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Abstract

The main purpose of this paper is to assess thefohanagement games in mapping students’
preferable learning styles to elements of busikess/-how acquisition in a specific environ-
ment. A management game is developed to covefdivetional areas of a manufacturing com-
pany: marketing, research and development, hunsourees, production and inventory, and fi-
nance.

Elements that advance the acquisition of businesg/how are identified, embedded in the
game, and evaluated by students with differentegpesices of learning style. The investigation
confirms the existence of a significant role of game in mapping student’s preferable learning
styles to elements for acquisition of business khow. The most impact of the game is on the
Dynamics and Intensity elements of business know-#oquisition for most students.

The vast majority of students who have participatdtie game are active (79%), sensing (76%),
and visual (81%) learners who believe that the ganmmanced their capability of business know-

how acquisition. Students who are global learnaedssaupport the use of the game are only 45%

of the sample; however, they still represent aalaiportion that may include the most inventive
thinkers among the student population.

Keywords: Management Games; Business Simulation; Businessvklow Acquisition; Learn-
ing Styles; Business Education.

Introduction

Strategic decision making concerns larger persamoelps nowadays than before (Lainema &
Lainema, 2007). Employees at lower levels of tlganization are participating in decision mak-
ing with more impact on forming the strategy of timganization (Kabeil, 2008). More than
twelve years ago, Senge (1997) predicted that ishigewould be more and more distributed
among diverse individuals and teams who shareettgonsibility for creating the organization’s

strategy.
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know-how is defined as a combination of knowledgd several different skills that give an
overall view of the functioning of a business oligation as a whole (Ghoshal, Bartlett, &

Moran, 1999). However, the learning process ofriess, like many other learning domains, has
major deficiency of oversimplification (Hakkaraindtalonen, Paavola, & Lehtinen, 2004). One
serious kind of oversimplification is looking atancept from just one perspective. While busi-
ness work is increasingly becoming a team and gedigpt, business schools are looking for new
approaches to promote the potential strength ddloariation in business education. One way of
doing it is management game.

Management game is often seen as a vehicle, whigteid for helping to visualize and rehearse
strategy in holistic approach. It makes it possibleketch the organizational cause-and-effect
relationships and to communicate more clearly sithctures that translate decisions into actions
(Morecroft, 1999).

The use of management games in business educasidrelen documented through a series of
surveys (Faria, 2001; Gilgeous & D’Cruz, 1996).rieana and Lainema (2007) consider man-
agement game as one of the critical learning elesrienadvancing acquisition of business
know-how. Connolly and Stansfield (2007) demonstithe use of management games in e-
learning. Benbunan-Fich (2002) and Hoffman (200@wssome statistics on the impact of using
management games on education and training. Meor@£hang (2001) and Martin (2000) give
examples of business games that are develope@porsihe teaching of management informa-
tion systems. Stolk (2001) demonstrates the usaaohgement games in crisis management.
Doyle and Brown (2000) show how they use a busineszagement game to teach applied skills
and the benefits and the challenges of using stieams from multiple countries.

Faria (2001) found that 65.7% of schools accredihe AACBS (Association to Advance Colle-
giate Business Schools) used a game in their gitateanagement courses and instructors de-
voted from 2.0% to 80.0% of their class time togaene they were using, with 23.8% being their
average class time usage. For that work, the ¢tssibased 25.1% of their course's grade on the
game. They also reported that games were the rfiestiee way to teach strategic management.

The main purpose of this paper is to assess thefoshanagement games in mapping elements
of business know-how acquisition to different léagrstyles in a specific environment. The busi-
ness education environment is of the College ofridgs Administration, University of Sharjah,
UAE (http://www.sharjah.ac.3evhere a management game is developed for thigopar The

main approach is to identify the learning elemémtsadvancing acquisition of business know-
how in a specific environment, to investigate #®rhing style preferences of business students in
the given environment, and to measure the perspsatf students on the impact of the game on
advancing their capability of business know-howugsigon.

The Case Management Game

The game used in this study is Strategic Managefante (SMG), which was developed by the
author for this purpose. It is a simple web-basgsiless game based on a simulation of real
world company produces tractors and trailers. Péatgke the role of top management where
each syndicate represents a group of managersyaddly a company and companies compete
against each other in real-time. The game is pléyasp to 5 syndicates each consists of from 2
to 5 players. The game is played over 5 periodsh é&king about 20 minutes, with 4 short

breaks in between and a central discussion sessthe end. Each period of the game represents
a year of operations and all teams start the gaithdhve same resources and information.

