3O7 

 A Guide to the Collision Avoidance Rules by AN. Cockroft & J.N.F. Lameijer,  

Third  Edition  Incorporating  the  1981 amendments, Stanford Maritime Limited, 

1982  

 A Seaman's Guide to the Rule of the Road: a Programmed Text on the 

International Regulations for Preventing Collisions at Sea, 1972 with 

Amendments in Force from 1983 

 Subject matter experts' knowledge and experience 

 The pooled knowledge and cooperation of the Navigation School, Fleet School 

Halifax 

 The material and human resources of the Deputy Commandant (Development), 

Fleet School Halifax. 

 

The resources for developing the game board, rules and materials were: 

 

 The experience and knowledge of the game designers 

 A large store of game documentation and games owned by the project director 

 Graphic artists, photographers 



 Access to suppliers of game components 

 

The constraints imposed on the game were: 

 

 Development time: prototype ready for testing within five months 

 Play time: no more than 2 1/2 hours - absolute maximum 

 Self-starting:  easy to pick up and play with minimum time lost in learning the 

rules of the game 

 Self-monitoring: must not require the presence of a content expert 

 Number of players: 2 to 4, but should be adaptable to large group use 

 Development costs: minimal given the size of the contract 

 Reproduction costs: ultimately no more than 100$ per game package 

 Conditions of use:  must be flexible -- classroom, wardroom, submarine 

 Cultural acceptance: must appeal to naval personnel and fit with Canadian (and 

perhaps other) naval cultures 

 Modifiable:  can be revised or enhanced easily 

 Documentation and equipment: must be minimal 

 Authenticity: must present the Collision Regulations accurately and legally 

correctly. 

 

5.  Specify the overall game sequence. In step 3, the selection of the game format and 

structure generated the general game sequence. Essentially, the sequence for the 

game is as follows: 

 

a. One player rolls a die to determine whether the group plays the Atlantic or 

Pacific game board.  (Two boards were created to maintain interest through 

variety.) 

b. Players, in turn, roll a die to determine from which port each will play. This also 

determines the first player -- highest port number. 

c. Players all begin at the lowest (fact-recall; simple application) question level. 

d. Players roll dice to exit ports and proceed along the lowest level coastal routes 

(yellow). 

e. Players answer questions before rolling dice.  Correct answers permit players to 

roll dice. 

f.  Along the route, players land on spaces that involve: restricted visibility, winds 

and  currents, marine obstacles or naval occurrences. They respond according 

to the rules for each. 

g. Once a player has visited a number of predetermined ports, s/he moves to the 

next level (simple and complex application) and proceeds along the 

intermediate (orange) routes. 

h. Play proceeds as before. When a player has visited a predetermined number of 



ports once more (having answered intermediate questions along the way), s/he 

again progresses to the next level of questions and routes (red). 

i.  Players proceed as before, but cross the ocean 

j.  The first player to cross the ocean and enter a numbered port is declared the 

winner. 

 
6. Specify the termination rule. As stated in step 5, the winner is the first player to cross 

the ocean and enter a numbered port.  What this represents is that a player who 

achieves victory has actually responded to some thirty to forty questions (while asking 

questions of others and listening to other player responses). The termination rule, 

combined with the other play rules, attributes approximately 75% to player skill 

(proficiency in answering questions related to the Collision Regulations) and 25% to 

chance events (e.g. roll of the dice, spaces landed on, starting port).  This 75/25 mix 

between skill and chance stimulates players to enhance proficiency because of the 

intellectual/professional challenge and the exciting chance factor. 

 

7.  Establish criteria for winning. In this particular game, there is a single win criterion: 

be the first to cross the ocean and enter a numbered port.  Beneath this superficial win 

criterion is the requirement that the winning player be more proficient than others. The 

game permits individual players to proceed for a considerable length of time before 

giving up their turns.  The ability to answer questions or resolve problem situations 

accurately time and again is essential to achieving the win criterion.  This is in keeping 

with the overall objective of the game: to maintain proficiency in the application of the 

"Rules of the Road". 

