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ABSTRACT
This study was concerned with the design and evaluation
of a land use simulation game for rural residents of the East

Kootenay region of British Columbia.

The rationale behind the study was that gaming was a
technique worthy of investigation for use in the environmental

education of adults.

Two hypotheses were ﬁroposed to guide the research on
the land use simulation}game designed. The first proposed that
the game would produée a significant increase in knowledge and
change in attitude, and the second stated that significant
relationships would be shown between player characteristics,

game play data and test results.

A simulation game was designed using a modified version
of a procedure?set out by Gl;zier (41) fo: designing éducational
 gamesf' Two preliminary versions were tested and a final ve:sion
set up. The_game>Was a board game using an enlarged piece of a
land capability map. Players bought and planned pieces of land
through the four seasons of the year. The’objeCtive'of the game
was to maximize economic returns without severely damaging the
environment, Instruments for evaluating the game were simul-

taneously designed and tested.

The simulation game was played with 40 East Kootenay

residents in school district number 2, Cranbrook on properties
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of 50 acres or more. Family groups played the game and

completed both a pre and post-test.

The people playing the simulation game came mostly
from pxoductive'farms (82.5%). Thirty-five'petcent of the
sample were husbands and wives, 45 percent children, and 20
percent were others which included farm hands and neighboursf
The mean educational level of the group was 1077 yea?sf The
mean land holding size was 537.1 acres and the mean number of

players per each of the nine gaming sessions was 4.7 persons.

Years of schooling correlated positively with the

total scoré'a person received on the game. Objective 6 on the
ability.to.identify'good and poor land uses correlated
significantly with a number of other variables. This objective
appears to be an important one to consider in future game modi-
fication. Knowledge and attitude correlated significantly and
positively with'yéa;S'of schooling, money scores, total scores,
playing time, number of players, attitude towards the game, and
rank within a group; and negative significant correlations were

found with property size and environmental unit scores.

T-test results showed that there had been a general
increase in knowledge and in particular an increase in the
knowledge about the.COmpetitive’;elationships'that exist -
between wild and domestic populationsf‘ A change in attitude
about the effects of land use on neighbdu;ing lands was also

found to be significant.
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It was concluded that the simulation game had been a
limited success with some learning statistically demonSfréblef
Correlation data and subjective data provided sufficient infor-
mation for the further modification of this learning device to

enhance its effectiveness.
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Chapter 1
INTRODUCTION

The deterioration of the natural environment and the
apparent public concern stimulated by the mass media have
created a need for pxoviding environmental education prog;ams
to. the public, In North America numerous education programs
dealing with the natural environment have been created.
Concomitant with this need for bublic prpg:ams is a need to
examine, eValuatefand’createQnew methods;.techniques and
devices for use in environmental education.

One facet of environmental education which is especially
‘challenging is environmental education for adults. Providing
adults with an awareness of environmental proceSSes is
important because they are the decision makers and many envi-
ronmental problems cannot wait ‘to be solved by the next -
~generation. A major difficulty in educating adults in the
public at large is the lack of a structured educational system
so that participation in environmental education programs is
voluntary and informal, In view of this, methods and tech-
niques must to some degree motivate and interest people enough
to take part in what is offered. Thus, adult educators need
to generate and evaluate methods and techniques which can be
adapted to the voluntary and informal characteristics of adult

environmental education.



One such technique which has potential and deserves
further investigation iS‘simulationAgaming, This technique .
attempts to reproduce real world processes in a simplified
form and present them to the botential learner for manipulation
in a gaming context.. Theiplayer, by playing out his role in
the game, must make decisions consistent with the simulated
process and hence compatible with reality. Complicating the
processes reflected are other players operating with conflicting
interests. Constrained by the rules and simulated processes,
players must competegand co—operate with other playerS'to
achieVe game’objec£ivesg The learning that takes place is a
result of collecting data on which to make decisions, nego-
tiating with other players, and bearing the consequences of
decisions.

A feature of simulatioh,gaming that has been well
documented by research studies is the motivation and interest
it creates in students. This alone would be sufficient to
justify using the gaming technique with adults.” In addition,
simulation‘games'illustratefproceSSesiin a dynamic, simplified
form which is.compatible with what needs to be taught about
the environment. For the adult learner simulation games also
accommodate a Variety.of backgrounds, allow for the use of past
experience, skills and knowledge, create a sense of control o?
efficacy ovex.environmental phenomena,.cont;ol for passivity
éngendered.in more verbal presentations, and p;ovi&rfor the .
transfer of learning to real life situations because of the

reality inherent in the simulation.



PURPOSE

The purpose'of this study was to design and evaluate
a land use simulation game that would teach rural residents
about the processes and outcomes of land use plans. The
product resulting from the design process was played with
rural residents in the East Kootenay area of British Columbia
in order to investigate and evaluate the effectiveness of

the game as an adult education technique.
HYPOTHESES

Two general hypotheses.were’formulated to guide the
assessment of the effectiveness of the land use planning
simulation game.

1. Individuals who play the simulation game will
show a significant increase with respect to
their.knowledgefand<attitudes.abOut'land use
planning as eXbreSsed inAsiX'instpuctional
objectives described below:

1 The learner will develop a favorable attitude
towards the land use plannlng process.

2. The learner will develop a more p051t1ve
attltude towards con51der1ng the effects of
his land use'planS'on neighbouring lands.

3 The learner will conclude that a given piece

of land has certain cababilities-o; potentials.



4 The learner will describe thé'inte;play
between economic and ecological factors in
land use planning.

5 The learner.will'be'ableito desépibe the
competitive'relationships‘eXisting between
forestry and field crops; waterfowl and field
crops, cattle and field'crops,'cattle”and
waterfowl, cattle and big game, forestry and

- cattle, and big game and forestry.
6 The learner will be able to diffetentiate'between
_good and poor land use strategies.
2. The personal characteristics. of those who play the
simulation game will be related to their success in
playing the simulation game as well as to their

knowledge and attitudes about land use planning.
PROCEDURE

The first stage of this study was the design of a
simulation game. Data'from the Easthootenay Area Land
Capability Analysis was examined to detétmine how the eco-
logical interactioné‘taking place'On‘East'Kootenay lands could
‘be simulated. Staff involved in therEast'Kéotenay A;éa L;n&j
Capability Anaiysis‘were consulted fér their opinions on Qhat
could be simulated and what rural residents of the East
Kootenay needed to know about land use. A land use simulation

~game was designed using the East Kootenay Area Land Capability



Analysis Map (16), the socio-economic survey of the East
Kootenay by Verner, Dickinson and Alleyne (85) and Glazier's
(41) publication on the design of educational games.

The simulation game was then played with various groups
of graduate'and unde;graduateﬂstudents'at the University of
British Columbia to eliminate operational difficulties.

The simulation game was taken to a sample of East
Kootenay rural families where it was played with family members
in their homes. Each individual who played the game was given

a test before and after playing the game.

The Sample

The'population of potential players of the simulation
_game was defined as owners of rural land holding 50 or more
acres ‘in School District Number 2, Cranbrookg Those“p;o-
perties were'identified in the tax assessment Tolls located

in the City of Cranbrook. The poﬁulation was listed by the
name of the property ownéf, with'properties owned by companies
and those showing no improvements.on the land excluded for
purposes of the study.

The total population of the study consisted of 83
families,' It was intended originally to select‘afZO.petcent.
random sample of the population, however, a high‘rate'of
refusal to.pa:ticipatefneCeSSitated the use of all names listed.
Contact was established therefore with as many of the listed
names as was possible,' Of the 76 families who could be

reached, ten consented to,participate{ One of those ten



families later refused to participate in the land use game so
that the players finally numbered nine families comprising 40

persons.

Data Collection

A pre-test was constructed consisting of a 16 statement
Likert scale which related to instructional objectives 1 and 2,
and 20 multiple choice questions testing objectives 3, 4, 5,
and 6 of the simulation game (see Appendix A). A pool of
38 multiple choice questions and 24 statements for the Likert
scale made'up the original measuring instruments used in the
pilot'study, An item analysis was carried out based on the
results of the pilot study and 20 items were selected from the
multiple choice test and 16 items were chosen for the final
version of the Likert scale. A split-half reliability using
the Spea;man Brown P;ophecy formula. was computed‘to.be 0.55
fop the Likert'scale (based on the 16 itéms chosen) and 0,37
on the multiple choice items (based on the 20 items chosen),
These computations were‘repeated using the data collected from
the East Kootenay sample and the reliability coefficients were
0.46 for the Likert scale and 0.41 for the multiple choice
tests. |

The simulation game was played.and a posthteét
comprised of four personal data questions, five Likert items
related to attitude towards the game and a reﬁeat of the ﬁ?e-test
questions listed in the previous pa;agraph{ While the'playe?S'
were completing the post-test instrument, subjective comments

about the session were recorded as well as total playing time.



The completed instruments were marked and the following

th?ee15cores.pep:person were recorded:

Attitude score - total score on a 16 item Likert scale
with a maximum of 80 and a minimum of 16.

Knowledge score - total score on 20 multiple choice .
items with a maximum of 20 and a minimum of zero.

Game attitude score - total score on a five item
Likert scale with a maximum score of 25 and a
minimum of five.

In addition there were three game scores. totalled up on
completion of play as follows:

Environmental unit score - the total number of
environmental units accumulated by an individual
duiing the course of ﬁlay,

Money score -~ total cash on hand at the end of the'play,

Total score - the sum of envi;onmental units plus
money at the end of the play.

’Pre-test and post-test attitude and knowledge scores
were submitted to t-test to detetmine'if any significant changes
had occurred as a result of game play. Each of the six
instructional objectives were also t-tested on pre and post-
test scores to see if any significant changes had occurred.

Correlation coefficients (Pearson's r) were'calculated
among all of the following variables to determine if significant

associations existed: property size; family position; years of



schooling; pre-test attitude scores; preéteSt'scores for
objectives 1, 2, 3, 4, 5, and 6; pre-test'knowledge scores;
post-test attitude’scores; post-test scores for objectives 1,
2, 3, 4, 5, and 6; post-test knowledge scores;lgame attitude
scores; number of minutes of play; number of players; rank
within the group; environmental unit scores; money scores

and total scores.

Bivariate tables were constructed to investigate
further the relationships between the variables measured. The
chi-square test was used to test the significance of differences
in the distributions between variables.

DEFINITION OF TERMS

The following terms were defined for the burposes of
this study:

Simulation game - a learning device which is desigﬁed
to represent a segment of reality and involves
interactions between the learner, the game, and
other players.

Simulation gaming - the technique of organizing
learners to participate in a learning situationv
using a gaming device.

Game - completion of two full simulated years or
eight simulated seasons of play,

Rural residents - actual peoble living on lands of
50 acres or more in size.

Participant - a rural resident owning a simulated

piece of property on the game board.



PLAN OF THE STUDY

The study consists. of five'chapteisf' Following this -
- chapter the second chaptef iS‘a.;eVieW‘of the literature on
simulation gaming which was deemed ﬁertinent to this study.
Chapter 3 describes the'proceSS'of designing the East Kootenay
land use simulation game and the end product, the simulation
game itself. 1In the fourth chapte; the data collected during
the playing of the game with the rural residents of the East
Kootenay was analyzed to detefmine the effectiveness of the
game and how the game could be modified to make it more

: effective; The fifth and concluding.chapter presents a

summary, the conclusions and implicationS'for further study.



Chapter 2
REVIEW OF THE LITERATURE

The'1itexature'about'gimulation\gaming is vast. It
is concerned with’twd broad areas, simulation gaming as
applied to education and simulation gaming for use in research
investigations. This review of the literature includes
studies on gaming which‘pertain.to.itS'educational uses and
which were useful in the design and evaluation of the land
use'ﬁlanning.gameideVeIQped for this study.

The first section of thiS‘chapte#‘concerns the sim-
ulation gaming technique and examines briefly the\history of
~gaming and some of its characteristics. The next section
deals with research studies which have examined the gaming
process and attempted to assess its effectiveness. Existing
land use simulation games are discussed in the third section
of this chapter. In conclusion, the'chaptet.discusses'the

literature available on the lp_roced'u_res'wofgame'.desi'gnf
THE SIMULATION GAMING TECHNIQUE.

Simulation gaming has ancient origins dating back to
feudal times when war lords trained their soldiers using war
games,' However, its introduction into.the'fo;mal educational
setting iS‘quite.reCent?4 In 1956 the American Management
Association (2) introduced a business management game as an

educational device. Dating from that time hundreds of
10 .



1
simulation games have appeared in business and industry as
staff training devices. Other games covering a wide spectrum
of topics appeared in other institutions as the educational
potentials of simulation games were recognized. Boocock and
Schild (10)vin tracing the history of educational games
describe three historical stages through which this device
has moved. The period 1956 to 1963 was the stage of
"acceptance on faith'". Simulation games were $een as a cure-
all for the plethora of educational ills that plagued the
formal educational system. The second stage occurring
between 1963 and 1966 was called the '"post honeymoon'.
Researchers began to discern that many of the claims made
about simulation games were not supported by research.
Finally, the stage from 1967 to the present was labelled
"realistic optimism" in which it became evident that games
were useful in some but not all learning situations and that
each simulation game required careful evaluation of its
effectiveness.

The characteristics of simulation games can be divided
into two categories, those that appear advantageous to the
learning situation and those which are disadvantageous.

Those deemed as positive attributes are:

1. Economy - simulation games can be less expensive
in terms of time and money than using real
processes.

2. Visibility - functidning processes and their

results can be easily observed.



10.

11.

12,

13.

14.

12
Reproducability - different individuals can produce
the same regults from manipulating the simulation.
Safety - if the event being simulated has dangerous
consequences these can be removed from the sim-
ulation exercise.
Simplicity - complex processes are simplified to
enhance understanding.
Interest and Motivation - are heightened in
simulation gaming.
Application - simulation games allow for application
and testing of knowledge.
Individual differences - a wide range of abilities
can be accommodated in a game.
Decision making skills - are practised and
improved by the gaming exercises.
Transfer -‘reality inherent in simulation games
facilitates transfer.
Non-verbal abilities - latent abilities not
identified by verbal learning exercises are
important in many simulation games.
Efficacy - a sense of being able to control
phenomena related to one's personal life ié
developedf
Reinforcement - games have built in rewards and
punishments.
Feedback - rapid feedback in consequence to an

act is characteristic.
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15, Aptention span - attention span is lengthened
due to the ﬁarticipatory, involving nature
of games.
The negative aspects of gaming are as follows:
1. Oversimplification - this results in unreal
perceptions of the'proceSSes.being simulated.

