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ENERGY AND ENVIRONMENTAL QUALITY
GAMES AND SIMULATIONS
An Evaluation

by Charles A. Bottinelli

INTRODUCTION

Earth Day, 1970, has been recognized gererally as the
dawning of our society’s awareness of man’s rmpact on the
{rugile Iife-support systems of Spaceship Earth Yet, aside from
the avalanche of rhetoric since then, 1t uppears that we have
progressed bul a short distance from awareness of the prob-
lems to a concerted action directed ar thew solutions. Environ-
mentalists, responsible for sounding the first alarin, have been
involved in countless high-specd, head-on collisions with the
proponents of growth, generaring much heat (low quality) yet
little light and an enormous credibility gap for the public at
large.

During past crises, soviety has turned towar¢ educators for
help in changing atttudes, in preparing students for new roles
m the work force, and in adapiing to new ethics and behaviors
conststent with changing societal goals, needs, and policies,
The latest summons for help is the energy/environmental di-
iemma, seen by many to be a precursor of a series of worsening
crises, impacting all sectors and aspects of society for the next
several decades. But school districts themselves have fallen
victim to mexorably increasing energy cosis, having paid out
52 billirn more for their energy in 1977 than they did in
£973.

It Tias become wicreasingly cvident in the past several years
that energy and environment must become ceitral thames in
all dusciptines and at all grade levels—{rom science to home
economics and from kindergarten through adul"-hoad. So, you
might ask, “Is there an effective way of teaching concepts,
analyzing attitudes and viewpoints, and promoting individual
values related to 2 positive energyfenvironment ethic?”

I you huve had experiences with environme 1tal simulations
and games, you probably already know that this instructional
stratery holds considerable promise and may be most appro-
priate for teachirg the complex, interdependent, and cross-
disciplinary facets of encrgy fenvironmental edncation. Yet the
explosion 1 environmental energy literature and rhetoric 15
parallcled by an incredible increase in educational smulations
dealing with this lopic, With so many simalations and games
from which to choose, how can you find the ones most
suitable for your students’ needs? Which ones are really out-
standing, and which of those best meet your objectives? This

leuds U5 10 the purpese of this essay.

Purpose

In this essay we will compare, contrast, evaluate, and rats
eight of the best environmental quality/energy simulation
games according to several enteria, mncluding the most impor-
tant: observation of actual play under conditions prescribed
by the game developers We will examne closely the realism of
the simulation or game, that is, is the game situation uan
acceptable model of its real-ife counterpart? We will look at
cost factors, the issues considered, playing time, age level, and
the rest of the evaiuative gamut in an effort to aid you in your
decisions.

Definition

Environmental simulation games, in general, are instruc-
tional strategies that purportedly model a system or systems
related to population, resources (including food and energy ).
and environmenial quality for learning or training purposes
Subsets of environmental simulation games, the environmental
quality and energy games, emphasize the enviranmenial im-
pacts of collective human activities on the ecosphere and
attermpt to make players familiar with the many issues, atti-
tudes, and facts involved in solving problems related to air and
water pollution, energy production, and demand and resaurce
depletion.

Table 1 alphabetically lists and briefly describes the eight
environmental quality and energy simulation games selected
for analysis in this essay,

Uses

If you are an educator, are affiliated with a community ar
governmental agency, or work with a grass-roots environ-
mentalflegislative organization, you will find these simulation
games appropriate for the following applications:

{a) As a reaching/learning strategy in which participants
learn about real-life environmental issues by reacting to
a model, making related decisions, and checking the
outcomes and impacts of those decisions;

as a communicarions/interacrion sensitizing tool that
effectively brings participants with different back-
grounds or perspectives on the issues together to share
other points of view and to empathize with others,

thus paving a puth toward future cooperaﬁon.

(h}




Salaction Criteria

The eghl games we have chosen repiesent the gamut of
genetal concepts inherent in the environmental quality and
energy conlroversies, They are commercially avalable and
have been so for 2 number of years; thus, they have all been
played and evaluated {at least by the developers)a number of
tmes. With one exception, they are priced ar less than $30.00.
Finally, they appear to [lacilitate the kinds of interactions
necessary to a basic understanding of the central issues with
audiences ranging from secondary classes to adults, with little
modification Although there are many fine environmental
simulations designed for use with a computer, we felt that,
because many groups have no easy computer access, we would
omt these simulations from this discussion.

PRELIMINARY CONSIDERATIONS

Basic Factors

In choosing a swtable simulation or game for your class or
group, you should consider three basic factors: age/grade level,
group size, and the amount of time you are willing to devote
to ihe activity., Additionally, you need to know the basic
format; that is, is it a “board™ game, which restricts the
number of participants who may gather around a single play-
ing area and necessitates the use of multiple copies for a group,
or is it a “class” game in which an entire group uses one copy?

Table 2 summarizes these factors for each of the eight
simulations. Although each simulation or game is flexible
within limuts for each of the factors, use Table 2 as a hasic
guide. (Our analyses may vary slightly from individual instruc-
non manuals or from synopses found elsewhere in the Guide.)