Each syndicate is responsible for planning all etspef its operations in order to arrive at the end
of the fifth period (year) to the best result. Thain areas concerned are marketing, research and
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development, human resources, production and iowerdand finance of two complementary
products: tractors and trailers.

At the start of each period syndicates are issuddintormation showing the results of the pre-
vious year’s activities together with further infiesittion to enable them to decide their operating
policy for the forthcoming period. At the end otcegeriod, each syndicate completes and sub-
mits a decision form showing their decisions fattperiod. The simulation plays out dynami-
cally, based on all participant decisions.

The aim of each syndicate is to optimize their genfince measured by the performance indica-
tor of the total Business Value (BV) scored foriioy@ments in finance, technology, human re-
sources, and inventory by the end of the fifthgekrOther companies’ assets are assumed con-
stants within the time frame of the game.

Rules of Research and Development

All syndicates start with level 1 of tractor tectugy and type 1 of trailer technology. Syndicates
may choose to put money into research and deveigpiiRe& D) during years 1-4 in an attempt
to develop levels 2 and 3 of tractor technology gpds 2 and 3 of trailer technology. No R & D
may take place in year 5.

Development of level 2 of tractor technology mustdompleted before development of level 3 of
tractor technology is commenced and, similarlyetgypof trailer technology, must be successfully
developed before expenditure can be initiated eeldping type 3 trailers.

R & D is planned in one year cycles. Syndicatete sia their decision form the amount they
wish to-allocate to each R & D project in any yaad the information forms issued by the um-
pire for the following year's operations show anyjgcts that have been successful. Once a pro-
ject to develop the level 2 tractors or type Jdraihas been successful, syndicates may, in the
following year, either commences R & D for the kE¥¢ractors or type 3 trailers, or, they may
decide to delay or opt out of any further R & D fiactors or trailers.

There are certain rules governing the expendihweried on any R & D project. In the first year
of a particular project, any amount of money magpent, but in subsequent years the rule is as
follows: if the previous year's R & D has failecetha syndicate may opt to discontinue the pro-
ject and loose all previous investments in thegmipjor the project may be continued (except in
year 5), and half of the amount spent on the prajpthe previous years is added to the current
expenditure on the project to give the “Investmeantel” of current year on the project.

The probability that an R & D project will be susstul is calculated from Figure 1 as follows:
for the first year of a particular project take #mual expenditure as the "Investment Level’

Tractor Technology Projects +  Trailer Technology Projects

M 1= = —_— - 100% 4= —_

% > (19

50 Investment Levs 52,000,000 50 | i i § 200000

Figure 1. Probability of Successof R & D Projects.
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shown on the curve and then read off the correspgpmdobability of success. In subsequent
years take as the "Investment Level' the amoumnitspethe project in the current year, plus half
of previous year’s expenditure if the project wassuccessful.

Rules of Production and Inventory

Subject to financial and manpower limitations thisreo restriction on the number of trac-
tors/trailers produced in any year. However, thek&h are surplus to market requirement and
market share have to be stored against futurereaneint and incur annual storage charges. No
tractor can be sold alone without at least onéetrpér tractor. The costs of production, lessriabo
costs which are covered in the next section, adepisted in Figure 2.

Tractor_Lewvell 60,000 & Man Manth 100,000
Tractor_Level2 50,000 G Man Manth 150,000
Tractor_Level3 40,000 G Man Manth 200,000
Trailer_Type1 12,000 2 Man Month 20,000
Trailer_Tvpez 10,000 2 Man Manth 40,000
Trailer_Tvpe3 3,000 2 ManFunth G0.000

-To produce 1tractor requires & man months (0.5 man year).
-To produce 1trailer requires 2 man months (0,167 man year)

Figure 2. Costs and Prices of Production.

All storage costs are deducted from the budgetehext year. Tractor storage cost is $10,000 /
year and trailer storage cost is $2000 / year

Rules of Human Resources

All Syndicates start with an initial labor force iafn must be built up during the game period.
Intial force of skilled manpower is 100 personala®y of skilled person is $25,000 per annum.
Salary of administration staff is half the totalbss of all skilled persons. If a skilled pergsn
excluded from production, she/he can train 5 rétaibe skilled persons. Training period is one
year. Salary of a trainee is $10,000 per annumpl@& manpower may be discharged at the be-
ginning of any year but must be paid redundancygb&15,000 per person discharged. The pro-
ductivity is 2 tractors/person/year or 6 traileesgon/year.