2. Dehumanization - decisions are made objectively
without consideration of the welfare of the
people who will be affected.

3. Expense - the'development'of a simulation
~game often requires a substantial expénditure'of
time and money.
4. Gaming atmosphere - for the instructor there is
some apprehension about "fun and games' being
_re}ated to learning. _Thg’student may be inclingd
notxto take games seriously. v 
5. Coﬁpetition - there is cbncern that this emphasis
might ;epresS‘c;éativity;
Both sets of chérattefistiCS'lack'an§ substantial verifiéatisn
and therefore research is directed at verifying the char-

acteristics noted here for simulation games.

RESEARCH RELATED TO SIMULATION GAMING

Cherryholmes (19) examines some of the accepted
assumptions concerning the effectiveness of the simulation

~gaming technique. He posed five hypotheSes:
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Hl’ Students: participating in a simulation will reveal
more interest in a simulation exercise than in
more conventional classroom activities.

Hz Students participating in a simulation will learn
more facts and p:incipleswthan by studying in a
more conventional manner.

Hy Students:participating in a simulation will retain

information learned longer than if they had
learned it in a more conventional manner.

4 Students,participating in a simulation will
acquire more critical thinking and decision making
skills than will students in more conventional
classroom activities.’

Hg Students participating in a simulation will have
their attitudes significantly altered relative to
attitude change produced by more conventional
classroom methods.

Using the simulation_game; "Inter-Nation Simulation', Cherryholmes

attempted to carry out measures of the degree to which the above

hfpotheSes we;e'supported, Using the'reSultS'from hiS's;udy

and those'Of‘six'simila;.studies'he determined thatVthe‘only

unanimously accepted hypotheSis was H;; that more inte;eSt'would

be developed by a simulation game than by more conventional
classroom activities. The only otherihypothesis not rejected

conclusively was H_ which stated that attitudes would change

5
more as a result of the simulation than by conventional

: techniquesf' Cherryholmes was not able'to find support fbr any
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of the other hypotheses related to learning of facts and
principles, retention of information and acquisition of critical
thinking and decision making skills.  In conclusion this study
proposed that better results might be achieved if more effort
was Tequired of the student to verify the simulation game with
reality and if students designed new games or redesigned
existing games based on their validation efforts.

A study.carried out by Inbar (50) focused on the effects
~games have on individual players. Four player characteristics
which Inbar investigated in the game "Community Disaster" were;
variatioh in player backgrounds, different predispositions
'(désire'to.learn ﬁbre about a topic, voluntarily playing the game
and willing to give time to participating in games), differences
in experience and behavior during the game, and the charac-

- teristics of the group that played the game. His results
indicated that predisposition and group characteristics had a
major impact on learning and the enjoyment of games.

Research into the éffects of a simulation procedure in
a teacher training program was carried out by Cruickshank and
onadbent:(ZG), The study involved two groups of student
teachers; an experimental_group who were involved in the
simulation exercise'and a cont:ol.group who performed the
regular practice4teaching duties. The simulation exercise
consisted of a series of filmed sequences of classroom situations
perceived as difficult by first year classroom teachers.
Student teachers were presented these filmed sequences and

asked to react to them as if they were in a classroom situation.
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Discussiqn Qf the reaction by.theHStudent:followed“andArequnsesr
were modified'where'neceSSaryf As in.most'evaluativeistudies.'-
the simulation exercise rated high on its motivation and par-
ticipation measu;es'as‘compared.withfpractice teaching.
Follow-up studies a few months afte:‘the'experiences revealed
no differences in attitude or behavior between the experimental

and control,groups;

Evaluations of Business Games:

Zaltman (88) undertook a study of a business game to
determine the effects of the amount of pa;ticipatign on learning.
He compared particular roles in games which allowéd,diffe;ent.
degrees of participation, The results demonstrated that the
moxe'oppottunity.an assumed role allowed for barticipation the
_greater the learning.

McKenney and Dill (57) studied the effects of a business
.management game'6n7650‘M,B,Af p;ogrém students. at Harvard. The
réSultsuindicated'that using eXistiné_groups'(i,ef,'groﬁﬁé'of
people who had workéd together on a previous projeCt).and homo-
~geneous grouping by intelligence and past achievement did not
produce significantly better learning effects. This study also
investigated the effects of external advisors on learning
resulting from simulation game play. The results indicated
that as long as the advisor's‘;ole'is clearly defined as an
informational one and he does not attempt to manipulate game

play, his presence enhanced‘learning,
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A study by Starbuck and Kpbrow (75) of the effects
of advisors was carried out using 88 graduate students in
industrial administration playing a business management game.
Three teams had advisorS'and three without; the results showed
no significant difference in economic gains between the two
groups.

A comparison between a business game and a case study
carried out by Moore (61) yielded some interesting information.
A summary of his data revealed the following:

1. The case study group had a significantly higher

fact mastery score.

2. A test for concept'exﬁlicitneSS showed a non-

significant difference between the two groups.

3. ‘TestS'of general structural learning game non-

significant results.

4. Tests for logical reasoning ability produced

non-significant results.

5. Overall learning tended to favor the case study.

A questionnaire administefed to the students revealed that
both the case study group and the game group perceived

gaming as a more highly motivating technique. Moore'points
out that the motivational aspect of gaming may be more
associated with the competitive process involved in gaming
than with the amount of learning which results.” Playing the
game thus beComeS'an:eﬁd in itself rather than achievement of

the learning objectives the game set out to accomplish.
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Effects of Game Presentation on Game Play:

Research into the preSentation and playing of a game
by Baldwin (3) found that'st;ategies'which'develoﬁ in games can
lead to rigid ﬁatternS'of play with the result that alternative
approacheS'to,play are usually left unexplored; He suggests
that simulation game designers should recognize this limitation
and build in rewards and directions for exploring variant
strategiesf‘ Baldwin pointS'out that in many games the
inst;hctorS'direCted the game to the point of inhibiting imag-
vinatiVe.playf Games often reflected the game director's
expeCtationS‘rather than the learners' interaction with the
p;ocesses being simulatedf In observing play he also concluded
that successive game plays enhanced learning. Whereas the
first game play was spent learning the mechanics, later play
concentrated on understanding the proceSS"being simulated.
He'fuxther,pointed out that simulation games offering various
levels of play'from simple 101complex‘pxovide‘for practice in
- gaming procedures.while providing a more'in.depth'experience
of the processes being simulated. Similarly, changes in game
parametersrdeVelops imaginative play and an opportunity to
attempt new strategies. Baldwin observed that suggestive
- labels often inhibited or directed play (e.g., urban planning
~game towns labelled Superiorville vs. Nowhereville). A
similar conclusion was reached in a study by Blunt (6) on a
simulation for aldermen .in which the central focusvof the sim-
ulation was a town called "Bunkum'". Blunt reports that f, R

the jocular use of place names. in the materiaIS'appeared to con-
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tribute to a light-hearted approach to the learning task and

some waste of timeg . ,ﬁ (6:8}, Overrconstraining rules and
illogical payoffs wefe'obsetved by Baldwin to inhibit game
effectiveness as an inst;uétional tool. This results in
successful play remaining unrewarded and hence negative :ein-'
forcement with the result that players may learn the wrong
things.

Simon (72) examined how changing.scena;ios'changeS'
decision making in thevCOufsé’of.gamemblay. Using 90
university students;bg:oups of 15 played three versions of a
resource allocation game,‘ The game involved allotting resources
in such a manner as to maximize.thefresourceS'that‘the player
started with. . Three forms of the game were developed; one
ve:sion had the th;ee‘:eSou:ceS’identified with nonsense titles,
the second was titled a war game, and the third a business
~game. The results showed totally different decision strategies
attached to each form? Simon found that the abstract game
produced lower scores and players were willing to take more

Tisks."

Validation of the Simulation

Most educational games include the simulation of some
real wo;ld proceSS, Since a simulation is just a dynamic,
functioning model its: creation involveS'simplification and
usually the compression of time. Care must be taken to ensure
that ‘the simulation does not contain setiouS'distottinns of

reality which will present wrong information to;the’participants;
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A limited amount of research has been carried out with
educational games to verify the reality of the simulation
employed.

Smoker (73) attembted thiS‘type’of validation by
running two separateegames of'"Inte:national'Process
Simulation". One game was played by a group of professional
decision makers from industry; business, government and the
military who represented reality. The other group was made up
of 16 and 17 year old students who rep;esented non-reality.
| His.hfpothesis was that the_;eality_group's,reactions io the
- game would.refleCt'their.expetienceS‘in real world decision
making and if the model p;esented by the game was functioning
p?opetly the non-re&lity;gxoup would make the same responses.
His data indicated a strong eorxelation between the'two‘
~groups on what he called "past world decisions'. These were .
decisions the members of the group had to make using the
information histoxy had provided, for eXample working out a
plan for the resolution of the Korean conflict. He found
that no correlations existed where'tﬁe two groups were aeked
to.predictwfﬁfu?e'eVents, a similar example would be'thevfw
development ef a plan to settle territoxial disputes re5u1ting
from landing on other planet55 Discreﬁancies between the way
~groups reacted to problems of foreign and domestic conflict
demonst;ated.é failure of the simulation to represent'thiS‘
area in the game. The'reSultsnindicated that the simulation
reQUi;eSJalteration.in thdse'areaS'that‘deal with'future‘ .

p;edictions,'domeSticvconflict'and foreign conflict. The
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study ;autions.readers that thefe'is some‘danger.in assuming
the reality of the'profeSSional.deCision makers' future
orien’ted’.dec’isionsf

Boocock - (11), using a.gameAentitled "Generation Gap"
carried out a study to assess game validity. The game was
administered to 17 child--pa:ent"pairs who completed question-
naires prior to and after the game play. Boocock used the
results from the study to examine three kinds of validity; face
validity, empirical validity and theoretical validity. Briefly,
face validity was based on asking the participant after the
~game if the game simulated their real life experiences.
Empirical validity was determined by compa:ing their.:esponses
on the'prefgame'questionnai;e with their game playf Finally,
theoretical validity was measured by assessing whether or not
~game play followed one or more of the following sdciological
theories: exchange theory, role theory and social power theory.
The results of the study indicated that "Generation Gap"
demonstrated some face validity.for'the-participants, the
empirical validity correlations were strong and positive and
the theoretical validity was weakly demonstrated by the presence
of strategies based on role‘thedry.and exchange'theory, The
author concludes that '"'Generation Gab" is a valid simulation
. game but further trails with changes in rules and parameters -

would provide a fuller test of validity.

.........

Boocock and Schild (10) and othefs-have pointed out the
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difficulty in measuring the non-verbal.learning that occurs
which is perhaps the most significant learning in games. Anec-
dotal records tend to support'the'observation that it is often
not the high achieving student who emerges the winner in sim-
ulation games. Since high achievers are usually rated as such
by verbal measures it lends support to the hypothesis that non-
verbal skills are necessary in}gamingf

A comparison between a case study approach and a
simulation gaming experience was carried out by Rbbinson (68).
Although his results were very much the same as those reported
by Moore (61) previously, he noted an interesting discrepancy
between student perceﬁtion of simulation_game effectiveness and
actual demonstrated behaviorf ReCOrdS'of book withdrawals from
the'libra;y, frequency of questions.asked, and staying after
class all revealed a significantly greater amount of activity
vin the simulation_group over the case study group. Since both
procedures covered precisely the same material it appears that
simulation gaming stimulated’more’activity which could be
associated with learning. The StudentS‘reﬁorted from both the
case study and simulation_groups that they perceived'gaming as
being more enjoyable but that they could 1ea;n more'from case
studies.

Lee and O'Leary (54) report a study in which a follow-
up of a three day total immersion "Inter-Nation Simulation" was
carried out one month aftet the'experience{ As a result of
pre-test and post-teSt measures they determined that a

personality change had occurred as a result of the experience.



23
A significant number of participantS'demonstrated an enhanced
ability to function in complex decision making environments.
They also noted that game success correlated highly with game .
enjoyment. One observation that is made at the end of the
study is that simulation games often duplicate'the kinds of
learning that takes place outside of the formal learning
setting and perhapS'a study of non-formal kinds of learning
could yield useful knowledge which could enhance learning
theory and itS'application.
Lee (53) in a literature review for a study on
"Inter-Nation Simulation" says:
"But, as the Tesearch studies have focused primarily
on factual learning simulation games, in effect, have
been assessed up to now primarily in terms of cr1ter1a
more approprlate to traditional classroom techniques.
As the main objective for using simulation games presumably
is not to teach only facts, but to go beyond this to
develop insights, concepts, awarenesses and skills of a
kind ordinarily not possible with traditional teaching
methods-~this means that the potentially unique con-
tribution of the game technique to education has not been
appropriately tested." (53:16)
- Summary
Two. features of simulation gaming which emerge in most
studies are the interest and motivation deVeloped by simulation
~gaming. The lack of substantive evidence for learning effect-
iveness is either an inability of this technique to cause
learning or more probably the failure of the research studies
themselves. Robinson's study (68) in which behavioral measures

yield information in conflict with“thé'non-behavioral measures -

pointSLup the difficulty in meaSuring the degree'of 1earning
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occurring in games. Lee .(53) summarizes by stating perhaps we
are not testing what games teach.