Complexity

We have ranked the simulations and games according to
complexity in Table 3. Generally, reading level determines
complexity; games with little or no reading are best swited for
the junjor highfmiddle school grade levels, while games con-
centrating heavily on reading comprehension are best for
senior high, vellege, and adult groups, Your group’s mathe-
matical abihty (computational, chart and graph interpretation)
may, simultaneously, limit a game’s suitability. Additionally,
games that are loosely structured and open-ended or that

TASBLE 2 Preliminary Considerations

TABLE 1 The Eight Energy/Environment Quality

Simulation Gamas

Simulaticn Game

Summary Description

Dead River

Energy-Envirormment Game

Energy-X

Gomston

No Darm Aeticn

Polfution

Pollution Gamre

Pollution-Negotiating
A Clean Enviranment

Players as private and pubtic officials,
selacted @5 members of a regicnal
water council, prapose water quality
standards for the restoration of an
interstate waterway based on their
own needs and economics,

Players as members of the "“Gover-
nor's Coramissien on Energy and
the Environment” represent canser-
vationists, the wutilities, and lay
sectars of a region, and assess the
needs for additional power facidities

Players as “'special advisers to the
President’ represent various regions
of the country n an attempt to
allocate, according to region needs,
a finite quantity of the hypothetical
energy source, Energy X, found in a
large metearite.

Flayers as representatives of local and
state agencies attempt to clean up a
nypothetical city plagued by severe
poilutivon prablems

Players as representatives of county
and state agencies deal with the
problems and issues relared 10 flood
contral of a lacal siver,

Ptayers as factory owners and mem-
bers of community councils attempt
o maximize profits while minimizing
air, water, and noise pollution in a
farm-town region,

Players as influentizl citizens make
decisions and initiate actions related
™ minimizing air and water pollution
while maximizing profits.

Players representing business, gavern-
ment, citizans, and canservation
interests negotiate to obtain a quality
environment while still satisfying
persanal and/or corporate goals.

Simulation Game Farmat* Grade Levet Playing Tima2 {hrs} Number of Players Number of Subgroups
Dead River C 10-12, college, adult 4.5 10-30 5-6
Energy-Environment Game [ 10-12, college, adult 5-7 20-40 4
Energy-X c 9-12, college, adult 45 20-40 g
Jemston c B-12, college, aduit 5-6 10-40 10-13
No Dam Action C 10-12, college, adult 78 12-30+ 12
Follution B 79 -1 12-16/Board i
Palliarion Gare B FE-] 3417 <+ Board e
Follution-Negotiating

A Clean Environment C 7-12, college, aduit i-3 4-32 4

. :B = Board Game, C = Class Game

The number of subgroups will vary in the casa of board games, depending upon tha availabitity of extra copies of the game. For class games,
these numbers of ranges indicate the number of subgoups into which the players are divided,



model complicuted processes are most appropriate for more
mature aadiences. Table 3 takes these factors into account,
showing ascending order of complexity within the given cate-
goLIEs.

TABLE 3 Complaxity

Simpte Maderate Complex
Pollution Game Gamstan Energy-Enviranment
Poliution Energy-X Game

Dearf River MNo Dam Action
Pollution-Negotiating

A Clean

Environment

*Titles histed in descending order of camplexity within columns.

ISSUES

Perhaps there we particular wsues you would ke youw
group to confront, or perhaps you want a simulation game
that will allow your students to react to a number of environ
mental issties sumultaneousty. Table 4 15 a breakdown of all the
issues ma1y environmental educators consider essential for a
general exposure to the environmental quality and eneigy
controversies. Please note that there is considerable overlap
and ihat issues may be treated more or less significantly by
different simulation games.

You ray use Table 4 1n two ways, depending on yow
ohjectives

(1) Do you wish to use a simulation pame thal offers

TABLE A lssues
Energy-
Environment Pollution
Is53ues Dead River Gurne Energy-X Gomsten No Dam Actinn Pollution Game  Polluton—NCE  Touls
Environmental Quality EQ
aesthetics X X X x X x B
alr quality X X x X X )
fload cuntro! X X 2
land erosion X X 2
land use X X X 3
noise K 1
policy x X X X 4
population impact X X X X 4
preseivanon X i
timbering X i
transpartation x X X 3
solid waste X X X 3
urban environmeant X X 5
sutrophtcation X X 2
chemical poliution X X X X X X 4]
thermal pollution X X X X X X 6
managemant X x X X 4q
regréation X X X 3
Energy g
glternative sources X X 2
fossit fuel plants X X 2
nuclaur energy X X X 3
molicy X % 2
plant sitings X 1
resourcas/depigtion X X X 3
radidactive waste I
cansurmp dan
patierns ¥ 1
supply fdemand X X 2
growth projections X 1
electrical
consumption X X 2
Related Economics ECON
costi/benefit X X X X x X 8
ecanomiecs of scale X b4 X b4 4
supply fdrmand X X 2
akaterment taxation X X X X X g
trade-offs X X X X X X X 7
erployment X 1
TOTAL MUMEER OF
ISSUES CONSIDERED 11 12 13 15 13 7 12 16 35
PERCENTAGE Al 54 37 45 37 20 34 48 100




exposure to a large numbet of environmental quality
and energy issues?

Il so, read down the simulation game columns. Note, for
insrance, that the Energy-Fnvironment Game includes cover-
age ol vver 50 percent of the issues listed; in contrast, Poilu-
tion incorpurates only 20 percent of the issues.

(2} Do you wish to locate simulation games that address a
specific issue of interest to you and your students?

