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SIMULATlON AND GMIJ ;;l; MODELS: /\PPLICAIION 

IN TEACHING AND £:-.:TENSION PROGRAMS''' Agric~lt:ml Eccno .. :1:s L:!)r:;y 

Michael D. }!oehlj e .:md Vernon R. Eid111c1n** 

I. !ntrn<luction 

Management games are an accepte~ component of the education nnd trni □ inr 

program f.)r students on the universily campus ;:is well as partici,;nnts i.n "Xt, 

s1.on workshops. Numerous applications in agriculture ·riJ agri-' ,:in.:: .. , ca,1 l·-. 

cited inciuding the use of farm mana,;Ament gan,es (Menz and Lonf·..,-, ~h, ii: c';ljl2. 

et al.), grain merrhandising and feed supply management ,:ar.ies <.. \J . .1:.; • : a;.!.ru'1,_ 1·) 

a:1d more r·2cently the use of games in area economic dev2lq,men, .re,,.,_:-

(Daeksen). Our purpose is co evalubL0: simulation and ~,~j □g as r, 1_, :u:t.:.1_. 

tool with :·eference to edu--:ational c,..,_,ectives and learning ,;Lyl '" o~ .1: ,i·.·.:.";.,_ 

students The discussion oriefly r'- 1.~ws concepts of L't!llG.1 Lio,1 .. ,- 1_. · .__.,:' · ·•v:; 

and lear,ullg theory, and then moves tu the use of simu1at.ion anu :-,.1, •; ·i 

education:11 aids. Two examples of ma1,dgement gaming .ire n,·,_ic, _l11(1 ('' ! ~·:1 

Finally, issues contronted ~n evalu.J.'. :ng the costs and L,·T :·its 

gaming procedures'· 111 be briefly discussed. 

II. The Educational Process 

Educational Object~_-·es 

We perceive the following four oc,j ectives as being par,1r .,1u,. , ll 11:.' ; L 

university and adult education programs: (1) ·1ransfer ,f f,icLs--! ids objectLc. 

involves dissemination of that mater.Lal which is accepl ,·,' ;1cc; LH · ,1:. 

crease analytical capabilitics--In ll1,~ realm of cco11omi,'.; ;ind lll,·.11;•,y;•"·,1t, '.ill' 

basic concepts of the.scientific methoJ of anti.lysis, ll)~:Lca_L re .1.~,-i-, ,11!J 

economic concepts and tools that can be used to solve ~rct1rms o; 7akc ~ .cisicns 

ar-e the core of educational activities targeted to ~1cc1..1 : 1q,J_1sh t;11~~ ol•i-, \ ivc. 

(3) Impr,~"e capabiiuy to L,~egrate--"c.ntegrati:1g the (act'.:'. \".:J.li.,, -= 

analytic,c;:;_ concEpls .110;:r, .s. wide spectrum of disci ;1lines i:·,cludin'-- L 11c , . ·Lai, 
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physical and biological sciences is one of the more difficult t2sks to he 

accomplished in the typical agricultural economics unckrgradualL' curr i cu I urn 

or extension program. (4) Values clarification--A fourth objective that is 

found to varying degrees in university classrooms and extension education 

programs is that of providing information to the participant which wil L bro;id,:n 

his knowledge base and assist him in assessing the values by which he is guided 

as to both personal and vocational decisions. 

The Experiential Learning Process 

Many analysts have attempted to determine how individuals lcarn(nru11cr, 

Torbert). The experiential learning model presented by Kolb is one such con­

ceptualization of the learning process. The process of experiential le~rning 

is perceived to be a four-stage cycle (Figure 1). Concrete cxpcric11ccs prov id, 

the basis for both observation and reflection. Based on these observations 

and reflections, the student forms abstract generalizations--in essence, a 

"theory"--to explain the concrete experience. Using this thcorv, t!1c in;,l ic;tl ic;i~: 

and behavior in new ·experiential situations is deduced. Th~~se :i ·i1pU cit i.u;1c-: ar,!, 

in essence, hypotheses which can be tested through experimentaLon and whLch 

also serve as guides to create new experiences which initiate the cycle again. 

Because of their hereditary background and developmental environment, 

most individuals find it difficult to master the skills required in all four 

phases of the experiential learning process, but excel in one or two phases. 

Thus, individual learning styles differ depending upon the ability of rhc indi­

vidual to perform the various functions in <liffcrc1it ph,1sl'S of Llil' Jcarnini, cyd.c. 

