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ABSTRACT

Simulations and Games are useful for teaching principles
associated with sustainability and other concepts related to
the Tragedy of the Commons. As institutions expand their
course offerings to support online education, games and
simulations need to be developed or adapted to the Online
Environment. The Ginseng Game is a personal computer-
based game that can be played in a single class period with
the learning objective of helping students recognize
situations susceptible to resource depletability and prevent
the adverse consequences associated with the Tragedy of
the Commons. The game usually results in bankruptcy for
all players due to high team interdependence and short
sightedness by at least one team. This paper describes
general principles related to the creation of online games
and simulations as well as describing the conversion of the
Ginseng Game from a PC version to a Web version.

INTRODUCTION

Simulations and games are useful for teaching
principles associated with the Tragedy of the Commons
(Hardin, 1968). The fixation on short-term performance at
the expense of long-term survivability has been frequently
demonstrated by overfishing, deforestation, and aquifer
depletion. The same type of behavior has led to Enron, the
Housing Bubble, and the Fiscal Cliff. Long-term success is
always down the road, so the focus on short-term goals and
results is used as a proxy for success. “Winning” is the
concept of the day. Any fallout from today’s winning
strategies can always be dealt with tomorrow. It is
important that students be made aware of the consequences
of short-term goal seeking.

The Ginseng Game (Cassidy & Brozik, 2009) is a
resource depletion simulation intended to teach students to
think about the adverse consequences of using short-term
goals while operating in markets with depletable resources.
The simulation usually results in bankruptcy for all players
due to high team interdependence and short sightedness by

at least one team of participants. While the players are
aware of the interdependence between the groups due to the
common factors in the market, teams seem to value
individual success over the sustainability of the market.
The Ginseng Game follows the tradition started by
Fishbanks, Ltd. (Meadows, 1990). It is a personal
computer based game that can be played in a single class
period with the learning objective of helping students
recognize the Tragedy of the Commons and prevent the
adverse consequences associated with the Tragedy.

In over 30 administrations of Fishbanks, Ltd. and the
Ginseng Game, no class of graduate or undergraduate
students succeed in averting bankruptcy. This evidence
suggests the strong need for instruction in recognizing and
preventing problems associated with the Tragedy of the
Commons. Anecdotal evidence suggests that students in
the natural sciences, especially those studying
environmental science or biology, are more successful at
recognizing the problem than students in Business and
Economics.

PC DESIGN ISSUES

The PC version of the Ginseng Game organizes
players into several different teams, each representing a
company that commercially harvests and sells wild
ginseng. Students are provided a manual that describes the
objective of the game, the steps of play, and sufficient
information on the industry that the observant student will
recognize that sustainability issues are far more critical
than competitive issues. Less observant students will
ignore sustainability problems and engage in ruinous
competition. The game is programmed on a set of Excel
spreadsheets that make all the game computations. The
computer takes team inputs and computes the amount of
ginseng harvested using a dynamic population model that
takes into account losses of ginseng from harvesting and
death, growth, and replenishment of plants from the seeds
of current plants. If the teams overharvest, the annual yield
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will fall short of the maximum amount that can be
harvested, and suboptimal performance will result.

Team inputs to the simulation are entered sequentially
in a team tab in Excel. This process usually takes a
significant portion of the time available for the simulation.
The PC processes those inputs to compute annual team
revenues, expenses, and profits. Revenues result from
ginseng sales, equipment sales, and interest earnings.
Expenses result from new equipment purchases, annual
reoccurring expenses, interest payments, and new hiring.
This information is displayed in aggregate summarizing the
performance of all teams. This has the effect of focusing
teams on the competitive nature of the simulation. Detailed
performance information is also displayed for each team.
When the simulation is conducted in a classroom, detailed
team performance information is observable by all teams.

The key to successful performance is to understand the
factors that affect the total ginseng crop. Ginseng
population information is computable and can be displayed
to teams if requested. This information is critical to early
recognition of the problem. If displayed every season with
the financial performance, teams might detect
overharvesting earlier. =~ The effect of placing this
information on an infrequently used page is to further focus
teams on the competitive nature of the simulation.

ONLINE DESIGN ISSUES

The Ginseng Game has been redesigned for the online
environment. This provides opportunities to enhance
important features of the game and steam-line play.
Instead of having a single PC record, compute, and display
simulation results, the online software is hosted on a server,
and each participant or team uses an individual input device
to enter and display the results. Information entered is the
same as for the PC version except that each team can
simultaneously enter its decision variables. Information
displayed includes aggregate results for all teams, team
results for each specific team, and population reports.
Teams can search these displays, returning to information
that interests them whenever they want. Teams can be
prevented from examining the detailed financial condition
of other teams, or such information can be made available
to all participants.