If so, read across the issue rows. For example, if your target
issue is “aesthetics,” you will have little difficulty in finding
appropriate simulations that address this issue, since six of the
eight incorporated “aesthetics.” However, should your target
be “radinactive waste,” you will note that none of the eight
focuses on this topic. Omission of this issue in energy simula-
tion games is inexcusable given its potential impact in the
social and environmenial realms, and it should be addressed by
simulation developers.

In view of the numbers of environmental quality and
energy issues covered, we consider the Frergy—Environment
Game, Gomsten, and Pallurion—Negotiating a Clean Environ-
menr to offer very good coverage of representative issues in
environmentalfenergy education.

TABLES Dapth of Content”

Low Maderate High
Poilution-Megatiating Dead River No Dam Action
A Clean Gomston Energy-X
Enviroament Energy-Environment
Patfution Game Game
Paltution

*A simulation or game with low depth of content includes from one to
three pages of content-related information in the instruction guides
for teachers andfor students; moderate, four to six pages; high, more
than six pages {including bibliggraphies and audiovisual materiais).
Titles are listed in descending order of dapth within columns.

CONTENT
Cognitive Base

One of the primary concerns of every educator who uses
simulation games is the depth of content the activity provides,
You must decide whether vou wish to stress information,
Process, the affective realm, or a reasonable balance. Are yon
interested in a simulation or game with a heavy emphasis on
environmental “facts” or one that will provide a cursory

introduction to the issues? Table 5 can give you some useful
guidelines,

Affective Base

Research indicates that the affective realm may be the forte
of simulation games. Perhaps you want your students to be
tXposed to different attitudes, viewpoints, and values refated
1o energy and environmental quality. To help them understand
the range of attitudes that surrounds any given environmental

issue, you might want to choose a simulation whose model
includes a diversity of conflicting points of view and values:
for example, business/industry versus environmentalism versus
citizen views, or wildlife manager versus the polluter.

Perhaps the most significant value, among several that oceur
repeatedly in most of the eight simulations, relates to the free
enterprise system and how its success and future are depen-
dent on compromises (tradeoffs) among environmentalists,
industry representatives, business managers, and law makers.
Most of the simulations present this value implicitly in the
game process; 2 few (for example, Knergy-Environment Garne,
No Dam Acticn, and Gomston) treat it explicitly by explain-
ing its significance on several role profile cards and by urging
players to adopt the value in their roles. Either way, studenis
begin to recognize the value of the free enterprise system in
our society and its interdependence with environmental qual-
ity and econornics.

The Energy-Environment Game, in our apinion, does the
best job of introducing values, viewpoints, and attitudes re-
lated to the energy/environment crisis, accomplishing this task,
in part, through filmstrip/tape cassette interviews with six
people who view the environmental quality/energy dilemma
from quite different perspeciives.

Other, more traditional, values that appear to a greater or
lesser extent in this collection of simulation games include
those inherent in the philosophies of “bigger is better,”
“growth is goud,” “maximum good for the greatest number,”
and “preserve the environment at all costs.” Of cousse, these
are real values held in society, and the conflicts arising from
them emerge in naturai, uncontrived ways in most of these
simulations.

Once the values were dissected into their elements during
the normal course of play, we found that students often were
able to rebuilc a more positive environmental ethic from them.
This ethic usually emerged in the debriefing sessions, and
several compornents of it were easy to discern:

(1} Excep: for a continuous supply of sunshine, “Space-
ship Earth” must complete its journey using the “sup-
plies” placed on board when it was “launched.”

Human beings cannot perform one action without

some consequence(s) of that action occurring some-
where else in the ecosphere.

(2)

(3} Mankind is a part of many overlapping ecosystems, is
subjec: to their governing principles, and should not be

considared separately from them.
Everything must go somewhere, and nothing is “free.”

Uncontrolled growth on a planet of finite resources
cannoi be long sustained; therefore, more controls can
be exsected to be imposed on our free enterprise
system.,

(4)
(5

We consider the promotion of this kind of environmental
ethic to be one of the fundamental criteria for success in
environmenla: quality/energy simulations. Table 6 rates each
game according to the estimated percentage of game time
spent on clarification of these values and on the development
of this kind of ethic.



TABLE G Parcantage of Time Allocated to Affective

Considerations
Low Adequaie Moderate High
{Q-10%]) {11-25%) (26-76%) {over 75%)
Palflution Energy-X Dead River Energy-Environment

Paltution Pollution-Negatiating Garne
Game A Clean No Dam Actian
Eavironment
Gomston

ROLE-PLAYING

Here are additional questions you need to resalve hefore
choosing the right simulation game for your needs. If the
simulation game you are considering includes provisions for
participants to assume roles, what kinds of roles are included?
Dods each participant respresent another individual, a group of
individuals, or is his or her participation purely functional
{that is, is the pariicipant given a separate assignment with
special rules)? How structured are the roles? How open-ended
are they?

Consider these examples:

(1) Individual Role: Regional Director, Universe Club
(Energy-Environment Game)

“You are a sociology professor at the State Universily, but
a major portion of your time is devoted to being Regional
Director of the Universe Club. You feel your duty is to lead
the club on *‘battles™ against major contributors to environ-
mental damage, particularly the public utility companies. The
pollution they generate from fossil-fueled plants is clearly a
legitimare target for your atiack. Of course, you are quite
violently opposed to nuclear plants as well.”