Simulation and gaming procedures facilitate efficient.Ly performi.11r_: i:he 

learni~g functions in the testing and experimentation and concrete experience 

phases of the learning process. Gaming enables studenls to develop and test 

hypotheses concerning their conceptualizatiorr of the problem and its solution. 
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Figure 1. The ExperLcntial Lcarni111~ ModL'l 
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The use of games accelerates the active experimentation anJ CL'ncn'LL' c:::,cri,,nco 

phases of the learning process so that additional concepts cc1n l1L' inLro,lu,:cd 

within a given time frame. Having all students participate in active experi­

mentation in the real world would require morefield trips and/or other "concr"t-e 

experience" activities than can typically be accommodated with the th,(' ,rnd 

budget available in most university curriculums or extension conferences. 

Through the use of the gaming procedure, the benefits oE active experimentation, 

hands-on decision making and "pseudo" concrete experiences can be incluJ,•d in 

the learning experience. 

Contribution of Gaming to the Four Objectives 

The use of simulation and gaming contributes to the first th,2c .,rnd 

perhaps the fourth educational objective in management courses. The tran:;rcr 

of fa~ts and accounting and economic principles is typically an import3nt 

objective in such courses. The initial coverage of a principle allows students 

to form the abstract concept and genera~ization. Gaming provides an 01•,h1 rlt1t1 i 1 \" 

to apply the concept, obtain concrete experience and complete tl1c experiential 

learning model cycle by observing and reflecting. The understanding of ,1ccounLing 

and economic concepts is r~inforced if the biological and physical di1ncnsions 

of the outcome are believable. Thus it is important that the resource base, 

technological relationships and input-output prices are "life-like." 

Gaming can make major contributions to increasing analytical capabilities 

and improving student's capability to integrate. Problem identific.1tioD i~ a 

difficult aspect of decision making to teach in a staLic setting, p;1rLlc-ul;1rly 

when the students have not experienced similar situations. Problems of planni11g, 

implementation and control can be introduced rather naLurally in a g;_,Jiil-'. Uullkc 

• 
the use of static case situations, students are given an opportunity lo 

experience the result and complete the experiential learning cycle. Learning 
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to interpret the results of such analytical tools as linear prograu1r:1in1~ or 

decision trees and use the analysis as a basis for dccis ion mald nr i !, cni1.111ccd 

in a gaming situation. The capability to integrate facts, methods of .:rnnlysis 

and values also is enhanced by the repetitive nature of the decision n1aking. 

, Relatively little emphasis has been [;lven to the use of g.1111i.11!; a11cl 

simulation in values clarification in the agricultural economics literc1lure. 

This is probably due in part to the emphasis placed on the first '-.:hree 

objectives, the difficulty of measuring the fourth, and a common attitude 

that values are given. Emphasis is traditionally placed in manat,cmcnL '-1ri~·ntcd 

games on the achievement of business goals, such as rate of return on i.1'.rcs t­

ment and ending net worth, but "satisfying" behavior and leisurc-1,,ork gDals 

may also be relevant. Value or goal clarification can be reinforced during 

the critique of the game thorugh identification of strategies tha[ are 

consistent with alternative values and the results of following these strategics. 

The authors' experience indicates gaming contributes to lean~ in:: ,l,:.· 

showing a use for facts, demonstrating a need for the analytical cc1pab i 1i ti ('S, 

providing an opportunity to practice integration and forcing panicipants 

to consider their values in making decisions. The interest and challenge 

generated by the gaming process carries participants through the c~vcle c,f the 

experiential learning model in a repetitive manner. 

Gaming Procedures 

The first and perhaps most important aspect in the successful use rf 

gaming is to determine the purpose (or the role) of the game .in IilL'vtin,'. 

educational objectives. The purpose is basic to both <lcsi:;ning a:1d ad,ni 11i,;tcri11[\ 

a game. An approach used by the authors and others (Menz .:m<l Longworth) is to 

develop class exercises around a• case situation that is also used as the 

basis for the game. The game is used to generate interest in the exercises 
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and to reinforce learning through repetition. It also adds a dynamic aspL·ct 

that is normally missed with the case study approach. 

Two additional considerations, complexity and whether the game includes 

competition among decision teams, are important considerations in game design. 