GENERAL PRINCIPLES RELATED
TO CONVERTING GAMES AND
COURSE ACTIVITIES TO ONLINE
SIMULATIONS AND EXERCISES

CONVERTING PC GAMES AND SIMULATIONS TO
ONLINE GAMES AND SIMULATIONS

The ideal situation when creating an online game
involves a development team composed of a designer,
producer, programmer, artist, and audio specialist
(Perdersen, 2009). In a university setting, team members
may be located in several different departments with some
members taking on more than one roll. The development
team for the conversion of the Ginseng Game from PC to

Online consisted of a College of Business faculty member
acting as game designer and producer and a Graphics
Coordinator and part-time student worker from the
Distance Education Center acting as programmer, artist,
and audio specialist.

The main educational concern when converting the
Ginseng Game from PC to Online was how to motivate and
engage students while still meeting the learning objectives.
When analyzing the gameplay, it became increasingly
important to understand the psychology of competition in
order to develop strategies and methods to encourage and
evaluate that factor in the online gaming environment.
Graphics, in the form of charts and graphs, were used to
illustrate comparative profit margins and encourage natural
competition between teams. A countdown clock and
environmental lighting cues were developed to create a
sense of wurgency, another important component of
competition.

Collaboration and team interactions were also
considered in the conversion of the Ginseng Game from PC
to Online. Teams did not interact during gameplay except
through a Twitter-like feed displayed at the bottom of the
screen. Team members needed to communicate quickly and
concisely with one another to create their harvesting plan
which was displayed at all times. The financial analysis
panel was prominently displayed at all times. Individual
team members could explore relevant information by
clicking on tabs and viewing different panels of
information including ginseng population data and
historical strategic planning data. Individuals could then
choose whether to alert the other team members to any
findings or not. Multiplayer gaming technology was used to
facilitate communication between team members in the
form of chat boxes and audio.

Each season lasted five minutes. At the end of the
season the harvesting plan was automatically entered, and
the results calculated which automatically updated the
financial analysis information, population data, and
historical strategic planning data. As the game progressed,
the trends in the financial data were displayed for use by
the players. Teams were identified by flags written into the
program as teams that had exponentially increasing profits,
teams that slowly gained profits, and teams that did not
gain profits. Each type of team then received a different
debriefing video at the end of the game to help them
understand the true objectives of the game, which was the
lesson of Tragedy of the Commons.

DESIGNING ONLINE GAMES

Budgeting and IT constraints in institutional settings
set the limit for software and hardware purchases. Both a
game engine, which is software used to build the game, and
a game server, which is specifically set up to handle
transfer of data between concurrent users, are required to
build a fully functional online multiplayer game or
simulation. There are several affordable game engines on
the market today, but most of them focus on single-player
game creation, have no real server solution, or have
HTMLS5 or Flash client side interfaces. HTMLS game
engines may be a good solution for some institutions
because they are affordable, but HTMLS is still under
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development, and the networking for multiplayer gaming is
not fully supported by all browers at this time. Flash
multiplayer gaming may also be a good solution for some
institutions, but the expense of Flash Builder, Pulse SDK,
and access to a Flash Gaming Server may be a deterrent.

Server and networking solutions are the biggest issues
faced when hosting and delivering a multiplayer online
game. University IT departments often will not allow the
use of campus servers for game hosting due to
vulnerabilities to the campus network created by
multiplayer gaming communication protocols. Hosting
games on departmental servers may be a better option, but
maintenance and updates can be quite extensive which may
require a dedicated employee. Several game engines and
their respective server and networking solutions were
compared on the basis of price, multiplayer capabilities,
resources and documentation. Unity3D Game Engine and
Photon Cloud Server were chosen because they offered a
manageable online multiplayer gaming development,
storage, and networking solution with a variety of highly
affordable price plans.

The Unity 3D game engine required knowledge of
JavaScript, and the Photon Cloud Server required
knowledge of C#. Required knowledge of networking was
minimal because the networking was seamless between the
two products. In order to take advantage of the 3D
capabilities of the Unity3D game engine, a 3D landscape of
the West Virginia Mountains was created using assets
available through Unity3D Store. The background
environment changed from spring, summer, fall, and winter
during each season. The use of the 3D landscape was
intended to increase the sense of time passing and create
depth to the game by immersing players in an environment
described in the player’s manual, something that was not
possible in the classroom. A 2D graphical user interface
(GUI) was created to allow players to enter harvesting data
and view financial analytics, population data, and historical
strategic data.

Translating the code from the PC game to the Online
game provided a small challenge. A game guide document
was developed to help track constants, variables, and
formulas. These were then used to develop the JavaScript
and C# code. The JavaScript was used on the client side to
create the GUIs and to send the information to the server.
The server side code, in C#, would run the calculations and
formulas and then send information back to the client side
code which would then update data presented to the teams
and start the next season countdown sequence.