(2} Group Role: Steel and Chemicals (Gomsion)

“Congratulations! You are the representatives of the steel
and chemical firms in the Gomston area. As you know your
firms are causing much of the air and water pollution in and
around Gomston, Even though you must resolve your own
pollution problems by installing new equipment and tech-
nigues, it might be wise for you to draw attention away from
yourselves by attacking the other groups for doing very little
about their pollution.”

(3) Functional Role: (No Dam Action)

“In No Dam Action, there is a variety of groups, from
formal decision-making groups to largely policy-oriented
groups. While each group has its own frame of reference and
purpose, these junctions dominate:

— create study groups or task forces
— issue news releases

— conduct elections or replace resigned officials
— organize petitions
keeping track of scoring data.”

Table 7 indicates the kinds of roles in each of the simula-
tion games.

TABLE 7 Kinds of Roles

individual
Group, Group,
" Individual Group Functional Functional
Pollution Pailtution- Gomston No Dam Acticn
Game** Negatiating
Erergy- A Clean
Environment Environment
Game Energy-X
Pollution** Dead River

*No Dam Action inciudes individual, group, and functional roles with
considerable overlap. 7
**students play the roles of influential citizens, but the game includes
no role deseriptions. However, participants may write their own, if so
desired,

The large diversity of roles the eight simulations represent is
indicated in Table 8 by role title,

TABLE 8 Rola Diversity

Simulation Game Titles of Roles Included

Dead Fiver Taxpayers Association

State Eco-Action Agency

Federal Environmental Policy Agency
Regional industry

Valley Recreatianal Development

Association

Energy-Enviranment Game Gaverner’s Cammission on Energy &
Environment

Electric power company officials

Lay citizens

Conservation & Environmental Agency
reprasentatives

Commerce, industry, and professional
respresentatives

Energy-X Project control officials
Representatives of eight U.S.
geographic areas
Gamston Mayor

City officials

Coal, petroleum industry
reprasentatives

Transportation agancy

Stesl, chemical representatives

Utilities’ representatives

Antipollution group

Agriculture, lumber interests

Forestry, wildlife officials

Chamber of Commaerce

Mews media

Local geagrapher

State government officials

No Darn Action Representatives from the fellowing
interests:

utilities

mining

paper & chemicals

Army Corps of Engingers

health office

lanw
university
engineering
journalism
religion



Table 8 Role Diversity {Cont)

TABLE 8@ Role Sturucture/Flaxibility

Simulation Game Tities of Roles Included

labor

sanitation
banking

resl estate
faresury

Iocal businesses
accounting
farming

Prffution Community representatives

Factory owners
Poilution Game Influential citizens

Pollution-Negotiating
A Clean Envicanmernt

Business represeniatives
Governmental agencias
Crirzens

Cronservarinon groups

Moderate
Structure
and Flexabibiny

High Structure
Low Flexibitity

Low Structure
Hiyh Flexibility

Polfution Energy-X Energy-Enviranment
Pollution Garne Gomston Game
Poliution-Negotiating Desd River No Dam Action

A Clean

Environmment

Role Structure/Flexibility

Dependme on vour purposes and your students’ maturity
levels, vou may wish tu choose a simulation with motre or less
rofe structure. For example, if you want yvour students to
develop a close empathy with persons represented by the role
proliles, you will need to choose simulation with highly strue-
tured role profiles. On the other hand, if you want a high
degree uf flexibility and open<udedness, you will want to
select simulution with less structured, less-developed role pro-
fies. You might also have your students design their own role
profile cards for the less structured simulations or to augment
the diversity of roles in those that are more structured.

Table 9 widicates the degree of structure and role flexibility
inherent m the role descriptions of each simulation game.

Role Interest Levels

A criticism we found recurring quite frequently is refated to
those sumulations listed in the first column of Table 9 Many
students in the age groups recommended by the developers do
not have sufficient background to play an unstructured role
adequately. We found that unless the game facilitator supplied
additional rale information to the participants, play proceeded
i a rather chaotic, disorganized manner. Qur experience indi-
cates that younger players, especially, appreciate a high degree
of structure, becavse most have little or no preconceived
notion of the responsibilities, viewpoints, attitudes, and values
espoused by a prototypical role profile.

Additionally, since the effectiveness of most role-play stmu-
lations is greatly enhanced if players can assume roles that are
divorced from their own identibies, we (ound that allowing
players to wear tags with names they made up provided an
enthusizsm that helped carry the game process over rough
sputs. Most of the games do not provide name tags, although
some o provide name platee that carry the title of the group
or agency represented. Even for those simulations with a high
degree of iole structure, we would advise the facilitator to
allow players to “refine™ their roles by providing details (for
instance, hypothetical names, marital status, number of chil-

*Titles Listed in descending order within columns.

dren, aspiritions, and so on} that do not appear on the profile
cards.

Unfortunately, even though a simulation may provide role
structure zdequate for your needs, there is no guarantee that
students will find the roles intercsting, And if the roles are
boring and unexciting, players cannot be expected to portray
them wath enthusiasm. This will detract from your instruc-
tional objectives and ultimately doom a simulativn game to
failure.

Our observations of and interactions with players involved
with the zight encrey and environmental quality simulations
indicate ths following:

{1} Players new to the simulation technigue appear to
generate more interest and cnthusiasm (and, by infer-
ence, more direct lzarning) with simulations exhibiting
a moderate to high degree of role structure.

(2) Older, more experienced students seem to appreciate

more latitude in the structure of the roles they assume.