The complexity of the game tends to increase as the number of dccisi.011s, U1e 

number of calculations and the computing complexity increases. The rc,L_· of 

the game in meeting course objectives, the knowledge and ability of studvnts, 

and the amount of time that can be devoted to the grnnc are major cons i(:,-rc:iLions 

in developing a game of appropriate complexity. Frequently, the 1';,'JJllC c:rn be 

structured to permit students to deal with increasing cornplexi ty in ten.is of 

decision alternatives and the decision environment_ through succcs:;ivc pl .1ys . 

. Most authors agree that participants gain a greater understanding of tl1c 

concepts through competition among decision teams for resources or markc?t 

share of sales (Babb and Eisgruber, p. 19; Wilson). In business managemlnt 

games such competition can occur in the input or pro<luct market 1-:.i ti1 L',·;,·li;t:~ le; 

on t~e role of advertising, promotion and service as determinants of market 

share. In farm management games, competition among teams for resource;; such 

as land can illustrate concepts of land appraisal and investment analysis. 

The proper method and time of introducing the game to the participants 

are important in game administration. It is probably useful to introduce 

participants to the mechanics of the game and illustrate play with sample 

input and output, or to have a "warm-up" play which is disrcgarcll'.d. l i t'1,' 

game is constructed around a case situation, the cz1se cnn lH~ i.nl:roduc,:t! 

ear)y, allowing students to become familiar wi.th reso1irct\ ava i l;1h i Ii Lil 

alternative uses for the resources and institutional constraints tl1rougi1 

illustrations and exercises. ·Team size and cornposi tion are also major con­

siderations in game administration. The literature indicates th_at team size 
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should be small enough that all team members participate in decision rr.ak.ing. 

Composition should be controlled to insure that team members have so:ne diversity 

of background. 

It is important that input be obtained and output returned to parLtclpants 

promptly to avoid loss of interest. Each team member and the game admLnistrator 

should have a copy of the output from each play. After each play the administrator 

can evaluate the output and (1) discuss reasons for the success and failures 

that occurred; (2) provide modules of instruction on a topic or tcpiL~S 

requiring more emphasis; and (3) identify teams which need special help. 

Some teams may become discouraged and lose interest unless the administrator 

can provide special instruction enabling them to play the game efiecUvdy. 

After the final play, the game should be critiqued. Tlte critique 1.;11ould 

focus on integrating subject matter and game experience. To accm;1plish !:h:i.s, 

the critique should emphasize the evolution of strategies and policies, 

the use of analytical techniques in making decisions, the reasons for till' 

outcomes and the evaluation of the decision making exercise. 

III. The B~nk Nanagement Game--An Extension 
Education Example 

The bank management game is a deterministic, multiperiod managemcc1t 

simulation game that typifies the policy management envirorn:ient of a 

connnercial bank in a rural market. The objectives of using the rural bank 

management game are: 1) Provide participants a learning experience i.n makin1~ 

policy decisions that affect the acquisition and use of funds for n1i-;1L 1i;m],s 

in an environment of changing market conditions and competition from ot:\1,'r 

banks. Specific bank management tasks that are tested and reinforced i 1 

the game are summarized in Table 1. 2) Increase the participant's appr,·ciation 
• 

for the tools and payoff of financial planning and analytical decision making 

in bank asset and liability management. 3) Generate discussion duri;1g tho 
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decision-making process among the bank management team members ~Llncer~i-~g th0ir 

reasons for specific decisions. 

The management team for each bank must make decisions in t\,,: l)a1, i c ,1rL'as: 

1) price policy with respect to interest rates on loans, Lime dc,p(•:; i l:s ,,11d 

service charge rates, loan officer's salaries and advertising expenditures, 

and 2) investment policy concerning the optimal portfolio of loans and invest­

ments. The game includes competition for deposits and loans amon;,, the !,c"-n:,:;. 

- Six month reports which include specific details concerning tliL' r i n,111cL1 I 

performance and progress of the individual bank being managed, the f im,;1c ic1 L 

conditions of competitors, and the current and expected future cconon1ic 

environment in which the banks must operate are provided to th," p,:11·ti.ci]'clllts. 

The detailed computational procedures involved in the bank managcn1en L 

simulator are documented elsewhere (Fisher, et al.). 