Although the research reviewed here presents no
definitive answer to the'queSGion as to whether or not games
are effective learning devices, some of their éharacteristiCS'
seem to suit them to adult education. Games are based on past
experience in decision making and it is well documented that
adults bring a vast‘amount’of.expe;ience'to any learning
situationT Therefore, games would take advantage of the adults'
.eXperience55 Adult educators often probose’that learning
environments should be kept informal for the adult and gaming
offers a means to develob an informal learning environment.
Games are highly motivational and offer a way tovdevelop initial
interest ‘in an area of knowledgef Some researchers have
indicated that gaming potentially can.aCCOmmodatefpeOPIe with
varying levels of education and differing backgroundS'and again
this suits most adult learning groups. Thus, gaming can be a
- very worthwhile technique for the adult educator to consider

when planning learning expe?iences for the adult.
LAND USE SIMULATION GAMES

Simulation and simulation gaming is in common usage in
urban land use planning. The brofessional planner can employ a
simulation to work out the implitationS‘of particular types. of
land use. Often such simulations‘a;e'combuter'a;sisted to. speed
up the consideration of compleX'intefactionS{ Duke (32)

designed an urban land use game called "Metrobolis", Its purpose
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was to introduce young profeSSiqnals'to,theﬁdeCiSion making
problems of urban land use”planningf The emﬁhasiS‘in the game
was placed on the thsical.deVelopment ﬁatte;n, the effects of
various community issues, and the linkages between the‘playe;s,
the capital improvements; and the issues. This simulation
~game involved extensive blay in terms of time, and the pre-
requisite knowledge required by the participantg

In contrast to "Metropolis™ is a simulation game
designed by Godschalk (42) called "Negotiate'. Godschalk's -
purpose'WaS’to have citizens participate'in the planning process.
He hypothesized that ‘increased citizen'papticipation would lead
to increased efficiency and creativeness ‘in planning outcomes.
Godschalk also proposed that the game expexience would be a
source of new_attithdes,'valueSJand social behavio;f

"Negotiateﬁ focused on the problem of setting up a
federally suppo;tedﬁlow‘income housing ?rojedt'near two
developing middle income subdivisions.  The players' roles
consisted of two,reﬁreSentativeS'fxom middle income groups, two
from low,income groups and the city plannerf Problems faced
are declining property values;'uprooting of low income families
to new housing locations, provision of municipal facilities of
parks, schools and other”setvices; the clash between two socio-

- economic strata and the benefitS'from infusion of federal money.
These various problemS'and possible benefits are worked into
the players' roles and game rules.” The actual planning.exetcise

takes.placefqn a three dimensional scale model of the project.
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Play of thejgamefpointed‘up a number of frustrations
for the players,' Theyﬁfelt.that:the,ﬁlanning process was
virtually completed before'play-started and that more playing
time would be essential to‘deVeIop trust between the different
sociorecOnomiclg;oups'and the planner.

Although no conclusions were reached as to attitude
change and increased efficiency and creativeness in the
planning proceSS; tape recordings of the session demonstrated
a good deal of self-analysis and‘g;oup.analysis of the reasons -
for taking certain stands. The designer of the game recommended
longer playing time and mo;efobjeCtive measures of success,

‘and concluded with’ recommendations to modify the design of the
_game.. |

| fDowntown: An;Economic-Environmental Simulation Game"
was designed by‘Léhg (55)<to.demonstrate'the conflict between
the economic deVelopment‘of a community and its environmental
qualityT The game employs two types of currency, environmental
quality units (EfQTU'sJ'and money. Using these two units, it .
is'demonstrated.throughout the_game that there are no clear cut
solutions to community planning problems. G:oups with various
interests work through the town council to have their plans
implemented. Equations have been worked out to show the effects
ofvcertain.déCisions for both the economic-environmental and
~governmental parts of‘the‘gameg. Players use existing formulas
and derive new ones to demonstrate the effects of certain
- events.  For eXample,leconomic interests and environmental

interests work out the'implicationS'of changing a small park
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area into a parking lotft'Eachjg;oup.then,presenthits”data.to
the town council for zoning decisions. Although Long does not -
present an evaluation of the game, the degree of complexity
would'involve”a.good deal of pxeﬁaration and a long involved
play. The use of two’tybes'of currency, money. and E.Q.U's.,
points out the'problems faced.by'theveconomic, environmental
and governmental sectors of the real community.

Two ecological games which have some bearing on the
problems being investigated are "Wildlife' designed by
Meier et al (58) and '"The MooseABeaver—Wolf-Envi:onment System
of Isle Royalef,by Meier and Doyle (59). '"Wildlife" demon-
strates the ﬁopulation dynamics of a hypothetical organism in
a new environment. The value of this game is in showing how
ecological principleSJare‘applied to demonstrate the inter-
actions that could possibly occur between an oyganism and its -
environment. ﬁThe Moose-Beaver-Wolf-Environment System of Isle
Royale' does much the'§ame‘thing as "Wildlife'" except that it
demonstrateS‘the use of.real data; namely, the actual inter-
actions that occur on Isle Royale..

The several studies discussed above are samples of
ways simulation gaming has been applied to demonstrate the
planning process and the'application of ecdlogical principles.
Each has an unique offering: Duke'(SZ) emphasized the decision
making process, Godschalk (42) attempted to involve lay people
in the planning proce555'Long (55) showed the effective use of
two measures of currency and Meier (58,59) in both studies -

demonstrated how ecological principleS‘can be gamedf
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GAME DESIGN PROCEDURES

Boocock and Schild (10). point'out'in their book that
designing a game is partly an "artistic undertaking", The
implication is that there is no clear cut method which can be
rigidly adhered to which will produce'aSQan end product a
successful game. However, most of the general references,
such as Tansey and Unwin (79), Boocock and Schild (10),

Raser (65), Abt (1) and Gordon (43), have presented a general
method which provides at least a starfing point for game design.
Since the major focus of this study is to design a game, a
by-pyoduct'anticipated,is'thefembellishment'of each of the steps
listed below for designing a rural land use simulation game.
Glazier (41) preSentS\the'"Ten Ste§5‘of Game Design'' as -
formulated by Dr. Clark C?VAbt;:theY‘arer

1. Define the overall objectives.

2. Dete?mine'scope{
sduraﬁion
-gepgréﬁhic area
~ -iésues;
3. Identify key ﬁarticipanté‘or actors--individuals
'or gr6u§s,
4. Determine the objectives of each actor.
5. Determine the resources of actors:
- -physical |
-social

~economic
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-political -
- -information.
6. Determine the interaction sequence among actors.
7. Detetmine'the‘decision rules or criteria on the
basis of which actors decide what resources and
information to transmit or receive and what
actions to take..

8. Identify external const;aintS'on actions of the

actors. |

9. Formulate scoring rules or win criteria on the

basis of the degree to which actors or teams of
actors achieve their objectives with efficient
utilization of resources.
- 10.. Cﬁoose the form of ﬁreSentation and manipulation
andFSeduence of obetations:
~ -board game
-xole play
-paper/pencil eXércise"‘
-computér simulation.
The ten steps listed in Glazier, althbugh'diffefént in minor
details, exhibit much in common withﬁprocedures p;esented.by
other game designers.

Twelker (83), assuming a somewhat more generalized
approach, puts. emphasis on deciding the suitability of the
simulation game process for what is to be taught, careful spec-
ification of behavioral objectives so as to set up measurable

criteria, and the'deVelopment'of an intensive validation system.
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The justification for using the technique before beginning and
the validation of the design are important stages in the

process of simulation game design.

SUMMARY

Simulation gaming as an educational technique, although
having ancient origins, has only come into common usage in the
formal educational system in recent years. Many claims have
been made in support of gaming as an educational technique but
most are subjective and are not supported by research. One
notable exception is the characteristics of the interest
created by games and the motivation to pursue a learning task.
The studies. of ChexryhdlmeSw(lg), Moore'(Gl), and Robinson
(68) cited previously support'this'characteristic of gaming.
It is also noted that the negative aspects of gaming fail to

find objective subport,

Three studies showed that'theirole'of the eXtetnal
advisor or educational agent is an eitreme1y<sensitivé'oneg
Zaltman (88), McKenney and Dill (57), and Baldwin (3) all
concluded thatvfhe'éducational agent;mustseﬁcauticus abéut:
his entry into game play because of ﬁossible‘detriment31: 
effects to 1earhing, Baldwin (3) and Siﬁoh (72) pursﬁed fhe'
whole area of game presentation and found a need to alter
_game parameters, be careful of game labels, and attend to
details to ensure that the intended leaxning was occurring.

Educational games are usually simulation games; thét is,

they.simulatefsome'aspeCt'of reality. Smoker (73) and Boocock
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(11) ca;ried out ;eSearch“studiesxtO.verify the’xeality.of the
simulation-part'of the game. This is an important part of
designing any simulation game since if the simulation is not
accurate it can produce the wrong learning outcomes;’

Thtoughout:the'litetatu:e'authdrs.make’frequent
reference to the difficulty of measuring the learning which
takes place'aS‘theIresultzof a gaming experienceg. The
suggestion is that all of what a game teaches cannot be measured
be verbal means alone{ Robinson (68) made some behavioral’
observations of a group of people'pa;ticipating in a simulation
~game and found the‘feSt'reSultS'and the behavioral measures
were very discreﬁant,1 The behavioral measures indicated that
more learning had occurred than did the verbal measurements.

Several studies of simulation games involving land use
and ecological conceptS'were‘examinedQ ﬁMet;oﬁolis";
"Negotiatef,.and "Downtown" were.thtee u;ban land use games
whichfp:eSented three useful approachesﬂto‘land use ﬁ;oblemS'in
the city. Duke's (32) game ”Metrobolis"'designedifor pro—
feSsional.planners b;ought.deVelopment patternS'and social
issues ‘into playt ""Negotiate'' designed by Geodschalk (42).
emphasized the'participation'of the citzenry in urban land use
planning. The conflict between the'environment and the urban
. economy was the focus of Long'S;(55)_game'"Downtownf, Meier's
(58,59) game ''Wildlife" and theireal simulation on Isle Royale
shows. how ecological principles'can be gamed.

Game designing is discussed by many authors but all

admit that it is a complex undertaking requiring the'development.
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of a procedure for speCifiCASituationsg'.Glazie?.(41)'p;e3ented
the ten stepS'fo;.deSigning educational games which was the .
~guideline for the game designed in this study. These ten steps
were not'rigidly adhered to and the'nethchapter will present.

. the pxocedure'of design as it was modified for this study.



Chapter 3
DESIGNING THE EAST KOOTENAY LAND USE SIMULATION GAME

The process of designing a simulation game 1is not
simple. As pointed 6ut ﬁreViously there is no one'ciearly
defined procedure that‘guaranteeSJthe'production of an effective
learning device. Designing involves identifying the component
patts of the problem to be gamed and then putting them together
in a format that can be manipulated by the game participants.

The first step in designing the land use planning game
involved identifying sources of informationf The principal
source of information was a number of studies carried out by
the Canada Land Invénto;y in the East Kootenay. The next
steps?in.setting up the simulation were to decide on what was
to be gamed and how it was to,be.ﬁreSented. The resources of
the playexs then had tovbe'identified, both the tangible
resources to be used in the game’and resources in the form of
information.

The final stage in the design process was to put the
various component pértsutqgethe? into a ﬁlayable.gamef For
thié.pu;pose’two trial versions emerged and both were modified
until a third version waS‘deVeIopedf Although the third
version was used for data collection and is called the final
ve;sion, there is no doubt that mo:e{modificationS'to this

"final version" would be required to maximize its effectiveness.

33
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DESIGN PROCEDURE

The procedure used in designing this game resembles the

procedure outlined by Glazier (41). The steps that were

followed included:

1.

10.

11.

Identification of sources of real data for use in
designing the -simulation part of the‘game,
Deciding on the scope of the game in terms of its -
goals, geographic area, time span, and issues to
be presented.

Deciding how the simulation would be presented
(game format).

Setting out what resbu;ces.the players would have
available{

Determining the game and player objectives.
Setting up a preliminary game and playing it.
Modifying the first game.

Setting up a second game based on the modifications
of the first and playing it.

Modifying the second game.

Setting up a final version to be used in the East
Kootenay,

Playing the game and collecting data on its -

effectiveness.
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SOURCES OF DATA

The chief reason for choosing the East Kootenay area
of British Columbia for this study was that the land capability
analysis had been recently completed for this region by the
Canada Land Inventory. This meant that a considerable volume
of information was available on land use and the people of the
area., Therefore, before beginning to design the game the
sources of information available as a result of the land cap-
ability analysis were identified.

Collecting this information began with a discussion
with various members of the Canada Land Inventory staff in
Victoria, British Columbia who identified sources of background
information on the Canada Land Inventory (78) (31) (29) (63) (30)
and land use in the East Kootenay (44)(16)(13)(14), They also
provided a great deal of info:mation from their own experiences
in theiBast‘Kootenay and provided the names of two people
working in the East Kootenay who might have more insights into
the probiémS'of‘land use in that area, the Regional Planning
Directo: (60). and the Regional Wildlife Biologist'(ZS)f Those
people were contacted and provided valuable information which
aided in the design.

| The information indicated that the game should be built
upon the land use capability analysis map which was available
for the East‘Kootenéy area. It was determined that land use
for forestry, wildlife and agriculture presented some conflict

in this region. Further, it was suggested .that landowners were
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not very knowledgeable as to the consequences of certain land
use procedures. Landowners for the most part'felt that they
should be able to do whatever they wanted with their own land

and what they did on their land only affected them.
GOAL

The goal of the game was to deVelop the participants'
knowledge of and attitudes towards 1land use planning. The
method to be employed to achieve this goal was to have players
plan simulated pieces of land and experience'the consequences

of their land use decisions.

SCOPE .

Both the land being simulated and the players who would
participate in the game would be restricted to the geographic
area represented by the East Kootenay Area Land Capability
Anal}sis map prepared by the Canada Land Inventory (16).
Further, the game would try to simulate a five year time span
so that players would see the effects of land use plannlng
decisions over a long period of time.

The issues to be represented in the game would be
restricted to the interplay between land use for forestry,
agriculture and wildlife to the exclusion of recreational,

mining, and other land uses.
GAME FORMAT

Simulation game formats which initially seemed

applicable were a board game, a game with some role play,
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or a paper and pencil,exefcise}l It was decided that a board
game offered the best format as it would have recorded on the
board the moves of each player, it would have blayer involve-
ment in manipulating pieCeS'and it would provide'a,less abstract
presentation than a paper and pentil exercise. Role play would
be part of the game but restricted to the role of a landowner
of a simulated piece of land.

The fifst'attempt at a format involved designing a
- game which used the partici?antsl'own land as the game board.
A map of each participants' land could be drawn and players
would then plan the uses of various partS'of the land. This
approach would probably produce a game which would be extremely
meaningful to the players, but presented many difficult design
problems. Firstly, there was the problem of how to construct
a game which would be general enough to accommodate all types
of property, Secondly, there would be so many variables
involved that even if all were known it would be extremely
difficult to fit them into a single game. Finally, deciding
on the success or failure of the game as an instructional device
would involve judging the effectiveness of individual gaming
sessions since games with completely different properties would
be‘different_games.' This individualized format was thus
dismissed as desirable but overly difficult to achieve.