Accordingly, Table 10 presents the interest factor inherent
in the roles associated with each of the simulations. (Our test
groups may not be representative of other student groups, so
you should use our judgments only as rough guidelings.)

TABLE 10 Interest Levels of Roles”

Low High
(Least Above {Most
Enjoyable) Average Average Enjoyabie)
Poilution  Poffution- Dead River Energy-Environment
Paslution Negatiation Gomston Game
Garne A Crean Energy-X No Dam Action

Environment

*
Titles fisted v descending order within columns.

RULES

Clarity, Organization, and Comprehensiveness

Onc of the most important of your considerations deals
with the zame manual. How orgenized, how vomplete, and
how clear is the presentation of the procedures you must
follow? In most cases the rules are outlined in the facilitator’s
manual. In a few simulations, however, you may find proce-
dures and instructions histed on the playere’ role profiles, on
the backs of name plates, or in special *Players’ Manual,”
Althouph it is not necessary (or possible} for manuals to cover
every situation with a specific rule, instructors vsually want
comprehensive treatment so they can make spur of the mom-



TABLE 11 Manual Ratings, Procedures, and Preparation Time

Querall rating of manual for clarity,

Number of pages

organizetinn, completeness. Total number devated 10
Simulation Games of pages in manual appear in parentheses, procedures Preparation Time {Hrs}
Adegquate Good Qutstanding
Dead River* X (200 3 23
Energy-Environment * X (28} 18 3-4
Energy-X X (& 4 1%-2
Gaomstorn X {24} 5 2-2%
Mo Dam Action X (18) 4 3-4
Poilution X {31 2 3/44
Pollution Game X {2} 1 Vo34
Pallution-NCE X (18) 12 1-1%

*Players’ or team manuais provided.

ent rufings within the game’s context during play. You need to
keep in mind, however, that the more complex simulations
necessitate more procedural guidelines which, in tumm, may
increase preparation time significantly. (Preparation time is the
total time it tukes the instructor and players to become famil-
iar with the simulation model, procedures, and arrangements.)

Most of the simulations we evaluate here have instruction
manuals that are adequate to give the facilitator a mental
impression ol the model and procedures on a cursory first
reading. However, we became frustrated and impatient with
the manuals for No Dam Action and Dead River because their
formats interspersed procedure with background content in-
formation, making each more difficult to urdersiand quickly.

Table 11 shows our ratings of the instruction manuals, the
number of pages the manual devotes to procedure, and the
approximate preparation times involved from the time the
activity is removed from the shelf to the first operational move
by plavers.

ACTIVITIES, SKILLS, AND INTERACTIONS

Are a simulation’s activities, skills, and interactions consis-
tent with your instructional objeciives? Peshaps you are inter-
ested in having players participate in certain activities, rein-
force or hone specific skills as they interact individually or in
groups.

Table 12 lists patterns of generalized activities that occur in
the sequence indicated (some are repetitive for a varying
number of rounds) for each of the eight simulation games.

Table i3 indicates the kinds and dsgrees of specific skills
and activities thar participants practice in each of the simula-
tions, This chart is organized using Bloom’ Taxonomy as the
vertical seale and the eight simulations as the horizontal. You
should find this chart very useful in that the levels of skills
displayed are hierarchical in ascending order, and each higher
level necessarily incorporates those below it. The simplest skilt,
knowladge, involves information collection and processing:
eyaluation is the most complex.

Now 1hat you are aware of the kinds of skills and activities
represented in our eight simulation ganmies, vou will be inter-
ested in knowing fo what extent they are practiced. Table 14

TABLE 12 Activity Sequances

Simulation Game

Activity Sequence

Dead River

Energy-Environment Game

Energy-X

Gomston

No Dam Action

Pallution

Poflution Game

Poliution-Negotiating
A Clean Environment
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Consensus on objectives
Determining share of costs
Analyzing cost/benefits
Presenting alternatives
Preparing a tearm propasal
Voting

Problem analysis by special interest
groups

Public hearing #1

Task force meetings

Public hearing #2

Special interest group meeting

Fact finding and planning

. Proposalsfpresentations
. Project control decision making
. Appeals

. Analysis and study of pollution

Sources

. Team meetings
. Town meetings
. Pecision making

. “Quest™ activities

Intrateam analysis of background
statements

. Interteam analysis of resource

reports

. Establishing priorities
. Decision making

. Developing poliution abatement

pragrams

. Analyzing results

Repeat cycle

Determining ownership of properties
. Adjusting water/air pollution indices
. Adjusting taxation fees for