An effort has been made to quantitatively evaluate benefits ueri\'E,cl in 

using the bank management game. The tasks summarized in Table :i \,,,ru l,iL'ul L­

fied to parti"cipants in the 1978 Iowa Agricultural Credit Schoo::. and IO' . .Jd 

School of B·anking prior to playing the game as major areas tlwt .·.'c•uld be' 

emphasized. The students were asked to evaluate the contribution of the 

game to their knowledge of and ability to perform each task on a scale of 

1 (no contribution) to 5 (substantial contribution). The mean evaluation 

scores for the two schools are summarized in Table 1. /\.1 though the .'.'1rr_i1_:::, 

of mean scores from the Iowa Agricultural Credit School is sjg11i.J' L,-;111t 1,­

larger than the array for the Iowa School of Banking, the difl:ct:c·11cc·s i>cL1-1ccn 

the scor.e distributioris for each task are not significant with tlw t'XCL'Jl L Ltrn 

of tasks 4 and 7. One possible explanation for tl1e lm-.1cr scurcc: ,1 l L lit'_ I u1.;:1 

School of Banking is the inability to schedule review sessions after cacl1 

decision to evaluate the output and answer questions or review decision 

·concepts. Note also the relatively low evaluation score for task 9 and tl1c 



Table 1. Summary of Bank Management Game Evaluation 

Iowa Agricultural 
Credit School* 

Task 
Total 

Evaluations 

1. Cash and liquidity management 
2. Pricing of loans 
3. Acquisition of deposit funds 
4. Analysis of margins (the spread 

between the costs and returns 
on funds 

5. 
6. 
7. 
8. 

9. 

10. 

11. 

12. 

• 
13. 

14. 

Investment portfolio management 
Loan portfolio management 
Tax management 
Evaluation of the impact of 
competition on profits and 
performance 
Evaluation of the impact of the 
economic environment on profits 
and performance 
Assessment of the determinants 
of loan demand and deposit supply 
Assessment of the determinants of 
market share of loans and deposits 
Understanding of the relationship 
between the objectives of profit 
and growth in market share 
Understanding of the role of planning 
and analytical tools in bank 
management 
Integration of the component tasks 
of bank management into a 
comprehensive plan 

57 
57 
57 

57 
57 
56 
56 

57 

57 

57 

57 

57 

57 

57 

Mean 
Response 

3.93 
3.82 
3.67 

4. 23>'<>', 
L1. 21 
3./11 
3. 68'"'" 

3.51 

.3. 07 

3.46 

3.60 

3.75 

3.89 

3. 77 

Io·,;a ~~chool 
of E,rnking 

Total 
Eva lu:i tio:1s 

46 
46 
45 

.JS 

46 

/16 

46 

L, C 

~6 

Mean 

3.61 
3. l18 

3.~o 

3. 61:':,': 
J.72 
3. I I 
J. 0/1 ,'::': 

3 . :, li 

2.98 

') I~ 
.J • . ) 

J. ilj 

J ,_ ,l . \' ~ 

3.SO 

3.65 

*The array of mean responses for the Iowa Agricultural Credit School is larger than that 
for the Iowa School of Banking at the 5 percent level of significance (Hann - ~hitney 
one-tailed U test). 

**Significantly different between the two Schools at the 10 percent level of :di•,11il'.ic::111c'r, 

(Kolmogorov - Smirnov two sample test). 



- a .. 

high s6ores for tasks 1, 3, and 13. These evaluations by task provide us0ful 

insights into the areas where the game is (and is not) contributing to the· 

participants' ·understanding. 

IV. A Farm·Management Game--A Classroom Example 

Farm management games have· been more widely discus·secl in the literature than 

application of gaming to other areas of instruction in agricultural economics. 

(For ins·tance, see Boehlje, et al., Eidman, et al., Menz ancl Longworth, B,,bh 

and Eisgruber, Curtis). This discussion is limited to a game be:ng dL'Vt.:lcped 

for a northern corn belt farm for use in an introductory farm management course 

at the University of Minnesota. 

Many students enrolling in the course are maJors in other ciL,part:11L'.t1ts. 

The on~y prerequisite is micro economic principles. A case farn1 situaLic:,n fr 

used as the central focus for the course. The game simulates operation of ti1~ 

case farm for up to five years under conditions of price and prod11ction 

uncertainty. The major objectives in using the game are to reinforce tll 

.understanding of three accounting statements (the net worth state;;1ent, t11e net 

income statement and the cash flow statement), provide an opportunity t,, apply 

production economics principles, inc.rease understanding of whole-farm pLJ.iming 

procedures and investment analysis, and stimulate interest in the subject 

matter throughout the course. 