A second attempt at a specific format examined the
possibility of using the whole East Kootenay Land Capability
Analysis map as a game board. This exercise would involve

planning large pieces of the East Kootenay area by the par-
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ticipants, but a board tourepresént this area on a scale which
could be easily worked with would be quite large. In addition,
it would be an unrealisticvtaskifor a person living on a
specific piece of 1land tozapply'his&experience to the whole
East Kootenay area. Therefore, it was decided that this -
approach would produée'a_game which would be too general.

The approach that was finally adobted was to select a
small piece of the land capability‘analysis map and enlarge it.
The area selected included all of the land capabilityvclas~
sifications for agriculture, big game, forestry, waterfowl
and native range. A two square mile section was chosen which
met those requirements and was enlarged to form a two foot
square game board (Figure 1). The éame board was then divided
into nine propertieS‘ranging in size from 550 to 1300 acres.
Each property consisted of a number of land capabilities, at
least one of which was a wildlife classification of big game

or waterfowl,
PLAYER RESOQURCES

Player resources consisted of ﬁhYSical reéoufceS'
such as money, land and agricultural produce and informational
_;eSOurceS'which Were'found in the land deed, consequence cards
and risk cards. The land caﬁabilities represented on all pro-
perties were sufficient to support numerous wild and domestic
plant :and animal species. For the sake of simplicity and
managability the number of different plants and animals that

could belreﬁreSented on the game board was limited to five
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Figure 1

Game Board
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including cattle, field crops, big game, waterfowl and forests.
Each resource was represente& on the game board as a cblored
tile--brown for cattle, pink for field crops, orange for big
game, blue for waterfowl and green for forests (Figuré 2), The
single ceramic tiles répresented one unit of unspecified size
and the double tiles represented ten units.

Money was also'a player resource. During the play of
the game participants would attempt to maximize the moneys they
started with by wise land use planning. A bank was set up for
the game with play money in denominations of $5, $10, §$20, $50,
$100, $500, $1000 and $5000,

Each property had a deed (Appendix C) and players
were able to obtain information about their holding from their
deed. Informatioﬁ on the value of a piece of land as well as -
the‘numbefs‘of cattle, field crops, waterfowl, big gameé and
forests that could be put on the land was on the deed.

Additional information on the planning of a piece of
land was contained on Consequence Cardsg Players drew a card
each time they made some change to the land by removing or
adding units of animals or plants. Players were to learn
from the cards ﬁow different land use décisions-affecfed'théir
own land and the land of their neighbours. This was to show
that changes in the land can have affects on land that are not
predictable and to allow all players to note these consequences
for future land use decisions. Another set of cards was used
when a player over-populated an area with either native or

domesticated plants or animals. These cards were called Risk

<
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Figure 2

Game Board Set-up for Play
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Cards. Their purpose was exactly the same as for the conse-
quence cards; to show players the results of over-§0pu1ating

and to.provide'information for future planning.
GAME AND PLAYER OBJECTIVES

Once the format had been set out the next step was to
formulate the game and player objectives. The objective was
to maximize the economic returns from a pieCe'of land and
minimize the environmental disruptionf The economic returns
to a landowner were the result of selling plant or animal farm
produce, logging and selling foreStS'and allowing the hunting
of wild animals. Imp;oper management of the land resulted in
.environmentai disruption such as floods,'disease‘br famineg
Playe?s would thus have.to.conside: both the environmental and

economic. effects of their land useidecisionsg
PRELIMINARY VERSION

This stage involved specifying the details of play
which would be compatible with the fgrmat chosen, the resources
available, and the player’and.game’oﬁjeCtivesg A playable
~game was formulated so that it could then be modified and
fitted to the p;eAdetermined criteria listed above and the six

instructional objectives noted previously.

The number of players was limited by the number of

L

properties represented on the game board. The maximum number
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that could be accommodated was nine individuals or nine teams
of players. Two players or teams of players would be the
minimum number who could play and have the appropriate inter-

actions occur.

Setting Up the Game Board

At the beginning of the game all properties represented
on the game board would be in their natural state. The land
would be forested and have wild animals preSent but no domes-
ticated species would be on the game board at this stage.
Game'participants,set'out'the'appropriate:tiles_on their piece
of land to make it repreSent'its b;e-agriculture'condition.

Deedé provided information dn how many plants and
animals were on the land capability.classifications'of a piece
of land. The number of native plants or animals was indicated
by red numbers on the deed. Calculation of the ability of the
land to hold speCific numbers of.plant and animal species -
involved deciding on the number that could be sustained on 50
acres based on the rationale that the higher classifications
could support more than the lower classifications. The choice
of 50 acres was arbitrary and the actual size of a unit was
left unspeCified? The calculations were based on the figures
shown in Table 1. By leaving the size of the units unspecified,
it was unnecessary to work 6ut precise details on the carrying

capacity of the land.
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Table 1

Carrying Capacity per 50 Acres of the
11 Land Capability Classifications -

Carrying Capacity/50 acres.

of Land
Forest Big Game Waterfowl

Units/50 Units/50 Units/50
Land Capability - __Acres ~ Acres =~ Acres
High Capability Agxiculture 1 -- -
Moderate Capability
Agriculture 1 - --
Limited Capability
Agriculture 1 -- --
High Capability Forestry 16 - --
Moderate Capability Forestry 8 -- --
Limited Capability Forestry 4 -- -
High Capability Big Game -- 8 - -
Moderate Capability Big Game -- 4 -
High Capability Waterfowl - , - 16
Moderate Capability
Waterfowl - - 8
Native Range -- 8 ==

After the land was set up in its natural state the

deeds were set out on each piece of property (Figure.Z),

Seasons -
Winter
The play was to take in one full year and each round of

play involved a season of the year beginning with winter. To
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decide who would initiate game play a pair of dice was rolled
and the person with the highéSt‘score'started playf The play
then proceeded in a clockwise'direCtionf

The beginning player chose a piece of property.and
paid the purchase price indicated on the deed. Each player
thus chose a piece of land and was re-seated as near as
possible to his land. Players were then given the deed to
their land and $5000 in play money from which they paid the
purchase price for the land,'

The first move to start the game was by therpe;son
acting aS'banker spinning a pointer to decide on seasonal
weather effectsg The spinner could land on one of five options;
unusually wet flooding decreases all plant populations by ten
units, unusually warm weather increases big game and waterfowl
by five'units; drier than normal so animal and plant populations
decrease by five'units,’conditions excellent for plant pop-
ulations'therefore.plants'increase by five units, and normal or
no change, All players were to carry out the inst;uctions
indicated by the pointer. Unpurchased land was also affected
by the chance effects of weather.

The player then had to decide what natural populations
would be removed to prepare his land for farming. Removal was
signified by turning over the colored tiles representing the
plant or animal to be removed. The results of removal included
~acquiring some money from the bank for the sale of the native
plants and animals, diminishing environmental units, and

drawing a card to find out the consequences of what he had done.
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The amount of money reCeiVed’was'deCided‘by.;olling
two colored dice. If the red die was highest the value of
each unit sold was doubled, if the white one was high it was
halved, and if doubles were rolled there was no change. The
values received by the removal of boﬁulationS‘are shown in

Table'Z,

Table 2 .

Economic and Environmental Unit Values -

Animals - Economic Environmental

- and Plants - Values ' - Values - -
Forest $25 25 Environmental Units
Big Game $25 50 Environmental Units
Waterfowl $25 50 Environmental Units
Cattle $50 0 Environmental Units
Field Crops $25 0 Environmental Units

Every pieCe of property initially had 2000 environmental
unitsf Therefoxe, the deCreasefin.environmental units was the
number of each species removed times its environmental units
subtracted from the total enVironmentél value for that piece of
property. |

| A consequence'card was drawn and redd out to the whole
~group. Any changes in natural populationS’resultéd in a
further decrease in environmental units. The content of each
consequence card was labelled increase'or deCrease; the one

that applied depended on whether the population had been
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increased or decreased. As with the spinner, consequence cards

influencedvunpurchased lands as well as the land held by the

players.

Spring

After each player had made'the'approp:iate.moves for
winter, the weather.spinne; was spun and all players carried
out the'apprOpriate.instructibnsg The players then decided on
the domesticated animals and plants. to put on their land. The
number to be placed on a particular piece of land was controlled
by a table of exchange values on each deed (Table 3). The
values are,read horizontally for each capability so that for the
removal of one species it can be determined how many of another
species can replacevitf -

All uni;s that were put on tﬁe game board in exchange
for previously fémoved plants or animals were paid for at the
bank. The player rolled dice to determine thé cost to him
(red die high--twice the value, white die high--one half the
value, a paix--no change)f The dice We:e'rolled to detetmine
any natural increase in wild animal populations.” A high red
die indicated an increase by two units and a low white or
doubles resulted in no change.

Since domesticated plant and animal species had no
environmental value (Table 2) thexe was no change'ternviron-
mental unit scores, but any natural increase of wild species

resulted in an appropriate increase in the environmental score.



Exchange Units for Replacement of a Unit

Table 3
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of a Particular Plant or Animal Species. with Another

Capability

Field
Cattle Crops -
per 50 per 50 per 50

- Acres. . Acres . Acres. ..

Forest -

Exchange Units

High Ag;iculture

Moderate
Agriculture

Limited Agriculture

High Forestry
ModerateﬁFo;estry
Limited Forestry
High Big Game
Moderate Big Game
High Waterfowl
Moderate Waterfowl

Native Range

8

0o O O H»

6

e © O

1

o O

Big
Game Waterfowl
per 50  per 50
Actres . Acres. '
4 0
2 0
1 0
1 0
1 0
1 0
8 0.
4 0.
0 16
0 8 -
8 0.
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Consequence cards were drawn, the contents read aloud,
and the indicated changes were made before play proceeded to
the next person. If any populations were above the limits

shown on the deed a risk card was drawn.

Summer

To determine the success or failure of field crops the
two colored dice were rolled. If the red die was high two more
field crops were added to the land of those players who already
had field crops, if white was high field crops decreased by two,
and if doubles were rolled there was no change.

The next step was to buy back wild populations to
replace those removed by harvesting or the moves of other
players. At this point players could regain environmental
units that were lost previously.

The purchase of wild species involved rolling the dice
to determine the value (red high--twice the value, white high--
one half the value, doubles--no change in value shown on
Table 2)7 Environmental units regained by purchase were added
to the score as indicated in Table 2. Consequence'cardS'and

risk cards were drawn as necessary.

Fall
As with the other seasons, fall began with'spinning the
weather spinner and making the changes indicated. All field
crops and one half of all remaining cattle, big game and
waterfowl were then sold, with their removal indicated by

turning over the units sold. Sale price was determined by
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rolling the two colored dice as beforef All cattle that were
kept had to be provided winter feed at $20 per unit paid to
the bank.

Environmental units were totalled having subtracted
some if waterfowl and big game were sold. Consequence and

risk cards were drawn as necessary and their effects read out.

Fall ended the first year of play. Play then resumed
with winter of the second year and the seasons were repeated.
The only change in the second and subsequent rounds was that
to buy back any cattlé or field crops that were previously sold
required only a payment to the bank and turning over the tiles
already on the board without need to consult the exchange value
table.

At the beginning of the second and subsequent winters
players could purchase additional pieces.of property if they
were available.

Play continued for five full years or 20 seasonms.

Win and Scoring Criteria

The final score consisted of the total amount of money
a player had on the final fall season of play added to the

total environmental units. This sco:eAwasAcalled.the total score,

To win the game a person must have had the highest
total score and have maintained the environmental units at or

above 1000 points.
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MODIFICATIONS TO THE PRELIMINARY GAME

Playing this game with two peoﬁle showed up a number of
flaws in the design, the most crucial of which was the time it
took to play the game. Qne full year on three separate playing
sessions with two people took 150, 165, 155 minutes.

The first modifications suggested were those that would
shorten the playing time. The following modifications were
carried out:

Winterf'

The weather spinner was removed from subsequent play

and weather considerations were incorporated into the

consequence Cards, Rolling the dice was omitted from
play in deciding on moneys received from the sale of

wild populations and a table of values including a

purchase and a sale'price was substituted (Table 4)f

Spring:

As with winter the weather spinner and all dice

rolling was removed,

Summer:

The same changes as spring.

Fall:

The same changes as summer. In addition, all cattle

had to be sold whereas wild species were not to be sold.

One other major modification resulted because of the
difficulties involved in accumulating money in the game. The

economic values were therefore revised as shown in Table 4.
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Table 4

‘ReV1sed Table of Economlc and

Economic Values

Animals Purchase Sale Environmental

and Plants =~ Price ~~~ '~ Price '~~~ Values '~~~
Forest $25 $50 25 Environmental Units
Big Game $40 $50 25 Environmental Units
Waterfowl $40 $50 25 Environmental Units
Cattle | $50 $100 0 Environmental Units
Field Crop $10 $25 0 Environmental Units

PILOT STUDY VERSION

The pilot study was carried out with 23 students at the
University of British Columbia. Four groups plaYed the game
with a’mean size of 5.8 persons per group,

After each group played the game, suggestions for
improvement were noted by observers and players. Modifications
were'applied to the subsequent playing sessions to see if the

problems noted could be overcome.

 Session Number 1 (6 players)

1. The explanation of how to read the deed could be
facilitated by having one of the'deedS‘duplicéted
so that each‘playerlcould look at the same deed
during thefexplanation, The deed for ﬁroperty
number 5 waS'duplicated for this purpose'

(see‘Appendix C)f
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2. Money. less ‘the brice of a piece of p;ope;tycand
the numbers of foreSt”units,~waterfow1'units:and
big game units on the undisturbed p;opetty>coﬁ1d
be counted out in advance to speed up play. This
was done with money and tiles being placed in
.separatefenvelopes for each'p:operty,

3, The person ;unning the game had to.supply.con--
tinuous verbal directions of what to do in each
season. Cards showing the sequence of events
for each‘season.were'suppliedf

4. Some consequence cards required rewriting to

clarify their meaning.