properties

. Electians
. Repeatcycle

. Intergroup negotiations

Vorting

. Analyzing consequences
. Repeatcycle




TAEBLE 13 Specific Skills/ Activitios Represented (Ascending Qrder}

Enargy-
Environment No Dam Pollution
Skilts/Activities Dead River Game Energy-X¥ Gomston  Action  Paollution Game Poflution-NCE
self-performance 5 §
peer-perfarmance m
proposals $ vg [ Vs v Vs
6. Evaluation (exclusive of debriefing}
planning strategiss H Vs H V5 5
planning goals Vs H vs
writing/revising 5 5 s
farmulating models m vs
making decisians 5 v Vs vs Vs 5 Vs
5. Synthesis
individual problem salving
group problem salving 5 Vs Vg Vs Vs m [
reviewing proposals 5 vg Vs Vs Vs Vs
4. Analysis
voting on proposals s Vs 5 ' vs§ vs
proselytizing s Vs v§ V5 vs V5
neqotiating 5 Vs vs Vs v§ 5 vs
chaltenging s 'H Vs Vs [ s
role playing H Vs 5 [ us Vs
hypothesizing s v$ i
predicting s 5 5 5
inferring 5 5 Vs 5 5 5
3. Application
large group discussion 5 v v§ Vg Vs 5
small group discussion 5 Vs vs vs Vs m Vs
writing 5
public speaking . m 5 5 5 g Vs
explaining Ve vs m
interpreting data s Vs V5 3 Vs
2. Comprehension
interviawing I m m < 5
reading/researching 5 s V5 5 Vs m
recording deta Vs 5
obserying 5 ) 5 5 m
coltecting infarmation 5 vs v Vs VS 5
1. Knowledge
Key: m—minor
s—significant
vs—very significant TABLE 14 Scope and Extent of Practice Skills/Activities
R , . . . R Number of skills/activities practiced
gives our rating according to the variety of skills and activities P
used and the extent to which participants practice them. Extent
. . . . . Practiced Few Some Many
if one of your goals is to provide a social environment in - — .
which pariicipants develop communication skills through H9P Pollution-Negotiating  Ensrgy-Environment
K find Table 15 helpful. It lists the kinds A Clean Energy-X
group.wo_r * you_ may tin . e.p ul- o S Environment. Gomston
aof social interactions ¢ach of the simulations exhibits. No Dam Action
oderate  Poliution Dead River
RESOURCES AND SCORING M :
Low Poliution Game

Additional concerns you will have in choosing an appropri.
ate simulation relate to resources and scaring. For example,
must the players keep track of money, chips, tokens, points,
or some index throughout the simulation? Or, as in many
einvironmental quality fenergy simulations, are there no identi-
fiable resources? What determines scoring? Do some playerss
gain resources at the expense of others? is the scoring proce-
dure easily followed, or is it very involved? Table 16 sum-
marizes resources and scoring for each of the eight simulations.

TABLE 15 Kinds of Intaraction

Smali Groups

Small & Large Groups

Paollution

Pollution Game

Energy-Environment Game

Gomston

Mo Dam Action

Dead River
Pollution-NCE

Erorgy-X




TABLE 16 Rasources and Scormg

Sirulatian Game

Resources

Scaring

Dead River

Energy-Envirornment Game

Energy-X

Gormston

Ne ODarm Action

No dentifiable resources except influence differences
among members of the Regianal Couneal

Mo idenufiable 1esources execept influence differences
on role profi’e cards

No identifiabie resources except influence differences
among Region Representatuves and Project Contiof
officials

No identifiable resources except influence differances
among mayor, governmental officials and business/
agency representatives

Inflyence points on role prafiles are assigned to each
participant and are uncqually distributed

PFoints allotted to teams according ta varinusg
criterta on a T'eam Performance Score Sheet

No explicn scaring procedure; Governor's
Comrrission votes an prnposals

No explicit scoring procedure; Project
votes on propasals

Na explicit scoring pracedure; win 1f preblems
are solved

Two scormg methods suggestad,
1. Ranngs of involvement af groups/incdiwvduals

Pollution
start
Poliutian Game
distributed at start

Pollutiorn-NCE Unequal distribution of irflugnce

Money and pallution tokens, equaily distributec at

Maney, election cards, and properties, equally

by peer groups
2, Accaunting of "risked” inflyence paints

Accarding 1o amount of maney earned,
poliution indicatars, and poliuuon tekens

According to ameunt of money accumulated
and poliuninon lavelg

Acceording to alection results and associated
Quality of Life and Parsanal/Corporate Goal
Sausfaction scores

Kinds of Scoring Procedures

Table 17 indicates the kinds of scoring procedures the eight
simulutions use. Please bear in mind that in many znergy/en-
vironmental quality simulations, 1t is unnecessary to have a
scoring procedure. Usually, a class, group, team, or individual
“scores” by proposing solutions to energy/environmental
problems, by cooperating or competing with other groups or
mdrviduals, and, finally, by winning a vote of confidence for
the solution proposed. Intrinsic student/group feedback is still
provided at each step, and the effectiveness of individual or
group performance becomes evident when proposals are either
accepted or rejected. In many cases the entire class may “win”
or “lose” according to the “quality of life” resulting from
their interactions,

TARLE 17 Scaring Procedures

Na explicit
scaring;

playars vote Individual Group Class
on propasals Scoring Scaring Scoring
Energy- No Dam Action®  Dead River Gomston*
Enviranment FPallution No Dam Action* Pollution-
Game Foaflution Pallution-NCE™> NCE*
Energy-X Garme
Gomston ®

*Two kinds of scaring procedures overlap as indicated,

Evaluation of Scoring Procedures

We found that players had considerable difficuliy learning
the scoting procedures in Polution—Negotiating a Clean En-
vironment, as evidenced by an excess of questions during play.
This is easily understood, because the procedures involve more
computation than a simple accounting of money or tokens. We

would suggest either ailotting more time to explain scoring for
these simulations streamlining the scoring procedures accord-
ing to your students” abihties.

In general, we observed that complicated and drawn.out
scoring procedures tended to detract from the smooth flow of
simulation sequences and that simulations with no explicit
scoring arocedures appeared to function more effectively,

MODEL VALIDITY

For each simulation you consider, you should ask yourself:
“How closely does the simulation model approximate reality;
that is, how valid (realistic) is this model?” By definition,
educational ssmulations are simplified representations of real-
ity. How much simphfication are you willing to accept in
exchange for case of facilitation? Is what has been left out
crucial 10 your instructional objectives? To what extent does a
simulation’s reliance on the random or chance factor distort
the simulated process?