 

Given the nature of the content to be maintained, "intermediate win criteria" have 

been included.  Players start out on the coastal routes answering the lowest level type 

questions. Once a player has answered a suitable number of these fact-recall/simple 

application questions and has visited a predetermined number of coastal ports, s/he 

achieves a form of intermediate win. S/he moves to routes that go out into the oceans 

(e.g. Azores, Bermuda, Cabo Verde, Puerto Rico).  These routes are colored differently 

(orange).  The questions become more application oriented. Success on these routes 

at this level permits a player to move to the highest status routes (red). Once more s/he 

has achieved an intermediate win.  Questions now focus on advanced application, 

judgement and jurisprudence. Both intermediate wins can be attained by all players. But 

only a single player can win the game by meeting the final win criterion. 

 

Therein lies the challenge and the achievement. 

 

8.  Design a sequence for each round. There are essentially two types of rounds: the 

preliminaries and the progress rounds. 



 

Preliminaries 

 

The sequence for the preliminaries is: 

 

 a. Shuffle question cards by level 

b. Determine the gameboard to be used 

c. Determine the starting port for each player 

d. Determine the first player (highest port number) 

 
Progress rounds 

 

 The progress rounds sequence for each player is as follows: 

 
a. Answer a question asked by the player to the right. 

b. If answered incorrectly pass play to next player. 

c. If answered correctly, roll dice. 

d. If in a port, roll a high tide number to exit. 

e. If not a high tide, answer a question; if answered correctly, roll dice again. 

f.  If a high tide, progress according to the roll of the dice. 

g. If a space is a blank, answer a question; if answered correctly, roll the dice 

again. 

 h. If the space contains a symbol, follow the instructions on the legend. 

I.  If the symbol permits, answer a question and roll the dice again. 

j.  To enter a port, roll a high tide. 

k. On entering port, pass play to next player. 

 

Progress rounds continue in the same pattern regardless of level until one player 

crosses the ocean along the highest route and enters a numbered port to win the game. 

 

In each round, players make strategy decisions to determine along which routes 

they will proceed. They ask or answer questions according to a predetermined 

sequence: clockwise. Level of question is determined by number of ports visited at each 

level. The roll of the dice and the symbols on spaces provide chance elements. Since 

question cards are shuffled at the start of the game, the draw of a particular card also 

brings to bear a small chance element (small because players are supposed to be 

proficient in all the content). The consequence of correct/incorrect responses to 

question cards is the right to roll the dice or not. The consequence of landing on a 

particular symbol is determined by the game legend. 

 
9. Create the background scenario and role descriptions. With the structure, format, 



overall game sequence and round sequences in place, the game designers created the 

following scenario for the game: 

 

a. As the purpose of the game is to maintain "Rules of the Road" proficiency, 

several titles were proposed. The following three were retained for testing: 

 
 Rules of the Road 

 Up the Channel 

 High Seas 

 

Naval personnel, instructional designers and university students were given an 

explanation of the start of the game and presented with the three titles. All 

unanimously chose High Seas. 

 
b. In High Seas, players are in command of vessels. They are all working on their 

Watchkeeping Certificates at the game. They are restricted to coastal routes. 

 

c. As they progress along their routes, they answer questions on the Collision 

Regulations as is required in normal sailing. 

 

d. They must enter and leave ports (requiring high tides to do so). 

 

e. They deal with winds and currents that help them advance or slow their 

progress. 

 

f.  They run into areas of reduced visibility (e.g. fog, storms) that impede 

progress. 

 

g. They meet with assorted marine events (e.g. cross a killer whale, meet a ferry 

or sailboat, pass icebergs) which may impede progress or force a change in 

routes. 

 

h. They participate in naval events such as work-ups and warship formations. 

 

 i.  Occasionally, they dig into their scran lockers to find something unusual. 

 

j.  As players progress, they demonstrate proficiency in recalling "R/R" facts and 

applying the Regulations to simple situations. Eventually, they obtain their 

Watchkeeping Certificates and begin working on their Watchkeeping 

Experience. They move to more advanced routes away from the coast. 

 



k. When they once more demonstrate sufficient proficiency in applying the "R/R", 

they begin working toward their Command Qualification. 