Session'Numbdr'2:(4~p1ayers)

Playing time took three hours for two full years. Most
of the time was spent trying to manage more than one piece of
property. Therefore, playetS‘on subsequent games were restricted

to owning only one piece of propertyf

Consequence cards were reduced to four perlreSOurce'
category including two consequences for increase and two for
decrease (see Appendix D). This was done so that players could
learn the'consequencés'moxe’easilyf Risk cé:ds were also
modified and reduced to five. The contents of the consequence

and risk cards were listed in Appendixes D and E.
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Session Number 4 (8 players)

Setting up unpurchased land with all the tiles -
representing trees, big game and waterfowl was unnecessary
since only one'property.could be purchased. Some rewards on

the consequence cards were too generous and were reduced.
FINAL VERSION

A set of inst;uctions was developed and used for
introducing people to the game. These instructions are
outlined briefly here.
1. The purpose‘of’the game was described as providing
participants with experience in planning a piece
of land and seeing how changes affected their
own and neighbouring lands. |

2. An East Kootenay Area Land Use'Capability map
was shown to the game participants,and it was
explained that the various colors indicated
potential land uses. The relationship between
the game board and the Land Use Capability map
was explained and the piece of the map repreSented
on the board was identified.

3. Each of the colors on the game board was related

to the land use capability it represented. The red
boundary lines for individual properties were
explained.

4. The five different colors of tiles were explained as

to the resource that they.reﬁresented (brown--

cattle, blue--waterfowl, orange--big game, green--
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forests, pink--field crops). Units of ten were
shown as double tiles (} inch by 1 inch).

The table of values on the game boaxd was pointed
out and the differences between purchase'price,
sale price and environmental units were explained.
The deed for pfoperty number 5 was explained.

The information on the deed included; purchase
price, enVironmental value, size of property,
exchange'valueS'ahd carrying capacities. The use
of the deed was demonstrated by setting out pro-
perty number 5 and showing how the exchange units
were used.

The money score and the environmental units score
wefe'deScribedf Players were shown how the total
score was arrived at and that environmental units
must be maintained at 1000 or more units. The use
of the score sheet (Appendix F) waseXplainedY

A brief explanation as to how the consequence and
risk cards were used in the play was given.

The rules and sequence of play cards were quickly

(see Appendix G).



Chapter 4

ANALYSIS OF THE RESULTS OF
PLAYING THE SIMULATION GAME

As described in the first chapter the data collection
consists of pre and post-test scores for knowledge and land
use attitudes, a game atfitude score, and the'answers to four
personal data questions. In addition game scores for money,
~environmental units and total score (sum of money and envir-
onmental unit score) were recorded for each participant.

The analysis of results focused on examining the
characteristics of the game and its effectiveness in achieving
the instructional objectives listed previously. Participant
characteristics were related to other variables of game play.
Some subjective data were collected and presented to aid in
detecting areas of the game requiring modification. Player
reactions to various parts of the gaming emerged and it appears
that a number of major game modifications may therefore be
necessary.

Statistical tests catried out on the pre-test and post-
test data were used to determine the effectiveness of the game-
in terms of whether or not changes in attitudes or knowledge
occurred. The results indicate that only three of eight
variables showed any significant change at the .10 level of

significance. Knowledge and attitude test results were examined

56
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to find the interplay between test results and player and game
characteristics with the purpose of determining differential
effects of the game on diffetent types of participants. The
relationships among the test results themselves were examined

to determine the characteristics of the testS'used,
CHARACTERISTICS OF GAME PARTICIPANTS

The game was played with nine family groups comprising
a total of 40 people. Seventy-eight percent or seven of the
games were played with groups of four or five'participantsf
Group size ranged from three to seven and the mean size was
4.7 persons.

The total number of participantS'in the sample was
divided into 19 or 47.5 percent males and 21 or 52.5 percent
females (Table 5), The largest categoryvin terms of family
position was children who accounted for 45 percent of the
sample. Although data were not collected on age, all of the
children were over 12 years of age and some were married adults
living on their parent's landholding. There were seven female'
(17f5 percent) and seven male househqld heads (17f5 percent)
répreSented. Eight participants. were classified as "others",
and this represented 20 percent of the total sample; That -
category consisted principally of‘pedple from neighbouring
ranchs and farm hands.

Because of the minimum of SO.acreS'of property required
for eligibility to play the game, most of the participants

lived on farms. The data showed that 33 or 82.5 percent of
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the participants lived on farms whereas only 17.5 percent did
not live on land that was férmed (Table 5). “

Twenty-four landholdings (60 percent) were under 500
acresxin size, nine (22,5 percent) were between 500 and 949
acres and sevenv(17,5'percent)iwere'in excess of 950 acres
(Table 5). The mean prope;ty.size was. 537.1 acres.

The educational level of the participants as measured
by their total number of years of schooling produced a mean of
10.7 years for the 40 pa:ticipant55 The modallgroup consisted
of people with 9 'to 12 years of schooling which included
47.5 percent of the pa?ticipants,’ The category of 0 to 8
years. of schooling included 27,5 percent and the remaining
25 percent were in the 13 years and more category. The lowest
number of years of schooling in the'group was five years and

the highest was 19 years (Table 5).
PLAY OF THE GAME

~ Playing Time

Playing time included the time taken to.pypvide‘pre-
v_game‘instructions plus the actual playing time. The mean time
‘fo;‘game’play was 137.5 minutes and the range was from 110 to

- 180 minutes. Three categories were USed.to.de5cribe’the'playing
time; in the shortest time'pe;iod of 110 to 125 minutes were 21
pa;ticipan;sx(SZ,S petcent), in the next 126 to 140 minuteslwexe
. eight pa;ticipantsx(zo percent),.and.in the longest time

category 141 or more minutes were 11 pedple (27..5 pegcent)g



Summary of Player Characteristics

Table 5

950 + acreS‘

Number Percentage
CharacteristiCS"""“"""'offPefsonS"“""‘of“Samplé’
Sex

Male 19 47.5%
Female 21 52.5%
Family Position
'~ Husband 7 17.5%
Wife 7 17.5%
. Child 18 45.0%
Other 8 20.0%
Farm Resident 33 82,5%'
Non-Farm Resident 7 17.5%
Years of Schooling
0 ~ 8 years 11 27..5%
9 -12 years - 19 47.5%
13 + years 10 25.0%
Property Size
"50 - 499 acres.’ 24 60.0%
500 - 949 acres. 9 - 22.5%
7 17.5%

59
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Playing time‘cor:glated significantly and negatively with
property size (r;?-,56) (Appendix G). This indicates that
the owners of larger properties took less time to play the
~game than did the owners of smaller propertieSg All players
with 500 or more acres were in the shortest playing time
period whereas only 21 percent of the players with less than

500 acres fell in the shortest time pefiod.

Table 6

Distribution of Game ParticipantS'by

Property Size Game Playing Time (Minutes)
" (Acres) 110 - 125 126+ - Total
' No. Percentage No,‘Percentage' No. Percentage
50 - 499 5 21% 19 © 79% 24 100%
500 * 16 100% 0 0% 16 _100%
Total 21 19 40

x%=24.13, df=1, p< .01

The number of players in a game would seem to be related
directly to the playing time as a significant positive cor-
xelatioﬁ of r= .77 was computed for number of players versus
playing time. Table 7 shows that 16 of the 21 players (76 per-
cent) in the shortest time category were also in the category of
fewest players and only five (24 percent) were in thellargest

(5 to 7) player category.

Game playing time also showed a significant positive

correlation with the amount of money earned by the participant
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at the end of a gaming session (r=f31). Increase in playing

time resulted in more money being earned by game participants.

Table 7

Frequency Table of Number of
PlayerS‘and Game Playing Time

Game PlaYing Time (Minutes)

Number of
Players - 110 = 125 - 126 + Total
No. Percentage No. Percentage No. _Percentage

0 - 4 16 76% 3 243 19 100%
5 -7 5 243 16 76% 21 1003
Total a 1o a0

x?=14.59, df=1, p<.01

Game Scores

The scoring as described previously consisted of three
individual scores. The total score was a composite of the
money score and the environmental unit score. Since money was
more plentiful than environmental units it was the largest
contributor to the total score. The mean total score for
the 40 players was 7291 poihtsf This score demonstrated a
cohsiderable amount of variability as would be expected and
the standard deviation was 2293. The mean money score was
$5646 with a standard deviation of 2274. This mean score
represents what would seem to be an excessively large amount .
- of money, but sihce all participants began with $5000 out

of which they paid from $1100 to $2600 for their land.
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Participants began with'ZOOO'environmental unitS'(E,U.'s)'T
Managing a'piece'of land reqUireS'some'disruption to the
environment, and since players had to maintain their E.U.'s
above'lOOO, a mean score pf 1643 did not seem unreasonablef
The variability as indicated by the standard deviation was

538 points.

Game Scores ‘in Relation to Player Characteristics -

Total score showed a significant'positive cor:elation
(r=.47) with the number of years of schooling. This indicates
that the more education a ﬁerson has the higher the score he
was able to achieve'on the game. The bivariate frequency
distribution for these two variables produced a significant
chi—square'at‘the‘,OS level (see Table‘8)f Table 8 shows -
that 20 percent of those with 0 to 8 years of schooling were
in the highest total score'category, whereas 45 percent of
those in that category had 13 or more years of schooling.
The lowest total score category, however, contained only one
person with 13 or more years of education while 35 percent
had 0 to 8 years. These figures suggest that the game
needs to be adjusted to accommodate the lower educational
levels and particularly those in the 9 to 12 year category who
represent the mean educational level for the population.

Total score correlated with the money score with a
positive significant correlation (r:797). There was. also a
significant negative correlation (r=-.63) between the total

score and rank within the playing group. This was expected



- 63

Table 8

Frequency Table of Years of

" 'Schooling and Total Score

Years of Above Median Below Median

Schooling  Frequency Percentage Frequency Percentage Total
0-8 years 4 20% 7 35% 11
9-12 years - 7 35% 12 60% 19
13+ years 9 45% 1 5% 10

Total 20 100% 20 100% 40

x2=8.62, d.f.=2, p<.05
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since the total score determined the rank; the person with
the highest score in the'group ranked first while the person
with the 1owe;t‘ranked last.

Money scores demonstrated almost the same relationships
with the variables as did the total scores. There was a sig-
nificant-negative'corfelation between money score and rank
within the playing group (r=-.55) and a significant positive
correlation between money score and the number of years of
schooling (r=746)g

Unlike the money scores and total scores no sig-
nificant correlations were found between environmental units
(ETU,'s)'and either money or total scores} There was a sig-
nificant negative'correlation between E.U. score and the rank
- within the group (r= -.35). This indicates that the higher
a person ranked within a group the higher was his E.U. score.

Although the correlations and the bivariate frequency
distributions were not significant for family position versus
any of the previously mentioned scores there is a trend
exhibited in the corrélation matrix. All of the correlations
for these three variables (money score, environmental unit
score and total score) were negative and the smallest omne
(r= -.23) is within .08 of being significant which indicates
a tendency towards higher scores being related to the family
positions categorized on thellower end of the scale with one
for husband, two for wife, three for child, four for relative
and five for other. One area which reflects total score is

rank within the playing group and this does correlate
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significantly (;:,57) and positively with family position,
This means there'appears to be a positive relationship between
those achieving first place and husbands who rank first on
the family ﬁosition scale and so on down thé‘Iist; This tends
to support ‘the previously mentioned trend indicated between

scores and family position.

- Subjective Observations on Game Play

The comments recorded immediately after game play
2revea1ed some useful information for future mod1f1cat10ns of
the‘gamef, In all playlng sessions it was noted that many of
the Consequence Cards were too generous. Players~weie
receiving so many free cattle as a result of consequences
of their own and their neighbours' land usage that it became
unnecessary for them to buy any. Players were reluctant to
spend money and except for a few individuals invested very
little in the play and were left with larger sums of money
then would seem realistic. This would seem to necessitate
the use of more monetary constraints such as land taxes and
income taxes in the game play.

Family members ‘tended to co-operate and advise one
another rather than compete. The elder playerS'often described
to younger players examples of how they dealt with particular
problems deVeloping in the game on their own land. Thus, the
_game'appeared to stimulate additional benefits other than those

that were intentionally designed.



66

Anothe;.modification ;equired.was in terms of the
ease with which players were able to regain environmental units.
Often those who succeeded to rank first in the game had
depleted their environmenfal unit scores to a negative value
in the first year of the game.

One comment recorded on four of the nine game sessions
was that families took the attitude "it's just a game' and
did not serously conside;.itsmapplication to real problems on
their own léndf This appears to be due to a prevailing
attitude about games but in part may be attributable to the
amount of chance which determined success or failure in the
land use simulation game. One indirect method of reducing
chance would be to extend the number of rounds of
play because it appeared that near the end of the last round
and in discussions after the game players were beginning to

perceive game strategies.

‘Game Attitudé

The attitudes. of the participantsntowa?d the game
were measured by a five statement Likert scale (Appendix B)
which had a maximum score of 25 points and a minimum score of
five. The mean for the‘group was 19.4 with a standard devi-
ation of 2.4. This indicates that most people were satisfied
with the game and that there was little variability demonstrated
in the set of scores.

None of the correlation coefficients or bivariate
distributions showed significant‘relationships between game

attitude and other player or game play variables.



67
TEST RESULTS

Table 9 summarizeS‘the'results of the pre and post-
test measurements. One feature in the mean scores that is
worth commenting on is the low level of the mean.scores on
both knowledge tests. The means seem somewhat lower than
would be expected and reflects either on the difficulty of the
instrument used or the failure of the game to teach information

about land use'planning or a combination of both reasons.

Differences Between Pre-test and Post-test Results

A significant difference was observed between scores
attained for instructional objectiveiz at the ,10'1eve1. That
objective stated that the learner will develop a more positive
attitude towards considering the effects of his land use pians
on neighbouring lands.

The t-test on the knowledge scores produced a sig-
nificant result at‘the',lo level implying that some increase in
knéwledge ocCurred,” Objective 5 which was part -of the knowledge
test produced a-significant result at the .025 level. This
- objective stated that the learner will be ablé to describe the
competitive relationships existing between forestry and field
crops, waterfowl and field cnops, cattle and field crops, cattle
and waterfowl, cattle and big game, forestry and cattle and big
game and forestry.

Non-significant t-test results occurred withlreSpect to
the attitude test total score and objectives 1, 3, 4 and 6f

Thus, modifications to the game resulting from this study must



Table 9

Summary of Pre-test and Post-test Results

Test Scores
Mean Mean
Maximum Pre-test Post-test

Tests ‘ ‘ - Score - Score Score Chénge

T-value

Probability

Objective 1
Land Use Planning

Attitude 40 25.70 26.00 0.30

" Objective 2
Attitude Towards
Effects of Land Use

on Neighbours ‘ 40 ’ 26.70 27.80 1.
Total Attitude Test Score 80 52.60 53.80 1.