Expected Market Requirements

Expected market requirements for the 5 years ofjdimee are: 250, 600, 1250, 1450, 1500 trac-
tors in addition to at least 1 or more trailerswaiach tractor. A syndicate may store extra tractor
for next years. The maximum number of competitoithé market is 5. The market share is a
function of relative advertising expenditures ascdbed in the following section. Figure 3 illus-
trates the pattern of market growth over the 5g/eathe game.
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1500 1 —

1200 1= 4

Market Requirements
L

0 1 2 3 4 5 Years
Figure 3: Expected M arket Requirements.

Rules of Market Share

Market share is measured each year of the gamd bpea the level of advertising expenditures
relative to the average advertising expenditurallafyndicates in the year. The minimum market
share of any syndicate is 10% and the maximum sbhfaaay of them is 60%. Figure 4 illustrates
the market share as a function of the relative didieg expenditures. In the first period (year) of
the game, each syndicate does not know the advwg®igpenditures of other syndicates. In every
subsequent period (year) of the game, each syadieat figure out the pattern of advertising ex-
penditures of other syndicates in previous years.

Expected Market Share

Market Share

10%

v

0% Relative Ads Expenditures 100%

Figure 4: Expected M arket Share.
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Rules of Finance and Penalties

Each syndicate will start with the same annualgimgiget which will be notified on the decision
form at the start of year 1. The budget of nexryedll be increased or reduced according to the
syndicate performance. Net budgets are depende@raities incurred by individual syndicates
in the preceding year as follows:

= Annual Budget = Last Budget + Profit — Penalties.

Profit = Total Sales — Fixed Cost — HR Costs -dBetion Costs — Storage Cost — Ads
Expenditures — R&D Expenditures — Loans Cost.

Loans Cost: = 15% of the loan/year

Penalties of late submission of decision form 6@Bminute.

Value of the year = Budget + Profit - Penalties.

Running the Game

The SMG is implemented through a wireless Intrased learning lab. The main elements that
integrate this learning lab are: the managemenegaatwork, an umpire (instructor), syndicates,
and observers. The spirit of this learning lalmisupport active experimentation and inquiry
where every participant surfaces and tests haniéigtal models with others and make them ex-
plicit. Through this process can emerge a sharddratanding of key assumptions and interrela-
tionships. The emphasis on mental models is bedhayedefine behaviors and represents the
business knowledge “Know-how and Know-why” (Kim 9B9.

The management game starts after the studentgleompleted 81 credit hours of business
courses. Each syndicate nominates a syndicateicatmd Syndicate coordinator is responsible

to coordinate activities within the group, to emsadherence to the time frame developed by each
syndicate, to communicate operation issues tori@re;, and to ensure the timely delivery of
decisions.

Syndicates are introduced to the game throughdéeagio, which is a short description of where
they are and what the company status that theyp&vitioping with. This is shown by means of
visual images and text that appear on the compateen. The scenario also makes reference to
what they will be doing during play, the objectiyvégeir main roles, and performance criteria.

During the simulation, a syndicate must analyzeheséaation and make the best decision ac-
cording to its tacit knowledge. Some situations ggolve concepts issues and others require
calculations, results interpretations, and appdicadf tools, models and methods. While the si-
mulation is running, the syndicates can consuldt@iments included in their class notes and
decision support modules of the game.

SMG provides immediate feedback about each symlgdecision. First, it tells if the decision
was correct or incorrect and second, it provideditiadal information related to the decisions
rational in the particular situation. This feedbacikances the learning process, even if the deci-
sion was right or wrong. In this manner, particigdearn instantaneously by knowing the effects
of their decision.

The last activity of the management game lab istb&ng debriefing session. This session is
focused on participants’ performance in the gatseaiin is to help participants connect the
knowledge and skills developed in the simulatiotheocorresponding real-life situation (Vincent
and Vissers, 2004). Additionally, all syndicateseh¢o make a brief presentation regarding their
decisions and its consequences, their learningigltine simulation, and their opinion about the
game.
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The Case Management Game in Support of

Business Know-How Acquisition

Business know-how is defined as the overall undaditg of how business organizations func-
tion to achieve the business goals set by the topagement (Lainema & Lainema 2007). This
overall understanding includes the ability to méermed decisions that lead to objective out-
comes. A central capability in business know-hotiés ability to optimize the whole instead of
sub-optimizing functions and to work in complex d&m-making domains with imperfect in-
formation. Examples of imperfect information in SNM@ the market requirements, market
share, and both advertising expenditures and le¥gisoduction of competitors.