CONCLUSION

As universities and students demand more and more
online classes, shifting instruction from a face-to-face
venue to a virtual venue, faculty will increasingly need to
convert the pedagogical tools they have used in the
classroom. These tools, including experiential exercises,
simulations and games, are generally ill suited for delivery
using learning management systems and the internet. The
technological barriers to the conversion of these teaching
tools are significant and usually lie outside the
competencies of most faculty. The need for good

pedagogical tools, optimized for wuse
Management Systems or the internet, necessitates
involvement with experts in distance learning and
programmers who can translate faculty needs into new
pedagogical tools.

This game represents a first attempt at collaboration
between faculty and distance learning experts in the
translation of a computer game for use by students across
the internet. The game will enter field testing in the spring
of 2013 and should be deployed in fall 2013 to support
distance learning instruction. Future projects include the
development of one new resource depletion game and the
conversion of Dennis Meadows original game, Fishbanks,
Ltd.

in Learning

REFERENCES USED IN
DESIGN OF GINSENG GAME

The data related to both ginseng and the market for
ginseng are largely accurate with minor generalizations for
ease of game play. Data was extracted from the following
sources:

Carroll, Chip & Dave Apsley, 2008. Growing American
Ginseng in Ohio: An Introduction. . Accessed 2 Nov
2008. http://ohioline.osu.edu/for-fact/0056.html.

Ginseng Season 2006. Accessed 2 Nov 2008. http://
www.wvhomestead.com/ginseng.html.

Harding’s Ginseng Farm, 2008. Company website. 11 Sep
2008. Accessed 2 Nov 2008. http://
www.hardingsginsengfarm.com/cultivate.htm.

Redorbit, 2005. Feds' Ginseng Report Could Reduce
Harvest. 17 Aug 2005. Accessed on 2 Nov 2008.
http://www.redorbit.com/news/science/211537/
feds ginseng report could reduce harvest/
index.html.

Scott, John A., Jr., Sam Rogers, and David Cooke, 1995.
Woods-Grown Ginseng. Jun 1995. Accessed 2 Nov
2008. http://www.wvu.edu/~agexten/forestry/
ginseng.htm.

Wikipedia, 2008. Ginseng. Accessed 2 Nov 2008. http://
en.wikipedia.org/wiki/Ginseng.

WYV Division of Forestry, 2001. Ginseng digging season
runs from Sept. 1 through Nov. 30. Accessed 2 Nov
2008. http://www.wvforestry.com/ginseng.cfm?
menucall=ginseng.

REFERENCES USED TO CONVERT THE
PC GAME TO ONLINE GAME

The following sources and game engines were
evaluated and / or used to convert the game. Sources listed
here were evaluated for game design principles, price,
server and networking, multiplayer capabilities, resources
and documentation.

Barnett, Joshua H. & Archambault, Leanna, 2010. The
Gaming Effect: How Massive Multiplayer Online
Games Incorporate Principles of Economics. Tech
Trends, 54(6): 29-36

Hirematada, Prashanth, 2010. Flash 10 Multiplayer Game
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Essentials. Packt Publishing Ltd., Birmingham, UK.

Perdersen, Roger, 2009. Game Design Foundations, 2" Ed.
Woodware Publishing, Inc., An Imprint of Jones and
Bartlett Publishing, Inc., Sudbury, MA.

Construct 2, 2012. Company website. Accessed on 4 June
2012. http://www.scirra.com/construct2.

Impact, 2012. Company website. Accessed on 5 June 2012.
http://impactjs.com/.

Isogenic Engine, 2012. Company website. Accessed on 5
June 2012. http://www.isogenicengine.com/.

Game Maker 8.1, 2012. Company website. Accessed on 4
June 2012. http://www.yoyogames.com/gamemaker/
studio.

Unity3D, 2012. Company website. Accessed on 21 June
2012. http://unity3d.com/.

ExitGames, 2012. Company website. Accessed on 21 June
2012. http://cloud.exitgames.com/Unity

REFERENCES

Cassidy, C. M., & Brozik, D. (2009). The Ginseng Game.
In J. A. Smith, J. M. Duck, E. Murff & C. Scherpereel
(Eds.), Developments in Business Simulation and
Experiential Learning (Vol. 36, pp. 312-319). Seattle.

Hardin, G. (1968). The Tragedy of the Commons. Science,
162(3859), 1243-1248.

Meadows, D. (1990). Fishbanks, Ltd.: Laboratory for
Interactive Learning, Institute for Policy and Social
Science Research.

Perdersen, R. (2009). Game Design Foundations (2 ed.).
Sudbury, MA: Woodware Publishing, Inc.. An Imprint
of Jones and Bartlett Publishing, Inc.