Objective 3
Knowledge of Land Use

Capabilities 5 2.25 2.40 0.

Objective 4
Economic, Ecological Interaction 5 3.13 3.15 0

Objective 5

Competitive Relationships 5 1.73 2.28 0.

Objective 6
Good and Bad Land Use

Strategies 5 2525 2.28 0.

Total Knowledge

10
20

15

.02

56

03

Test Scores 20 9.13 10.18 1.05

1.43
1.04
0.58
0.10

2.04

0.09

1.56

p~>.10

p<.10

P >f10
p >.10
P >.10
p<.025

p >.10

P<.10 ©

-]
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focus especially on improving learner performance in those

areas.

Relationships Among Test Results

Of the nine possible correlations between attitude pre-
test and post-test scores, seven were significant at the .0l
level, one was significant at the .05 level and one was not
significant. The consistency indicated between pre-test and
post-test scores demonstrated that very little change in
attitude occurred from pre-test to post-test. This was not
entirely unexpected in that attitude change generally involves
a longer period of time than existed between measurements in
this studyT

The knowledge a person had on entering the game seemed
to show a direct positive relationship to the attitude measured
by both the attitude pre-test and post-test. A significant
positive correlation existed between knowledge pre-test and
both attitude pre-test (r=.37) and post-test (r:.36)f

Objective 2 on the post-test which states participants
will develop a more positive attitude towards the effects of
land use on neighbouring lands correlates significantly and
positively with pre-test score for objective 4 (r=.31) which
says learners will describe the interplay of economic and
ecological factors in land use planning. This implies the
more a participant knew about this economic and ecological
interplay the more positive was his attitude towards the

effects of land use on neighbouring land after playing the game.
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Table 10 summarizes the numerous significant cor-
relations between pre and post-test objective 6 scores and
~other test and game scores. Objective 6 states that the
learner will be able to diffe;entiate‘betweenAgood and ppér
land use strategies. There seem to be at least two possible
explanations of the co:relationS'that axe'shown for objeCtive
6 either the other measures are measuring the same things as
objective 6 or a knowledge of good and poor land uses affects
the degree of achievement of the variables noted in Table 10.
If objective 6 is a general measure for the other scores it
correlates with it suggests an alteration of the instruments
and possibly the game scoring is necessary. The correlation
between pre-test and post-test objective 6 of r#é&l which is -
significant at the .01 level shows that participants enter the
~game with a knowledge of the difference between good and poor
land uses and this tends not to change as a result of the
playing of the‘game5 Therefore'if the game could be modified
to increase the knowledge of good and poor land uses the
scores on the significantly correlated variables would increase
which is of special importance on the post-test scores since

by raising these scores more learning would be achieved.

Player and Game Characteristics in Relation to Test Results

Post-test objective 1 which stated that the learner .
will develop a more favorable attitude towards the land use
planning proceSS’showed a significant negative correlation '
(‘=737) with property size so that owners with larger pro-

perties had IeSS'favorable attitudes towards land use planning



Table 10

Summary of the Correlation Coefficients

Between Objective 6 and Other Test and
__ Game Variables™ o

Test and Game Scores

I

[} (] (Y] V] .
- ~ ~ e o
L) o o 0 , o
(3] O v O (8] N ) . O 3
. w n v N . . , . +
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&0 > P> n o n > + bd n & n > +
] T X 0 o4 [ ] © ot n . 0. @ o ey o
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I oerd 1 O L] & o PO M. I B8 BT &OK. O Q ©
25 Sx £F 8L 853 £23 223 828 88 88 63
Objective 6 A <t A D 8D . A< MOV MMM AMY. LON . OOV =0 =
Pre-test
Scores on
Objective 6 .51 .32 . .46 . 43 ... .42 .. . .57 . ... .38 .. .52 ... .01 . .35 .34
Post-test:
Scores on
~Objective 6 .56 .47 .38 .33 .38 .31 . .65 1.00 . . .35 .31 .34

* _- .05 level of significance (r > .31)

— .01 level of significance (r> .41)

TL
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than those with smaller propertiesf' Propexty size showed a
sighificant negative correlation (r=-.31) with post—tést
attitude score. Thus landowners with larger properties tended
to finish the game with a less positive'a.ttii:ude.~ Years of
schooling correlated significantly (r=.32) with the post-test
results of objective 6. This objective concerns the ability
of the game players to differentiate between good and poor
land uses. Thg players with more years of schooling were
better able to distinguish between goéd’and poor land uses.

The attitude post-test scores had a significant neg-
ative correlation with the total number of environmental
units scored on the game (r= -.32). Fewer environmental units
were thus acquired by people who had developed a more positive
attitude toward land use planning.

Money score'correlated significantly and positively
with pre-test (r=.34) and post-test objective 6 (r=.31) and
pre4test'(r=742) and post-test knowledge (r=.36) score totals
and post-test objective 5 scores (r=.31). It appears that the
money score and knowledge scores were closely related, thus,
the'more a person knew about land use planning on entering
and on Completion of the game, the higher was his money score.
Since the money score was the largest contributor to total
score, exactly the same correlations existed for total score.

Objective 5 on the pre-test, which is concerned with
the competitive relationships, cor;elated positively with
minutes of play (r=.37) showing that increased playing time

should increase learning on objective 5. That objective also

[
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had a significant positive correlation with the number of
people in a group playing the game (r=.44) which indicates
that the more people playing the game the better was the
achievement on objeCtive 5.

A significant positive correlation existed between
objective 6 (good and poor land uses) on the post-test and
attitude towards the game'(r=.35): The better the attitude
towards the gahe; the higher the score on this objective.

The number of players correlated negatively with the knowledge
of good and poor land uses, objective 6, on the post-test

(r: —733) so that fewer players led to better results on
post-test objective 6.

The rank a person achieved within a ﬁlayingvgroup
demonstrated a significant negative correlation with total
score on the knowledge pre-test (r= -.32). The implications
of this were that the more knowledge a pérson had on entering

the game, the better the chances of success.
SUMMARY OF THE ANALYSIS OF RESULTS

The data analysis showed that a number of significant
correlations existed between participant characteristics,
game play data and a;titude and knowledge test scores.
Playing time correlated negatively with property size and
positively with thevnumber of players, money scores, score on
pre-test objective 57 Pxope;ty size correlated negatively
with the post-test attitude score and score on objective 1 on

the attitude towards land use planning. A positiﬁe correlation
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was found between the number of people in the playing group

and objective 5 on competitive relationships and post-test
score on objective 6 on knowledge of good and poor land uses.
The number of years of schooling correlated positively with
the total score on the game and post-teSt:scores on objective
6? Knowledge as measured on the'p;e4teSt correlated positively
with pre and post-test attitude score and money score. Rank
within a playingvg;oup and family position was related so that
family heads and their spouses tended to win the game more
frequently. Objective 6 had 20 significant correlations with
other variables which indicated that perhaps a knowledge of
good and poor land uses is an important consideration for
future modifications of this game.

Statistical tests carried out on pre’and post-test
attitude and knoﬁledge scores revealed that some learning had
occurred. There was a significant increase in knowledge of
land use planning with a notable increase in knowledge about
competitive relationships among domestic and native populationS{
The only change in attitude noted was related to participants'
attitude towards the effects of his land use plans on neigh-
bouring lands which was shown to become slightly more positive.

The data anélysis presents a great deal of material
which will ultimately be useful in modifying the existing

East Kootenay Land Use Simulation Game.



Chapter 5
SUMMARY, CONCLUSIONS AND IMPLICATIONS

The concluding chapter of this study embhasizeS'that'
the nature of this investigation has been that of a pilot
study,» Since the game used in the study was untried on the
population selected many of the'difficulties'with the game and
its administration were Unforeseen, The results of the study
will help in modifying the'preSent'game'and carrying out
studies of this nature with similar rural populations.

There seems little doubt that the technique has utiiity
for adult'environmental education; hOwever, it is also evident
that the development of gaming requires a substantial
investment of time and energy. Whether or not this investment
is justified is dependent on the techniques and devices
available, instructional objectives and the target population
being conside?edf With the population represented in this
study, both their pﬁysical isolation from institutional forms
of education and thé evidence available on their participation
in adult education programs makes it appear that the time and
effort in developing an effective game for instructing people

about land use would be worthWhile,
SUMMARY

The purposes of the study were three-fold; to examine
the usefulness of simulation gaming for environmental education,

75
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to design a land use simulation game and to analyze the effect-
iveness of the designed game. The rationale behind the purpose
was that environmental matters are of major public concern and
people need to be well informed about them. To provide the adult
populace with the education requres that new techniques need to
be examined and simulation gaming was chosen as a technique
that has charactéristics.that suit it to adult environmental
education.

The hypotheses which the study set out to investigate
were two. The'first‘was whether or not the game produced any
significant change in the players knowledge or attitudes, This
hypothesiS‘included the six behavioral objectives the game was
to achieVe{ The second hypothesis probosed that there would be
relationships between player characteristics, game play and
test xesultS{

l The procedure used in the study involved two separate
parts. A procedure for designing theigame had to be identified,
which included finding a source‘of data from which to develop
the simulatioﬁ. The'procedure outlihed by Glazier (41) which
involved ten steps was adopted. As a source of data the land
capability analysis for the East Kootenay area of British
Columbia which had been recently completed was used.

Once the game was designed a series of playing sessions
followed to work out "bugs' that were still present in the game.
The next step was to design the appropriate evaluation
instruments. Finally the game was taken to the East Kootenay

to be played by 40,resident5'of pxopertieS'la;ger than 50 acres
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living in School District number 2, Cranb?ook;4BritishiColumbia,

The game was taken to the homes of nine families. A
pre-test was administered before the game, the game was played,
and a post-test was completed.

The game was to be a board game using an enlarged two
square mile section of a xepresentativefarea on the map,

Players were to have money and tiles to reﬁreSent cattle, big
game, foreSts; waterfowl and field crop5'a5'théir planning
resources.’ |

The objectiye of the game is to maximize the economic
returns while minimizing environmental destruction. Players
had to increase their money and maintain their environmental
units to compete with other players to win the game.

Two p;éliminary designs were tested and a final yersion
of the game was p;‘bduced’T The final version involved playets
beginning the game by buying simulated pieCes of property, A
maximum of nine'playerS‘or.groups of playerS'could participate
and a minimum of two. Following this players went through a
seasonal cycle. Play began with winter at which time land had
to be cleared and prepared for domesticated cropS'and animals.
Spring followed as a time for placing domesticated speCieS'on
the bOa;d, Summer followed as the'time‘for buying back wildlife,
Fall ended the first year with selling of f produte, The game
continued another year and the blayer with the highest total
score (money score pluS'environmental unit score) and who had

kept the environmental unit score above 1000 won the game.
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The player characteristics showed that of the 40, 47.5
percent were male, 52.5 percent female and 45 petcent were
children, 17.5 percent wives, 17.5 percent husbands and 20
percent were others. The mean educational level of the group
was 10,7 years. Eighty-two and a half percent of the people
resided on farms and the mean land size was 537.1 acres.

The play of the game took an average of 137.5 minutes.
Correlations between property size and playing time were sig-
nificant at r= -.56. The number of players correlated signif-
icantly and positively with playing time.

The'three'game'scores“total score, money score and envir-
onmental unit 'score had means of 7291 points, $5646 and 1643
points respectively. A significant positive'correlation of
r=.47 between the number of years of schooling and total score
was present. Tdtal'score'cor;elated'(n:f97) with money score.
Money scores showed exactly the/same‘correlations as total score
due to their inter-relationship in the scoring procedures.

Environmental unit'scoreS'showed no significant cor-
relations with player characteristics.

The rank within a group correlated significantly and
positively with family position,.

The subjective data on game play indicated a number of
areas for possible game modificationf Consequence cards should
be less generous in giving away free cattle and environmental
units were too easily regained. A reduction of chance in the
~game would overcome some of the problems with the attitude

expressed in "it's just a game'.
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The mean game attitude score was 19.4 out of a possible
total of 25. Thisscore did not correlate with any of the
participant or game play variables.

The t-tests produced three‘significént results. The
attitude towards the effects of land use on neighbouring lands
waS‘increased significantly at the .10 level by the'gamef
Players ‘increased their knowledge of competitive'relationships
significantly at the .025 level. An overall increase in
knowledge was attained and deemed significant at the .10 level
of significancef

Test results showed relationships among themselves.
Eight of nine possible correlations between pre-test and post-
test attitude scores were significant. ‘Entering knowledge
correlated significantly and positively with attitude.
Objective 6 dealing with a player's knowledge of how to dis-
tinguish between good and boor land uses correlated significantly
with six other test scores.

Knowledge and attitude correlated significantly and
positively with the following player and game characteristics;
years of schooling, money scores, total scores, playing time,
number of'players; attitude towards the game and rank within
the playing group. Negative significant correlations weie found
between knowledge and attitude test scores and ﬁroperty size

and environmental unit score.
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CONCLUSIONS

The data collected has 'shown that'SOme'learning
occurred among the participants.after'playing the Eést'Kootenay
Land Use Simulation Game. Although learning failed to be
measurable in a number of areas under investigation it should
be borne in mind that it waS'anticibated that much of the
information gathered in this study would assist in modifying
this version of the simulation game to improve its learning
effectiveness.

Examination of the data revealed that the participants'
knowledge of land use planning had increased and specifically
their knowledge of the competitive relationships among wild
and domesticated species had increased. It also was found that
while there was 1little overall change in attitude a more
positive attitude tbwardS'consideting the effects of land use
plans on neighbouring lands developed after the.game.Was
played.

Numerous'relationshipS‘among participant'characteristics,
game play data and knowledge and attitude test scores were
discerned. These'relationships'de5cribed many of the character-
istics of this learning device which need to be examined to see
if alteration can improve game effectiveness.

Participants with more years of schooling and who were
family heads were the most successful game ﬁarticipants in
terms of winning the game. It was determined that property.size
influenced the playing time of the game and the participants

attitude towards land use planning. The larger the property the
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shorter the playing time and the more negative the attitude
towards land use planning.

Money scores and attitude were related to the knowledge
a person already hdd about land use'blanning, The more a person
knew about land use planning the more'positive was his attitude
towards it and the more likely was he to achieve a higher money
score and thus game success.