The case farm is introduced during the first week of class, but students 

will not play the game until the latter part of the course after instru,:tional 

material and exercises on accounting and whole-farm p.1.ann.i.ng have lwcn c:r ,111-­

pleted. The game is played using a remote terminal to reduce thL· ad11,iuL:straLi.ve 

time required. The instructor maintains control of the exercise by approving 

any replays (if a mistake has been made) and by limiting the number of years 

a p~rticipant can complete. 
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Two decision periods are included in the game for each year, January 1 

and Augus.t 15. The program indicates the current situation on January 1 and 

the paiticipant is asked to input decisions on construction of facilitl~s, pur2l1ase 

of feeder pigs, purchase of corn to feed, annual crop acreages and sale of 

crops in storage. The operation is simulated through August 15 and tl1c parti­

cipant is provided data on the status of the operation. Participants then input 

cattle purchase and crop sale decisions for the remainder of the yc.-ir. Till' 

program then summarizes the year's operation and the fi.nancia1 staLu,; t'i 

the operator. One year's play can be completed by a participant who is ramiliar 

with accessing the program and has prepared the decisions in appro:dm.itely 20 

minutes. All data are stored in files making it possibl~ to change t11e resource 

base to another farm size, soil type or geographic area, providing the c::ame 

enterprises are produced. This feature also means the administrator ca11 either 

use the game as a simulator or have teams operate different farms to illt:str.1tl' 

comparative advantages in production and economies of size. 

V. Evaluating the Payoff of Gaming Techniques 

Curtis found combining simulation with the "resourcc-un i. t ;nc-UwJ" i i!i'l"l1VL·d 

decision skills among adults. While most evaluations of gaming tend to be 

·quite favorable, they are subjectively given and tend to be provided :iar[cly 

by those instructors that feel use of gaming has been beneficial. This c:uggeE, ts 

more objective testing is needed in both clasfiroom and extension selt.in;·,s. 

It is possible to construct tests that measure di.frt'1·t•11ti:Jl cat•."'',,: L.1r11i11i'. 

facts and k1101vJcdge ol' unaJyt:ic:.iL ahiUtjci; hL·L>.l'L'.L'll lt·:1t·l1i11· ::1,.·t'.•.·,i.:. 11 ••·,·1·,·r. 

it is more difficult to test for changes in the individual's capahility to inte­

grate facts, analytical capabilities and values in making decisions. 
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The resource rE'quireml'nts to ut;c ~;amcs iucludL• dcvL•l1,1';11<:11l. t. i;111.• .11,,: ,·p,.;t,, 

as well as manpower, computer facilities and money for materials and comp11Lcr 

time when the game is used. The amount of time and money requir<.;d Lti U!,C.' a 

game depends on the complexity of the game and how it .is used. '1\,10 oh:~crvat:c.ns 

have been reported for farm management games. The western 0klalrnm.:1 g:11,w farm 

(Boehlje, et al.) required 3 to 4 hours of administrative time per student 

(6 to 8 per two-person team) and about $10 of processing, printing ;me! (1lhcr 

costs per student. These estimates do not .include key p1111cld11g ,·,i:;L:;. ;-1'-11:'. 

and Longworth indicate about 90 hours of supervisory t.lme :i.s requi.rcd t.o 

simulate 10 farms by month for a five-year period, or 9 hours per tc~m. Cos ts 

for materials and other items total about $20 per -studenl. The time H·~1uired 

to utilize the bank management game discussed earlier includes tHo hourn for 

introducti6ri, one hour per decision for review and administration and two 

hours for a final critique. Material and computer costs are appr~ximatcly 

$1 to $2 per student. 

The effectiveness of games as educational tools dependr. on the a(bini­

st:ration of the game, the consistency between the game and educational objecti\'es, 

the interface with other teaching tools and the learning style of the student. 

If properly_ used, they are an important tool in the educator's tool kit. 
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*Invited paper presented at the session entitled ''jnnovatio:,s in L;cc•11f,j011 

and Undergraduate Teaching," Annual Meeting of the American Agriculturai Economics 

Association, Virginia Polytechnic Institute and State University, illarksb11rg, 
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**Professor of Economics, Iowa State University and Professor of Agricultural 

and Applied Economics, University of Minnesota. Journal Paper No. J-----
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