 

I.  The objective is to obtain the Command Qualification by demonstrating "R/R" 

proficiency through the use of judgement and jurisprudence in given 

situations.  A player who succeeds in crossing the ocean along a Command 

Qualification route to enter a departure port meets the objective. S/he wins the 

game and becomes a "Commander of the High Seas". 

 

10. Produce and assemble prototype materials. The task of creating the complete High 

Seas prototype was divided into four parts: game boards, dice/tokens, and game 

instructions/rules. 

 

A bank of over 400 game cards were built using Matrix I and the content analysis tables 

as guides. Each card was required to contain: 

 

 A question on one side 

 The answer, an explanation (if necessary), a Collision Regulations 
reference and a question reference (for identification) on the reverse side 

 

 All question cards were reviewed for content and reference accuracy. The 

reference materials cited in step 4 were the primary sources of question card content. 

In doubtful cases, officers of the Navigation School, Fleet School Halifax were 

consulted. 

 

 All cards were colour coded according to level.  Fact-recall and selected simple 

application question cards were coded "yellow" to conform to the Watchkeeping 

Certificate routes. Simple and advanced application cards were coded "orange" 

corresponding to the Watchkeeping Experience routes. Complex application, 

judgement and jurisprudence questions were coded "red", the same colour as the 

Command Qualification routes. Unusual questions or ones relating to Canadian 

modifications were coded white and  placed in a "Scran Locker". Furthermore, as 

the skill/knowledge of the two  targetted population differs, it was necessary to 

identify game cards to be 

included for MARS Officers only. 

 

 Subject-matter experts ensured that the wording on all game cards conformed as 

closely as possible to the wording of the Collision Regulations.  Whereas this caused 

some questions and/or answers to be "wordy" and not in keeping with pacing generally 

required in a game, the consequence of even a single changed word (e.g. "may" 

instead of “shall”) could mislead an officer with conceivably devastating results. 



 
All game cards were assembled and placed in separate designed card boxes to 

facilitate access and play. A sample of a prototype game card is shown below in Figure 

3. 

Figure 3. Game cards 

 

 

Gameboards 

 
 Design of the game boards evolved from highly stylized sketches with little 
nautical flavor to final sketches which closely resemble nautical charts while still 
remaining stylized. 

 

Based on the sketches and charts from Ocean Passages for the World (Third 

Edition 1973, published by the Hydrographer of the Navy) two game boards were 

created: an Atlantic and a Pacific board. Ports were selected with the assistance of 

naval experts. Three sets of routes were designed loosely based on existing routes.  

The Watchkeeping Certificate routes (yellow) were confined to coasts. The 

Watchkeeplng Experience routes (orange) stretched outward to the Azores, Bermuda, 

the Canary Islands, Cabo Verde, Puerto Rico and Madeira in the Atlantic and Australia, 

Fiji, Tahiti, and Hawaii in the Pacific. The Command Qualification (red) routes crossed 

the oceans on both boards. 

 

Balancing routes using hexgrids required careful calculations to ensure that all 

routes ultimately came out relatively equal. 

 

Event symbols to simulate restricted visibility, winds and currents, marine 

obstacles and naval occurrences were placed on the board to increase challenge, 



simulate real life events and balance the length of routes (by slowing up vessels on 

shorter routes). All symbols were verified with test subjects for clarity and 

meaningfulness.  Subject-matter experts approved all symbols for naval acceptability. 

 

The design team worked with a graphic artist to select colours that would be both 

meaningful and attractive. After several attempts and trials, it selected a uniform blue 

for the ocean, mottled green for land, and white with black anchor for ports. Route 

colours were selected for contrast. 

 

Two major symbols were also designed for the High Seas game: a sextant to 
represent navigation on the high seas and a stylized compass for orientation. 
 