Instructional objective 6 on the participants.ability‘
to differentiate between good and poor land uses was found to be
an important variable'as1far aS'itS‘correIation with other
variables was concerned. The numerous correlations suggest that
this objective blayed a prominent role in the learning that
bccurred and the success of game playf

The‘simulation‘game‘studied had limited success in
terms of learning effectiveness as would be.expected the device
had not been previously field teStedf The study did supply
valuable data for use in making this simulation game into a

more effective learning device.
IMPLICATIONS

The'implicationS'of this study are mainly concerned wi;h
what modifications should be made to the game which was designed
in th'e'studyf Any modifications suggested of~course“requ1re5'
further play of the game to find out if they enhance the'play
and effectiveness of the game.

Money scores, it is suggested, are too high. This

requires the placing of some further monetary constraints on the
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game which can be done in a numbef of ways. Less money<cqu1d
be given to playe?S'at;thefsta:ttof the game, the differential
bétween purchase and sale p;ice.COuld be reduced, or external
monetary constraints such as taxes or in consequence cards
could be added to the game, to decrease the amount of money
earned.

Correlations between game success and years of school-
ing would appea; to indicate that the game requires some
decrease in comﬁlexity to accommodate the lower educational
leVelsg The way this could be done is not entirely clear,
perhaps simplification of the'yocaﬁulary and less complex
arithmetic operations.

The Subjectiye’data collected suggests consequence
cards need to less liberally dispense”free'cattle; regaining
environmental units is to easy, and the attitude "it's just a
~game" is. a negative'influence? Overcoming the p;oblem with
the'conséquence'ca;ds iS'quiet'simple?and requires only
modifications of the reWards within the'ca?dsf However,
making enyi;onmental units more difficult to regain poses a
more difficult p:oblemf Possible solutions are to have severe
financial penalties for allowing environmental units to drop
below a certain level or pe:haps reduce value of the units"
when they are re-acquired. The only modification for the
attitude ﬁit'stjust'a‘game" is to reduce chance events and
proyide'logical.explanations_for any chance events that do

occur.
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The objective on discriminating good and poor land use
strategies seems an imﬁo;tant one.. Perhabs more’emphasiS'shquld
be placed on this in thevgamefi At the end of each annual cycle
judgement could be'passed.on the land use strategies employed
to that point.

Finally not.rélated.to.modifications to this game the
study has demonst;ated that a land use‘blanningvgame has -
potential as a device for use in adult“environmentalveducationt
Although the‘potential is not fully realized in this game it is
probably more due to the failure of the game design at this -
pqint in itStdeVelopment than the inability of this technique
to producefthe'desired’;eshlts,' Simulation games generally
have had a history of use with adults. Business games, war
~games. and boliticalﬂgames'are.COmmonly used in adult education.
The ?easqns for their use with adults is probably related to
the p;acticality‘adults demand of their learning experienceg
Games tend to.demonst:ate.theoyetical knowledge'applied to real
situations rather than talking about it in the abstract. Adults
can use their vast store‘of practical knowledge'ahd exberience
to solve problems preSented,by;games.and also have a chance to
apply new knowledge at'variqus stages of the game. Also not to
be ignored is the informality of this approachAWhich is of
speéial benefit tovthose'thse“exbe:iences,withfformal.edUcation
has left them with a negative attitude to classroom--lecture. .
typeilea;ning.techniques, Finally games of the'simplé non-

: computeyized form are easily taken into the hbme*ofﬁthé'clienteh%
as was done in this study, thus overcoming a hurdle which often

1imits:participation in adult education ventures.
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APPENDIX A- PRE-TEST INSTRUMENT

PART A -~ EAST KOOTENAY LAND USE SIMULATION -Group #

e GALE_EVATUATION STUDY. Person

Card # 1

Instfuctionsz Please check one of the five categories (from strongly |
asrree to strongly disagree) for each statement,
R e

ngly
ee
Neutral
Disagree
Strongly
Disagree

|

Stro
: Agr

l, Landowners should be able to do what 
they wish with their land.

2o Land use planning is just coumnon sense,

3. Our national parks should be preserved in :
their natural state with roads and
buildings prohibited.

4, What I do with my own land is my own
business,

5. Land users must attenpt to minimize
possible bad effects on neighbouring lands.

6. Farming operations should not have to
change their plans to accommodate some
wildlife population,

7. All landowners should have registered land
use plans approved by a gqualified land use
planner,

8, Landowners with high capability land for
agriculture should not sell their
property for building developuments,

9. wildlife populations damaging cash crop
or competing with cattle must be removed,

10, By planning land use it is possible to
: foreses environmental probleuns,

11, Individual landowners nave no respon=-
sibilities toward wild animal populations.

12, When economic interests conflict with
ecological interests the decision should
be made in faver of economic gain,



PART 4 -2 -

Strongly

Agree

13. | I would be willing to sit down end work
- out & lend use plan with & professional
land use plamner.

14, ' The land uses of one piece of land have no
~effect on neighbouring lands. :

15, Building prograas that disrupt the ecology
should be zbandoned and the land returned
t0 its netural state.

16. Any lend caen be successfully ferued
provided enough money and tiue is
aveilable to develop it.

o

Diszgree
Strongly
Disegree

Neutral

Agree
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PART B ~ EAST KOOTENAY LAND USE SIMULATION GAME Group #
EVALUATION STUDY -

Card # 1

Instructions: Please select the BEST answer for each of the

Person #

follow1ng questions,

1. Iend capability refers to: - (

what originally grew on undisturbed land,
the land's natural ability to support native or
domestic plants and animals.,

d). the land's potential for agricultural production.

a% uses the land is being put to presently.

2, Moderate capability big game land has: - (

a) only the ability to support big game,

bg the ability to support big game and cattle.

¢) the ability to support blg game, cattle, field
crops and forests.

d) the ability to support big game, cattle. and
forestse.

3. "High capability agricultural land cen support: : (

a) more cattle than big ganme.
b) as many cattle as big game.
c) fewer cattle than big game.
d) more big game than cattle.

4, High capability forestry land can support ' (

a) waterfowl, cattle and forests.

b) big game, and cattle.

¢) field crops, forests, cattle and big game.

d4) waterfowl, forests, field crops, big game and cattle.

5. Land capabilities are the result of: ' (

~a) natural conditions, -

b) man-made conditions.

c) economic conditions. .
d) traditional uses,

6. The .cost of maintenance of environmental quality: A

a) is the responsibility of the landowner.
b) is the respons .bility of the government.
¢) both,

d) neither.



7. Increasing environmental quality often:

'b) decreases profits.

ag increases profits.
c) does not affect profité.

" 8. The economic gain and environmental quality ares

b) never in conflict.
¢) only occasionally in conflict.

ag frequently in conflict.

9. Big game and waterfowl populations have:

a) no economic value.,
b) great economic value.
¢c) some economic value.

10. Meintaining a high degree of environmentalbquality:

ag costs landowners a lot of money.
b) costs the landowner nothing.
c¢) slightly increases the landowner's costs.

11. Forgst removal can result in:

a) increase in big game animals.
b) decrease in big game animals.
ci *2tter soil conditions,

d) fewer cattle.

12. Big game and cattle compete for:

a) sources of water.
b; the same food supply.
¢) none of the above,

13. Increase in cattle can cause:

a) decrease in waterfowl,
.b; increase in forests.

c) decrease in forests.

d) increase in field crops.

14. Decrease in field crops can cause:

increase in cattle.
decrease in forests.
decrease in waterfowl,
increase in biy; game.

a0 oP
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PART B : =3~
15, Increase in big game can cause: : ' (

a) decrease in cattle.
‘b) decrease in field crops.
c¢) increase in cattle,
'd) increase in field crops.

16, Exceeding the carrying capacity of land and bringihg (
“in extra feed for cattle is: : ' .

'a) good land use.
"b) bad land use.
¢) neither.

17. Changes in the land which affect a neighbours' (
land are: ' _ ‘

a) good land use, , ,
bg bad land use. '
¢) neither.

18. Converting all land of any capability to agriculture (
uses is: : ;

ag good land use.
b) bad land use.
¢) neither,

19. Using limited agriculture land for field crop , (
production iss :

a) good land use.

b) bad land use.

¢) neither.

20, Removing waterfowl by draining wetland to increase (
field crop production is:

ag good land use.
b) bad land use.
¢) neither,



APPENDIX B - POST-TEST INSTRUMENT

PART C - EAST KOOTENAY LAND USE SIMULATION
GAME EVALUATION STUDY

Group #
Person #
Card #
Property Size

Pleaee flll in the appropriate information belows:

A)

B)

c)

l. liale

2. Female

What is your position in the family?
1. Husbhand

2, Wife .
3. Child
4, Relative
5e¢ Other
How many years of school have you
completed?
years.
Was more than $250 worth of agriculture
produce sold from this land in 19717

l. Yes

" 2. No

96

1, 2

3,5
6

1l

12 1.
2,

52.

—2

7,10

|

3.

4.
50

17,18
19

20 1l.
2e



PART D ~ EAST KOOTENAY LAND USE SIMULATION GAME

EVALUATION STUDY

97 .

Group #
Person #
Card # - 2

Instructions: DPlease check any one of the five categories (from

strongly agree to strongly disagree) for each statement,

1.
2.
3.

4.

5e

This game was enjoyable.

I wouldn't mind playing this game again,

 Phis game ien't really like the real

problems landowners face.

I would recommend this game to my
friends to play.

I think every landowner should have
a chance to play this game.

Strohgly

Agree

Agree

Neﬁtral

Disagree

Sfrongly
Disagree
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PART A - EAST KOOTENAY LAND USE SIMULATION Croup# ____

. GALE EVALUATION STUDY. Person #

Card # 1

Instfuctions: Please check one of the five categories (from strongly ‘
ssree to strongly disagree) for each statement,

) QO o \
~ -4 o ~Ho
& g Py

. v o & 80
o0 © R o«
85 & 4 &4
nd =z A nA

1, ZLendowners should be able to do whet
they wish with their land.

2, Land use planning is just counon sgense,

3s Our national parks should be preserved in
their natural state with roads and
buildings prohibited,

4, What I do with my own land is my own
business,

5, Land users must attempt to minimize
possible bad effects on neighbouring lands.

6. Farming operations should not have to
change their plans to accommodate sowme
wildlife population,

7o All landowners should have reglstéred land
use plans approved by a qualified land use
planner,

8. ILandowners with high capability land for
agriculture should not sell their
property for building developuments,

9., Wildlife populations damaging cash crop
or competing with cattle wmust be removed,

10. By planning land use it is possible to
: foresee environmental problens,

11, Individual lendowners have no respon-
31b111t1es toward w1ld animal populations,

12, When economic interests confllct with
ecological interests the decision should
be made in favor of economic gain,



PART A -2 -
13, . I would be willing to cit down and work
~out & lend use plan with & professional
land uce plamner.

14, ' The land uses of one piece of land heve no

~effect on neighbouring lands. _

15, Building prograus that disrupt the ecology
should be abandoned and the land returned
to its netural state.

16, Any land cen be successfully ferued

provided enough money and tisie is
evailable to develop it.

Strongly

Agree

Agree

Neutral

Diszgree

Strongly
Disegree

O
w
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PART B ~ EAST KOOTENAY LAND USE SIMULATION GAME Group #

EVALUATION STUDY Person #
Card # 1

Instructions: Pleaée select the BEST answer for each of the
following guestions,

1, Land capability refers to: v (
a) uses the land is being put to presently.

what originally grew on undisturbed land,

the land's natural ability to support native or

domestic plants and animals,

d) the land's potential for agricultural production.

c

2, Uoderate capability big geme land has: o

a) only the ability to support big game.

b; the ability to support big game and cattle.

¢) the ability to support big game, cattle, field
crops and forests.

d) the ability to support big game, cattle and
forests.

3. "High capability agricﬁltural land can support: (

a; more cattle than big game.
b) as many cattle as big game.
c) fewer cattle than big game.
d) more big game than cattle.

-

4. High capability forestry land can support _ (

a) waterfowl, cattle and forests.
b%’big game, and cattle.

c) field crops, forests, cattle and big game,
d) waterfowl, forests, field crops, big game and cattle.
5. Land capabilities are the result of: ' (
‘&) natural conditions.
b) man-made conditions.
¢) economic conditions. .
d) traditional uses.

6. The cost of maintenance of environmental quality: |

a) is the responsibility of the landowner.
b) is the responsibility of the government,
¢) both,

d) nelther .



PART B (2)

Te

10.

11.

12.

13.

14.

b

20 oMo

-101

Increasing environmental quality often:

'

decreases profits.

a§ increases profits.
does not affect profité.

c
The economic gain and environmental quality ares
ag frequently in conflict.

b) never in conflict.

c) only occasionally in conflict.

Big game and waterfowl populations have:

b) great economic value.
¢c) some economic value.

ag no economic value,

Maintaining a high degree of environmental quality:
ag costs landowners a lot of money.

b) costs the landowner nothing.

c) slightly increases the landowner's costs,

Forest removal can result in:

a) increase in big game animals.,
b) decrease in big game animals.
c) M>tter soil conditions,

d) fewer cattle.

Big game and cattle compete for:
a) sources of water. .

bg the same food supply.

¢) none of the above.

Increase in cattle can cause:

a) decrease in waterfowl.

b) increase in forests.

¢) decrease in forests.

d) increase in field crops.

Decrease in field crops can cause:

increase in cattle.
decrease in forests,
decrease in waierfowl,
increase in bi;; game.
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PART B S -3-
15, Increase in big game can cause: : ' (

a) decrease in cattle.
’b; decrease in field crops.
'¢) increase in cattle,
'd) increase in field crops.

16, Exceeding the carrying capacity of land and bringing |
‘in extra feed for cattle is: S ,

‘'a) good land use.
b; bad land use.
¢) neither.

17. Changes in the land which affect a° nelghbours' (
land are: , '

a) good land use.
bg bad land use.
¢) neither.

18. Converting all land of any capability to agriculture (
uses is:

a) good land use.

b) bad land use,

¢ neither.

19. Using limited agriculture land for field crop ' (
- production is:

a) good land use.

b) bad land use,

¢) neither.

20, Removing waterfowl by dralnlng wetland to 1ncrease ‘ (
field crop production is:

a; 004 land use.
b) bad land use. -
¢) neither.



APPENDIX C - DEEDS FOR SIMULATED PROPERTIES

Land Value $1200

Capabilities

_Cattle

600 Acres}

aniro-ValueTZOOO.