Page 206 - Developments in Business Simulation and Experiential Learning, volume 40, 2013


http://www.scirra.com/construct2
http://impactjs.com/
http://www.isogenicengine.com/
http://www.yoyogames.com/gamemaker/studio
http://www.yoyogames.com/gamemaker/studio
http://unity3d.com/
http://cloud.exitgames.com/Unity

	Table of Contents
	Volume 40, 2013
	Leo Investor
	SERIOUS PLAY: ON-LINE PEPULATOR
	SERIOUS PLAY:ON-LINE GAME "MANAGE-ART"
	The Game Within the Simulation Game the Research Method Concept and Project With Game Design Implementation
	Managing Human Resources Simulation 
	Rising Stars: A Study of Creativity as Experiental Learning in County Government
	Why do Gen Y Students Study Abroad? The Relationship Between Individual Growth and the Intent to Study Abroad
	Our Favorite Assignment:  The In-Basket Activity
	Mirror-Mirror: How Can We Better Understand Our Consumption Behavior?  Reflective Thinking, Writing and Imagery as Tools to Better Understand Abstract Marketing Concepts
	Increasing Intuitive Decision Making Speed and Accuracy by Further Understanding Intuitive Decision Making Using Emotional Means
	Group Exams: Are they Relevant and Reliable as a learning Tool?
	Integrative Learning: Exploring Opportunities in Business Simulations
	Simulated Tabletop Exercise for Risk Management - Anti Bio-Terrorism Multi Scenario Simulated Tabletop Exercise
	Simulated Tabletop Exercise for Electric Power Saving Management in a Small Organization
	Merging the Case Method and Simulation in Management Education: Is it Possible?
	Experiential Learning in Accelerated Human Resource Management Courses
	Digital Game Building as Assessment: A Study of Secondary Students' Experience
	Using an Investment Fund Simulation Integrated with a Business Game
	Creating Simulation Conditions Based On Real World Data
	Simulation Games in Training New Management Methods
	A Summary Overview of Cultural Differences in Higher Education
	Innovations And Future Directions In Education: Case Review For Best Online Teaching Practices
	An Implicit Measure of Forecasting Accuracy
	Immediate Feedback and Assessment Technique (IF-AT) testing forms: An overview of the tool and uses
	Teaching Secondary Mathematics: Pre-service Teachers' Digital Game Design, Pedagogy and 21st Century Skills
	Follow The Leader II
	Business Simulations: From Punch Cards to Web-Based
	University Engagement: Good Neighbors Budget Allocation Exercise
	Customizing Business Simulations: An Exploration and a Hierarchy
	A Review of the Simulation Research in the Academy of Management Journal: Suggestions for Strengthening the Research Conducted by ABSEL Members 
	ABSEL Reflections: 40 Years Of Excellence, Now Going Forward
	How Many Options do Multiple-Choice Questions Really Have?
	The Management/Accounting Simulation Now 100% Web-based Design, Server Side Programming, and Implementation
	A Large-Scale Game Test of Early-Determined Game Finishes
	Large-Scale Business Games for Assurance of Learning Purposes
	The Gamification Of Education
	OB Simulation: A Hands-On Demonstration
	Converting Simulations for the Online Environment:  The New Ginseng Game
	Repositioning Brands with the Web-Based Product Positioning Map Graphics Package
	Implications of Regulatory Focus Theory for Simulation and Experiential Learning
	Riskware: A Game for Teaching Software Project Risk Management
	Teamwork for Decision-Making Through Games: The Case of On-Line "Manage-Art"
	Virtual Pepulator, a Model for Teaching Negotiation 
	Small-Scale Business Games for Assurance of Learning Purposes
	Incorporating Intellectual Property Issues into a Business Simulation©
	Nationalization and Privatization in a Computer-Assisted Business Game
	An Investigation of the Relationship of Plan Quality, Forecast Accuracy and Earnings Performance Under Equal and Unequal Starting Positions in Marketing Positions in Marketing Simulations
	Measuring the Performance Ranking Curve in Marketing Simulation Games
	The Effectiveness of SDM Method in Business Simulation Game
	40 years of Brazilian S&G - Analysis and Perspectives
	Accounting For Externalities: Harnessing The "Face-In-The-Mirror" Phenomenon
	The Role Of Simulations In Organizational Learning: Building Individual Absorptive Capacity
	Assessing Project Management as an Academic Learning Outcome (ALO)
	At the Inflection Point: Designing Army Assessments
	"Economics in Practice" A Simulation Game for High School Students Teaching the Basics of Economics and Entrepreneurship
	Fueling the Force: Exploring Leader Priorities
	Implementing Mental Models: Extending Insight and Whole Person Learning
	Using Business Simulations To Introduce Business Concepts