One special symbol, a padlock, was created to represent a scran locker.  This 

symbol was randomly placed along different routes. Its purpose was to send players 

landing on a "scran locker" space to a special set of white cards containing 

miscellaneous questions. This was built into the game to allow instructors, commanding 

officers or even foreign navies to create their own customized questions and have a 

place to put them. The scran locker thus increases the flexibility of the game. The game 

boards offer 13 (Atlantic) and 18 (Pacific) opportunities for players to turn to these 

special questions -- low enough not to interfere with the essential international rules, yet 

high enough to allow for special interests. 

 
 A photograph of the Pacific game board is shown in Figure 4. 
 



Figure 4. Pacific game board 

 

 

Dice and tokens 

 

Six sided, rounded corner, blue plastic dice with white spots approximately ¾” 

square were selected for the game. These dice are easy to manipulate, large enough to 

read easily, chip resistant and inexpensive. The blue and white fits well, esthetically with 

the game board colours. 

 

Originally, the design team decided to use scaled lead models of naval vessels 

(1:800) as tokens.  Attractive as they are, they proved to be awkward to handle and 

distracting because of their recognizability. They were also expensive and fragile.  A 

second attempt at using "original" tokens, this time small working compasses mounted 

on round wooden bases also ended in rejection. These tokens being round and tall 

(and only 14mm in diameter) were easy to manipulate and fit the game board 

dimensions. However, after several early trials of the game, the compasses fell apart. 

The lenses were too fragile for frequent manipulation. 

Ultimately, capstans were found of exactly the right size for the route spaces. 
These were painted in four different colours and presented to naval personnel, all of 
whom unanimously approved of them as being esthetically pleasing, culturally 
acceptable and easy to manipulate. 



 

The dice and tokens were placed in a small cloth sack with drawstring for ready 
access and storage. 

 

Game instructions/rules 

 

Once the objectives and sequence of the game were determined, the scenario 

and player roles created and the game components designed and developed, a 

prototype set of instructions was produced. This contained: 

 

 The game title 
 Objectives 
 Number of players 
 Materials 
 Time allotted 
 Game preparation 
 Play of the game 
 A job aid for responding to board symbols 
 Win rule 

 

The game rules are shown in Figure 5. 



Figure 5. Game rules 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HIGH SEAS 
 

THE COLLISION REGULATIONS GAME 
 

 

Rules of Play 

Or 

How to Sail Through the Game 
 
Objective: Become the "Commander of the High Seas" by being the first 

player to cross the ocean.  You achieve this by obtaining your 

Watchkeeping Certificate, Watchkeeping Experience and Command 

Qualification in succession as you sail the High Seas answering 

questions of increasing difficulty on the "Rules of the Road". 

 
Special Note:  The answers given on the game cards are 

tied very closely to the way in which the actual regulations 

are stated in the Collision Regulations.  Players should 

decide what constitutes a correct answer from a player.  

Normally, more advanced and experienced players should 

be required to give more "perfect" answers.  Players 

determine acceptability level of responses at the outset of 

the game. 

 
Number of Players: 2 to 4 players (individual play) 

  Up to 8 players (doubles play) 

 

Materials: 2 High Seas game boards (Atlantic & Pacific) 

 1 dice 

 1 "capstan" game piece per player or player pair 

 High Seas question cards 

 - Watchkeeping Certificate questions - Yellow cards 

 - Watchkeeping Experience questions - 

Orange cards 

 - Command Qualifications questions - Red cards 

 - Scran Locker questions - White cards 

 1 copy of the Collisions Regulations 

 1 copy of the Rules of Play 

 

Time Alloted: Approximately 1 1/2 to 2 1/2 hours depending on the 

number of players and their knowledge levels. 

 

Game Preparation: 

 

1. Players set out all the materials on a stable surface. 

 

2. Each player (or player pair) selects a capstan. 

 

3. Players shuffle each set of cards by colour.  They return the 

cards to the card boxes with all questions facing in the same 

direction. 

 

4. One player throws a single die: 

- Even number  =  players play the Atlantic game board 

- Odd number   =  players  play the Pacific game board 

 

Play of the Game: 

 

1. Each player throws one die and places his/her capstan on the 

port corresponding to the number thrown.  More than one player 

may start from the same port. 

 

2. The player with the highest port number plays first.  If there is 

more than one player at that port, these players roll the die 

again.  The highest roll goes first.  Play proceeds clockwise. 