’ E‘x’c‘h‘a‘n‘g’e‘- Units -
Field
Crop'

Big

B F‘o‘r’e‘s‘t" . Game

103

Waterfowl

Moderate .

Agriculture 4

Limited Agriculture

Moderate Big Game

Property 2.

Land Value $1800

Capabil

900 Acres

Enviro—Value'ZOOO.

' 'EXc'h‘é;ng‘e‘ Units -
Field Big

_Cattle ' Crop  : Forest ~ Game

" Waterfowl

Moderate |
Agriculture

Limited Agriculture 2

Moderate Forestry

Limited Forestry

High Waterfowl

MpdeyatQ'Big Game'_‘> 4 0




Property 3

Land Value $2500

Capabilities =~~~

- Cattle

1250 Acres - .
' Enviro-Value'ZOOO
" Exchange Units: -

Field Big.

104

 Moderate Forestry - = .

Crop - Forest ' Game

i'Waterfowl

‘Limit¢d Eo;¢stry -

Moderate Waterfowl

Property 4

Land Value $2600 -

- Capabilities

1300 ‘Acres. -
‘ Enviro—Value 2000

- Exchange Units
Field Big
Crop. ~ Forest . Game

Cattle

L Wateffowl

High Agriculture

8 1 1 4

Moderate .

Agriculture 4

High Forestry

Moderate Forestry

 Limited Fovestry = -2. = 2.

High Big Game =




Property 5

Land Value $2000

Capabilities -

1000'Ac:e3'

105

Envi:o—ValueJZOOO.

- Exchange Units
Field B Big

High Agriculture

. 8 | .. . . . <

Moderate
Ag;icﬁltu;el“

Moderate Forestry

~Limited Forestry

Land Value $1800 .

Capabilities

- 900 Acres~

Envi;o-Value'ZOOO.

" Exchange Units

Field Big

(High Agriculture .

8

- 16- D R 1 e 4 PP L . 0 .

Limited Agriculture

High Waterfowl




Propefty07\

Land Value $1100 -

Capabilities '

- 106

550 Acres.
‘ ' Enviro-ValueFZOOOV
' Exchange Units
‘Field Big

- Cattle ‘' Crop ~ Forest ~Game Waterfowl

High Agriculture _

‘8... 16140

Moderate. .

Agriculture . 4 8

High Waterfowl

Property 8

Land Value $2100

Capabilities

1050 Acres.
' Enviro-Value'ZOOO
'Exthahge Units -
Field Big

High Agriculture | B

_Cattle ~Crop  Forest Game = Waterfowl

Moderate
_Ag;i;ultu;e.

High Forestry

High Waterfowl

Native Range 88




Property 9

Land Value $1900 .

107

950 Acres
' Enviro-Value 2000 .

- Field Big
Capabilities '~~~ ‘Cattle‘i‘crop‘”*'Forestﬁ"Game" Waterfowl
High Agriculture 8 16 T 4 0
Moderate -
Agricultp;e}‘. 4 8 ‘_1' 2 0
High Waterfowl 0 0 0 0 16

Native Range




Card'l

Card 2

' Card 3

card 4
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APPENDIX D - CONSEQUENCE CARDS

Forest Consequence Cards -

Increase:.

Extra range'land in reforested area unavailable
for grazing. Decrease cattle and big game by 2 .
units on your's and neighbouring lands.

Decrease:.

More rangeland available. You and your neighbours

get 4 free units of cattle or big game.

Increase:

Reforesting prevents. soil erosion you recelve 25
EU's for each unit of forest purchased.

Decrease:’

More rangeland available. You and your neighbours

_get 4 free units of cattle or big game.

Increase:
Extra range land in reforested area unabailable
for grazing. Decrease cattle and big game by

-2 units on your's and neighbouring lands.

Decrease:

Cut over area is no longer available to control
spring runoff. Floods destroy 5 units of
forest on your's and neighbours' lands.

Increase:

Reforesting prevents soil erosion you receive
25 EU's for each unit of forest purchased.
Decrease:

Cut over area is no longer available to control
spring runoff. Floods destroy 5 units of '
forest on your's and neighbours' land.



Card 1

'Card 2

Card 3

Car d 4

Waterfowl Consequence Cards

Increase:

Conservation measures. have. prevented p0551b1e
destruction of this local population, Add

25 EU's for each unit of waterfowl increased.
Decrease:

Less damage to field crops results because of
fewer ducks and geese. You and your neighbours
Teceive 3 free units of field crops.

Increase:

Ducks. destroy crops pay your neighbours with

field crops $20/unit each unit of waterfowl

.1ncreased

Decrease:

Disease and winter 'kill destroys 5 additional
units of the population. If whole population
wiped out 200 additional EU's lost.

Increase:

Conservation measures. have. prevented possible
destruction of this local population. Add

25 EU's. for each unit of waterfowl 1ncreased

Decrease:

Disease and winter kill destroy 5 additional

units of the population. If whole population
is wiped out 200 additional EU's are lost.

Increase:

Ducks destroy crops pay your neighbours w1th
field crops $20/unit for each unit of
waterfowl increased. ‘

Decrease:.

Less damage to field crops results because

of fewer ducks and geese. You and your
neighbours rece1ve'3 free units of field crops.

109



Card 1

Ca?d 2.

Ca:d 3

"Card 4
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Big Game Consequence Cards

Increase:.

This increase maintains the populatlon at a
healthy level you receive an additional 50 .
EU's/unit increased.

Decrease:

Severe winter kills off 2 additional units of
big game.

Increase:

Drought reduces feed available for grazing
all populations of big 'game and cattle on
the board decrease by 2 units.

Decrease:.

Severe winter kills off 2 additional units
of big game.

Increase: .
Drought reduces feed available for

~grazing all populations of big game and

cattle on the board decrease by 2 units.
Decrease:.

Competition for rangeland is decreased so
you and your neighbours get 5 free units
of cattle.

Increase:

This increase maintains the populatlon at .
a healthy level you receive an additional
50 EU's/unit increased.

Decrease:

Competition for rangeland is decreased so
you and your neighbours get 5 free units
of cattle.



Card‘l

Card 2.

‘Card'S

Card74l

‘Card 1

‘Ca:d.zs
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Field Crop ConseQuencefCa;dS'

Increase:

Water used to irrigate field crops lowers

the water level in waterfowl areas. Decrease
waterfowl by 5 units on your's and neighbours' lands.

Increase:
Poor capability lands for field crOps, all those

- except moderate and high agriculture and native

range, require. fertilizer at an additional $10/unit
of field crop purchased.

Increase:

Field crops better quality than normal this year.
Keep this card and collect 2 times. value of field
crops at sale time in the fall.

Increase:: . P

Field crops provide more feed for waterfowl.,
Waterfowl populations on your's. and neighbours"'
land increase by 2 units.

Cattle Consequence Cards

Increase:.

Cattle on lands classified as limited agriculture .
or any forestry classification require a feed sup-
plement costing $25/unit of cattle bought. Pay
the bank.

Increase:

Cattle spread disease to big game'anlmals. Reduce
big game populations by 2 units on your's and
nelghbours' land.



Card 3

card 4

112 .

Increase:.
One all land immediately next to a waterfowl
area the cattle disturb the nesting sites.

Reduce waterfowl by S'unitS{

Increase:. .

The market is high for livestock products you
raise.’ Keep this card and collect twice market
value at sale time. This card must be returned
to the pile next fall whether used or not.



Card 1

'Carddz.

~Card 3

Card 4

Card 5

Card 6

113

APPENDIX E -~ RISK CARDS

Disease spreads through p0pulat1on over produced.
You and your neighbours lose 5 units of whatever
was over produced

Neighbours and you lose 100 EU's due to damage
to land caused by over productlon.

If cattle or big game are-over the limit or
over grazing decrease cattle and big game on
your's and neighbours' land by 5 units. If
waterfowl are over the limit decrease your's "
and neighbours' field crops by 5 units.

Land reduced to one half its carrying capaC1ty
for 1 year. Remove over produced animals and
number of animals equal to one half carrying
capac1ty

Severe weather conditions decrease your populatlon

No change.
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1

APPENDIX F - GAME SCORING SHEET

GROUP NOf L .PERSON NO,
CARD NO.
EU's t
Money EU's Money
Year 1 . _
2
‘ 3
. S .

Keep a running total of EU's. At end of each . ear

put total EU's in above chart. It is ONLY in t

final year that it is necessary to count up money
and total of EU'sf’money.

2000



115

APPENDIX G - PLAYER INSTRUCTION CARDS

Rules: -

You may negotiate with your neighbour as to the
planning of his or her land.

Your EU's (env1ronmenta1 unlts) must be above

1000 by the end of the game.

Risk - if you exceed the limits in numbers of
forest, big game, waterfowl, cattle or field

crops for a given piece of land you must draw a
risk card every turn the population is malntalned
beyond the 1limits."

Four or fewer players may buy only propertles

4, 5, 6, or 8.

More than 4 players: the person getting the highest
number on a role of the dice gets first choice with
the person next highest getting second choice and
so on, _

Only one piece of property may be purchased

Winter

Decide which wild populations. you wish to sell to make
room for cattle and field crops:
' sell big game,

sell waterfowl,

sell forests.
Turn over a unit when it has been sold (wh1te side
up) .
Record the number of Environmental Units (EU's) lost by
selling wild populations (forests, big game,'waterfowl)
Draw approprlate consequence card or cards. :

Spring
Buy field crops and cattle to put on land from which

forests and big game have been removed.
Draw appropriate consequence card or cards.
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- Summer. -

If you have cattle you must buy 1 unit of field

crop for each unit of cattle.

*You may buy it from yourself (just turn over the .
number of pink blocks equal to number of units. of
cattle you have).

*You may buy them from your neighbour at a price he
‘decides.

*You may buy them from the bank at twice the sale price
($50/unit).

You may buy back big game, waterfowl or forests.

Remember to add EU's gained to your score.

Draw.apprOprlate.consequence card or cards.

" Fall

Sell field croﬁs;
sell cattleg'

Total up EU's. and cash on hand.
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APPENDIX H
CORRELATION MATRIX FOR PERSONAL CHARACTERISTICS OF PARTICIPANTS,
| 1 2 3 4 5 6 7 8 9 10 11 1z 13
. 1.00
. -.211.00
. .02 -,10 1.00
. -.15 .23 .09 1.00

. -.14 .15 .15 .81 .25 1.00

1
2
3
4
5. -.09 .25 -.01 .74 1.00
6
7
8
9

. -.31 .21 .02 .65 .54 .48 1.00
. -.37 .10 .04 .44 .48 .25 .76 1.00
. -.21 .23 .00 .59 .38 .57 .89 .40 1.00

10. -.08 -s12 .22 .20 .22 .08 -.00 -.06 .05 1.00

11. -.21 .09 .13 .37 .14 .40 .36 .23 .36 .07 1.00

12. .04 -.02 .04 .02 .09 -.09 -.01 .08 -.09 -.04 .45 1.00

13. -.16 .08 -.01 .14 -.02 .26 .21 .07 ,31 .15 .48 -.01 1.00
14. -.30 .05-.11 .07 .11 .19 .21 .13 .22 -.20 .64 .13 35
15. -.29 -.03 .23 .51 .32 .46 .43 .22 .42 .01 .57 .20 .09
16. .13 .01 .20 .25 .16 .20 .14 -.09 .29 .18 .41 .23 33
17. -.11 .28 .28 .04 .15 -.05 .03 -.04 .13 -.04 .22 .02 .13
18. .21 .03 -.15 .02 -.14 .13 .02 -.10 .14 .12 .16 .08 .36
19. .13 -.15 .07 -.02 -.11 .02 .01 -.09 .09 .01 .30 .25 .19

20‘.‘ .1z -.11 .32 .56 .47 .38 .33 .05 ,38 .35 .31 .17 .21

21, .29 -.28 .06 -.26 -.14 -.28 -.32 -.30 -.25 .20 .05 .16 .20
22. -.23 -.23 .46 -.10 -.09 .25 .26 .19 .26 .19 .42 .02 .19

23, -.16 -.30 .47 .04 -.12 .18 .18 .12 .20 .24 .43 .06 .23
24. ~-.56 -.03 :712}-,11 -.11 -.04 .22 .26 .14 -.09 .24 -.11 .28
25. -.45 .21 -.26 -.23 -.19 -.20 .14 .08 .17 -.26 .25 -.04 .26
26, -.13 .37 -.35 .06 .27 -.13 .04 .05 -.02 -.28 -.32 .00 -.29

* _significant at ,05 level (;3731) ,
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TEST SCORES, SCORES ON INDIVIDUAL OBJECTIVES, AND GAME SCORES*

14 15 16 17 18 19 20. 21 22 23 24 25 26

List of Variablés:--

Variable Description

1. Property Size
2. Family Position
3. Numberof Years of Schooling
4, Pre-test Attitude Score
5. Pre-test Score for Objective 1
6. Pre-test Score for Objective 2
7. Post-test Attitude Score .
8. Post-test Score for Objective 1
9. Post-test Score for Objective 2
10. Attitude Towards the Game
11. Pre-test Knowledge Score .
12. Pre~-test Score for Objective 3
13. Pre-test Score for Objective 4
14, Pre-test Score for Objective 5
15, Pre-test Score for Objective 6
16. Post-test Knowledge Score
17. Post-test Score Objective 3
18. Post-test Score Objective 4
19, Post-test Score Objective 5
20, Post-test Score Objective 6
- 21, Environmental Unit Score
1.00 22. Money Score o
' 23.. Total Score
.20 1,00 - 24, Number of Minutes of Play
’ ' 25, Number of Game Participants
.29 .38 1.00 - 26. Rank Within the Playing Group

.01 .18 .55 1.00

.08 .05 .61 .16 1.00
.57 .13 .63 .05 .24 1.00

.02. .52 .65 .17 .20 .21 1.00.

-.19 .03 .14 .10 .18 -.04 .14 1.00
.28 .35 .36 .16 .04 ,31 .31 -.08 1.00

.23 .35 .39 .18 .08 .29 .34 .15 .97 1.00
.37 .16 -.05 .07 -.00 .04 -.23 -.19 .31 .26 1.00
.44 .11 -.00 .09 .09 .15 -.33 .09 -.02 -.04 .77 1.00

-.07 -.17 -.11 .10 -.01 -.13 -.23 -.35 -.55 -.63 .21 .29 1.00

—— significant at .01 level (r>.41).