Table 18 gives our ratings of model validity based on
discussion of the experience with our test instructors.

We are critical of the validities of Pollution and The Pollu-
tion Game, because of their excessive dependence on chance,
althouga the latter compensates somewhat with “council

TABLE 18 Model Validity {Raeahism)*

Low Adenuate

Dead River

tHigh

Pollution
Poflution Game

Energy-Environment Gama
Energy-X

Gomston

No Dam Action
Polivtion-NCE

» N . . N
Titles tisted in descending order within columns



meetings™ and “elections > In general, the most realistic and
valid simulations are those that involve the interactions of
diverse social and community groups n a problem-solving
approach. In fact, the five listed in the “High™ column of
Table 18 were so reabstic that we observed most players
exhibiting high levels of frustration—frustration often observed
in real-life situations.

For example, in the Energy-Environment Game, the Chair-
man of the Governor's Commission on Epergy and the En-
vironment reportedly walked out of the “chambers™ because
“there was no way we could satisfy everyone.” In Gomston,
where special interest groups are pitted sharply agamnst en-
vironmental interests, the student playing the role of Gom-
ston’s mayor remarked, “We should wipe this mess off the
map and start over somewhere else!” Many agreed,

DEBRIEFING

At the conclusion of the simulation sequence, it is impor-
tant to provide an opportunity for players to discuss their
feelings about the roles they played, the interactions within
and among groups and between individuals. and the relevance,
ealismo, and outcomes of the activity, This postsimulation
discussion, often termed debriefing, should not be overlooked
by the facilitator 1t is an extremely important part of any
stmulation and 1s vital for closure.

Many simulation games provide a list of suggestions, guide-
lines, and/or questions that can help you adequately debrief
the players. Some do not prowide guidelines or questions, but
may suggest the importance of debriefing, lcaving it up to you
to work out the details. A few ignore debiiefing altogether.
Gbviously, in this case, you should take a few minutes of
preparation time to draft a list of questions for debrizfing.

Table 19 indicates our ratings of the eight simulations based
on whether (and to what extent) they include provisions for
debriefing

TABLE 19 Prowvisions for Debriefing*

Totally Inadequate Adequate Thorough
Inadequare (1.2 {several {1 or mare
(MNa guidelines) paragraphs} paragraphs} pagas)
Cead River Energy-X Na Dam Actionn  Energy-
Pollution Game Gamston™* Enwvironimsant
Pallution-NCE Pallution Game

*, - v
i"i'.tles n dascending arder within calumns
* - 1 -
Provides several instruments for evaluation.

FLEXIBILITY

A high degree of flexibility m a sumulation can be an
important added attribute, because it will allow you a degree
of ease in modifying format, procedures, roles, issues, rules,
resources, and group size according to your objectives, needs,
and intercsts. For example, a board game such as The Pollu-
th 1 (rame is inflexible with respect to group size and roles
because only from four to six players may physically gather
around it. On the other hand, The Erergy-Environment Game

is so flexible that one could relatively easily provide for up to
64 partipants because it includes an extra set of role profiles
{two players using a pair of identical profiles). If an tnstructor
preferred 64 separate 1oles, it would not be difficult to have
students write another set.

In fact, those simulations that deal with group problem
solving of local issues (for example, Gomston and No Dam
Aectiony are the most flexible on nearly all counts. It is impor-
tant to remember an earlier caveat, however: Less structure
{moare Nexability) requires greater maturity in participants,

Table 20 sanks each of the simulations for overall flexi-
bility,

TABLE 20 Floxibility®

Some
modilications Highly
Inflexibte possible Fiexible Flexible
Potiution Game Poliution Dead River Energy-
Energy-X Enviranment
Pollution- Gamston
NCE No Dan Acnion

*Trtles in desce nding order within columns

MATERIALS AND COST

Final considerations in choosing any simulation refate to
packaging, cost, expendable supplies (reusability), and com-
pleteness. If you have little time to spend on pregame prepara-
tion, you wiil want a simulation packaged as a complete kit
that mclude: ample supplies of all the necessary materials,
especially support components such as literature, score sheets,
and maps. Eecause v many schools different teachers must
share the same resource materials, you are prohably seeking
simulations that are durably packaged, inexpensive or at least
reasonably priced, and have expendable copy that can be
nexpensively mumeoptaphed or xeroxed once the originals
have been mutilated.

Table 21 summarizes cost and packaging information for
gach of the eight simulations.

We consider Energy-Fnvironment Game, Energy-X, and
Gomston to be the most reasonably priced kits for the money.
They contmn ali the necessary materials, even including a
filmstrip and audio tape cassette, as well as ample supphes of
printed support materials, Cn the other hand, we believe No
Dam Action and Pollution to be grossly overpriced, given the
quality of materials and the packaging. Pollution arnves 1 an
envelope with pame pieces, manual, and a folding plastic game
“board™ more suitable as a table cloth. We found that after
repeated handling the plastic smudged very easily.