 

3. Before each throw, a player must answer a question correctly.  

The player to his/her right draws the first card and asks the 

question.  If the answer is accepted, s/he may throw two dice 

and proceed.  Cards are returned to the end of the box.  Players 

start with the yellow routes and cards.  A player continues to 

play and answer questions until s/he answers a question 

incorrectly, lands on a "miss turn" space or enters a port. 

 

4. A player cannot land on a space on the high seas that another 

player is occupying (collision).  S/he must stop in the space just 

behind the other vessel and only try to overtake it on the 

following turn. 

 

5. To leave or enter a port, a player must throw a 6 or more (high 

tide).  Players answer questions prior to each throw of the dice 

until they gain a "high tide" throw and sail into or out of port.  

6. Players must visit every port they pass and have not yet visited. 

 

7. Each turn, players answer questions, throw dice and sail along 

their routes.  They must respond in accordance with "events" they 

meet en route each time they stop.  Below is a table explaining 

what action is required for each event. 

 

Category Event Symbol Action 

 

 

Restricted 

Visibility 

 

fog 

 

rain 

 

storm 

 

 

 

 

Miss one turn 

 

 
 

Winds & 

Currents 

wind 

 

current 

 

 

Advance/retreat 

number of 

spaces shown  

 

 

 

 

Obstacles 

 

iceburg 

 

ferry 

 

sailboat 

 

submarine 

 

killer whale 

 

 

 

Return to 

position at start 

of throw 
 

 

 

 

 

 

 

 

Naval 

Occurrence 

formation of 

warships 

 

Reverse 

direction next 

turn only 

 

work-up 

 

 
Answer 3 

questions 

correctly to 

move on 

Scran Locker 
 

Draw a Scran 

Locker question 

(white) 

 

 

8. To obtain their Watchkeeping Certificates, players must visit 

ports along yellow routes and answer yellow cards. 

 

Atlantic Board - Players must visit 3 ports on yellow 

route 

 

Pacific Board -  Players must visit all ports on yellow 

route (on their side of the ocean) 

 

 

9. Once players have obtained their Watchkeeping Certificates, 

they must begin answering orange questions, head for an 

orange route of their choice, visit at least two ports and proceed 

as follows: 

 

 

Atlantic Board 

from a European port sail to Acores or 

Cabo Verde 

from a North 

American port 

sail to Puerto Rico 

or Bermuda 

 

Pacific Board 

from an Asian port 

 

sail to Brisbane 

from a North/Central 

American port 

sail to Papeete 

 

10.  When players enter the target port (Acores, Bermuda, Cabo 

Verde, Puerto Rico, Brisbane, Papeete), they receive their 

Watchkeeping Experience.  They immediately begin 

answering red questions. 

 

11.  To obtain Command Qualification (and win the game), players 

must proceed to a red route of their choice and cross the 

ocean.  Players on the Atlantic Board must cross via the 

Acores. 

 

12.  The first player to sail across the ocean and enter a departure 

(numbered) port, obtains his/her Command Qualification and 

wins the game.  S/he becomes a "Commander of the High 

Seas". 

If there are time constraints, players may impose a time 

limit for answering questions and/or for terminating the 

game.  In the latter case, the player closest to achieving 

Command Qualification wins. 



11.  Test and revise with “simulated”
 
and real players. Early testing of the “High Seas”

 

game format and procedures was conducted among members of the design team, 
instructional technology students at the Université de Montreal, friends, guests and 
anyone willing to assist in trying out various game components. The purpose of the 
early tryouts was to test each component of the prototype game for clarity, ease of use, 
appropriateness, playability and timing, but not content. During and after each informal 
trial, on-the-spot revisions were made. Through these initial test-revision cycles: 

 

 each component was honed and debugged 

 game rules were clarified and simplified  

 routes were altered 

 board symbols were changed and moved 

 dice and tokens were tested, rejected and finally retained  

 card formats and colours were refined and selected 

 timing for each phase of the game was established 

 game package design, board and card dimensions, type of packaging and 

backing materials were tried out until a prototype package emerged ready for 

"real player"
 
testing. 

 
V.  From Design and Development to Evaluation 

 

Application of the first ten steps of the adapted model led to the creation of a 

prototype game for maintaining "Rules of the Road” proficiency for MARS Officers and 

Boatswains/Clearance Divers. Step 11 on testing and revising the game was divided 

into two distinct parts. One involved informal tryout and revision cycles. The second 

required more formal testing of the “High Seas”
 
game, this time with true 

representatives of the target populations in realistic (Canadian naval) settings. With the 

approval and cooperation of Fleet School Halifax personnel, trials were held June 8 and 

9, 1987, in Halifax at the Cambridge Military Library.  A complete description of the 

design of this set of trials, the procedure and the results are contained in Stolovitch & 

Keeps (1987). 

 
In summary, the trials established the following: 

 

1. The High Seas game has value as a performance maintenance vehicle. It is 

perceived by both navy officers (junior and senior, average and proficient) and 

Boatswains to be a valid means for refreshing oneself on R/R content and application. 

Players not only believe that it helps them remember, but that it also assists them learn. 

They would recommend playing the game to their peers. They suggest that High Seas 

be made generally available throughout the Canadian Navy. 

 

2. The High Seas game creates interest both in playing the game and meeting its 



challenge. Players in the trials indicated that they would play the game again -- and 

again.  Several foresaw intra- and inter- ship competitions. They felt that their peers 

would play the game because of its content, structure and appearance. 

 

3. The High Seas game is enjoyable to play. Observation and written data both 

indicate that MARS Officers and Boatswains enjoy playing the game. They are 

motivated to memorize and apply what they consider to be dry but vital content. They 

find the mixture of skill/knowledge requirements and chance factors in the game 

enjoyable to deal with.  High Seas makes otherwise abstract, complex and difficult-to-

retain content more pleasant. 

 

4. The High Seas game needs refinement.  The prototype, tested and revised on-

the-spot, shows promise, but now requires revision as a result of the trials. 

 

High Seas was revised and submitted to "hands-off" testing. In August, 1987, trials 

were conducted at the Canadian Navy Fleet School with 16 Commanding Officers.  

Evaluation data gathered from the trial produced results similar to those obtained in 

June. All Commanding Officers who participated stated that they would use High Seas 

as a proficiency maintainer for their navigation personnel and themselves (Kerr & 

Stolovitch, 1987). 

 
These conclusions have generated the following recommendations: 

 

1. Incorporate all the feedback derived from the trials into all High Seas materials. 

This includes revision of the game boards (e.g. graphics enhancements, new 

legend formats), rules of play (e.g. modifications to existing rules, variations for 

play, benefits to players, legal disclaimers), game cards (e.g. content, format, 

errors, identification of questions suitable for specific user groups, increased size 

of the card bank), packaging (e.g. graphics, durability), game tokens and dice. 

 

2. Complete the final steps of the model. These include: 

 

a. creation of “final players”
 
manuals that fully explain the purpose and use of 

the “High Seas" game. 

 

b. a statement of the final specifications and outcomes of the game to create 

realistic expectations on the part of naval players and their superiors. 

 

3. Create a set of guidelines for implementation of the game and monitoring of its 

use and impact. 

 



4. Implement the game and monitor its use to determine the extent to which it solves 

the proficiency maintenance problem for which it was created. Mechanisms within 

the Canadian navy are presently being put into place for this purpose.  Monitoring 

should continue over a five-year period. 

 

A Final Word 
 

The purpose of this paper was to present a performance maintenance problem 

and document how a simulation game was developed to help overcome the 

performance deficiency. Initial trials of the High Seas game show it to possess 

strong potential as a vehicle for proficiency maintenance.  Implemented in 

conjunction with all of the recommendations cited in Section II of this paper, it can 

play a significant performance maintenance -- even enhancement role.*  One of 

the additional major purposes of this paper (and the reason for its length and 

detail) is to encourage others to explore simulation-gaming as a means for 

improving human performance. The model and sample application presented here 

should serve as a performance aid toward this end. 
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