We founc that the 88-page manual for Pollution—Negoti-
ating a Clear Environment, transparencies and pages in detach-
able binding, did not hold up well. The loose pages are easily
misplaced,

CONCLUSION

Now, having corsidered well over a dozen critena applied
to the sclection of encrgy/environmental quality simulation



games, you are faced with a decision: Which best mects your
objectives, given preparation and playing fime, group size
requirements, and other lmiting factors?

We offer one final table, Table 22, summuarizing cach simu-
fatton in terms of our ratings, which, w turn, were hased on
direct ubservation of each sumulation game in operation. We
used a five-point rating scale; an overall average rating appears
in the last row of the table,

We consider the Energv-Environnent Game, Gomston, No
Dam Action, and Energy-X to be excellent simulations. Dead
River 15 a very good simulation; Pollution —-Negotiating a Clean
Envirommnent (s good, and the remaining two are more or less
Jair. We award top honors in the energy category to the
Encrgy-Environment Game and first prize for the best environ-
mental quality simulation to Gomston. Both combine o knowl-
edge of fundamental principles with a strong cencern for the
energy-environmental dilemmas confronting the United States,
and both do so in ways that are highly motivational and
fun—no small task. Above all, they teach in convincing fashion
that there are no sumple answers to complicated issues, that
tradeoffs are inevitable, and that people, individually and
collectively, stdl have a voice and a responsibility in deter-
mining future directions and goals for society.,

TABLE 21 Packaging, Cost, Completeness and Reusability

Altho agh we gave Energr-X and No Dam Action excellent
ratings, we leel they are slightly less effective and less comypre-
hensive taan our [irst choices.

If you've been searching for your first “polluted river™
simulaticn, we suggest that Dead River will serve your pur-
puses well witl 1ts high validity, flexibility, and quality-to-cost
ratio.

Potlution -Negodiating a Clean Enviromnent, although cx-
lubiting moderate to high degrees of model validity and {lexi-
lity, was deficient in the content and roles categories, There-
fure, we rated it “good™ on those tems.

Pollucion and The Pollurion Game were relatively ineffec-
tive in their development and definition of roles, in simulaung
reality, in moviding sufficient structural flexibility, and in
maintawing high levels of participant interest. We rated them
inadequuate to fait,

Nevertheless, don’t let our ratings dissuade you from u
closer examinalion of those simulations that did not make
high marks. The importance of varous facets of each of the
simulations we evaluated will differ with different purposes,
objeclives, and needs. You should select ssimulations according
to your own requirements and the interests of your students.
Remember, a small amount of your tume spent n danfying

Swmnulation Game Packaging Cost/Package Completeness Reusalility
Dead River kit $13.00 complete average
Energy-Environment kit 1st edition requires some duphication high

was $20 00 (chitto}
Enargy-X kit $10 95 reguires some duplication high
{ditto)
Gomstar kit $26.50 complete high
Na Dam Action kit $145.00 complete high
Pollution envelope $26 00 complete average
Pollutinn Game kit not set camplete ayveraae
Pallution-NCE manual with detachahle $27.00 complete low

hinding

TABLE 22 Summary Ratings

Energy -Environient

= Polfution

Criterion Dead River Game Energy-X Gomston Na Dam Action  Poflution Game Pollution-NCE
Content 3 4 5 3 4 2 1 2
Roles 3 5 3 a s 1 1 K
Maruals 2 B 4 5 3 2 1 4
Skills 4 5 5] 5 5 1 1 4
Validity 4 B 4 5 5 1 1 4
Flexibility 4 5] 4 5 5 2 1 4
Debriefing 1 5 2 3 4 3 1 1
Completeness ] 4 4 b 4] 5 5 b
Durability 3 4 4 5 5 3 3 1
Quality/Cost Ratio 5 5 4 5 1 1 3 4
Interest 4 5 5 B 3 2 1 3
Qverall Rating

{Avarage) a5 4.7 490 4.6 41 2.t 1.7 3.2
Key: S5—-axcellent
4—vary good
3—good
2—fair

1—inaderuata



your purposes and examining the pros and cons of each {deal School Supply Company
simulation may be well worth your effort in the long term, 11000 South Lavergne
because, first, you are making an investment in a learning tool O;‘k SL*‘“'” llinois 60453

that will be used repeatedly by many students, and second, 326.50

while a picture is worth a thousand words, a good simulation No Dam Action

can be worth more than a thousand piciures! R G Klesch

Sources

BPead River
E. Melson Swinerton
1973

Union Printing Company
17 West Washingion Street
Athens, Chio 45701
$13.00

Energy-Environinent Game
Raymond A. Montgomery, Jr,
and Toby H Levine

1973

Edison Electric Institute
90 Park Avenue

New York, N.Y. 10016
about $25.007

Energv X
Morman 5. Warns, Jr.
1974

[deal 8chool Supply Company
11000 Scuth Lavergne

Oak Lawn, klinois 60453
519.95

Gomston
Norman 8 Warns, Jr.
1973

System’s Factors, [nc.
1940 Woodland Avenue
Duluth, MN 55803
5145.00

Pollution
Ron Faber and Judith Platt
1973

Games Central, Abt Publications
55 Wheeler Street

Cambridge, Mass. 02138

£26 00

Poltution Game

Educational Research Council
of America

1979

Carolina Biological Supply
2700 York Road
Buriington, NC 27215
price not extablished

Pollution: Negotiating
a Cleqn En vironment
Paul A. Twelker

1971

Sumulation Systems

Box 46

BlackButte Ranch, OR 97759
$27.00