Traditionally, business know-how has been examarsed competence based on individual dispo-
sitions rather than focusing on relations betwedividual skills and the dynamic functioning of
business (Hakkarainen et al., 2004). Work in orgmtions is increasingly becoming structured in
teams and groups supported by technology, whicdflscted in the SMG.

Competence is based on the collaborative expeftigams. Hakkarainen et al. (2004) call for
networked expertise, which means “higher-level @ogncompetencies that arise, in appropriate
environments, from sustained collaborative efftwtsolve problems and build knowledge to-
gether” (p. 9). Teams naturally integrate perforogaand learning, and the learning is cumulated
into a collective knowledge-base (Katzenbach & 5mi®93). Team learning is more than the
sum of all individual learning: it is collectivedening (Simons et al., 2003).

The experiential nature, intensity and motivaticaspects of SMG that enhance learning through
group interaction, would make the learning expexéesuperior to other learning activities (Lai-
nema & Lainema 2007). The dynamic and authentimieg@ environment in SMG provides a
self-directed learning experience, where instrigcémt as facilitators and group discussions bring
out the tacit knowledge of the members of syndgatéis learning setting matches the challenge
many organizations are facing (Nonaka, 1994).

Elements that advance the acquisition of businaewow are identified as empowerment, dy-
namics, validity, intensity, holistic approach, aallective experience (Lainema and Lainema
2007). These elements are embedded in the SMGu#ieid research as illustrated in Table 1.

Table 1: Elements of Business K now-How Acquisition in SM G

Elements of Business
K now-How Acquisition SM G Support

Empowerment The syndicates are responsible for gnagéheir company and
making independent decisions. Measures of sucfessan-
pany in the game are based on how the syndicateshuaitine
decisions.

Dynamics The syndicates form a strategy and makelehisions regarding
business functions. The consequences of theiridegiare visi-
ble immediately. A syndicate’s decisions in a y&ffect its statu
in the next year as well as the market that allieyates deal
with.
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Validity Transparent business transactions anchbssi processes are il-
lustrated in an authentic manner and business gsesare tai-
lored according to real processes.

Intensity The game is clock-driven and dynamic eAHtime-operated
game model provides a sense of urgency to theialeesaking.
The actions results of other syndicates are vigibieal time.

Holistic Approach The game provides a holistic view on business djpesa Each
team must handle several dynamic business traosgacénd face
non-linearity and ill-structured decision-makin@iplems.

124

Collective Experience Decision-making in syndicadesvo to five participants forces
the participants to reason and justify their vigavghe others.
Formulating and carrying out a strategy is a jeifiort during
which the team members share their expertise aedraize
their mental models. The syndicates’ collectiverieey produceq
the shared views and goals according to which theyheir
company.

Mapping Learning Styles to Elements of Business
Know-How Acquisition

A variety of measures have been used to charaetegzning styles for students in general, but
the literature contains little information spectiicthe field of business (Dee et al. 2002; Graf &
Lin, 2008). In this research, Felder's Index ofrogrey Styles (Felder, 1988) is utilized to investi-
gate the learning style preferences of businestestsi at UOS. The reason behind choosing the
Index of Learning Styles indicator is that it isaéable for free on the internet, also, because of
the considerable amount of available literaturéhenreliability and validity of the instrument.
The goal is to identify the weight of using the mg@ment game as a viable method to accom-
modate the widest possible variety of learningestypbward each element of business know-how
acquisition.

Index of Learning Styles

Felder’'s index of learning styles is an instrunmtéat was developed to determine the different
dimensions of learning. Four dimensions of learsityde preferences are defined. Within each
dimension there are two opposing poles as illustrat Table 2. The index of learning styles
summarizes the self reported preferences concesfiegher:

1) the manner of processing information, activelinca reflective manner;

2) the manner of receiving information, visualiyverbally;

3) the type of data, sensory or intuitive; and

4) the manner of progress towards understandirysiquential or a global (holistic) manner.
The reported preference of each side of each dioeismeasured as a score from 1 to 11.
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Table 2. Dimensions of Felder Learning Styles.

Dimension 1: proc- Active Reflective

essng information (Learn by doing + In group)|| (Independent + Thoughtful)

Dimension 2: re- Sensor Intuitive

cewving information (Facts, Data, Reality) (Ideas, Abstracts, Possibilitie

Theories & Models)

U7

Dimension 3: type Visual Verbal

of data (Pictures, Diagrams, Films, (Written + Formulas)
Apparatus)

Dimension 4: pro- Sequential Global

gress towards unde

" (Steady Progress, Detailed| (Holistic, Big Picture, Creativé

standing Analysis, One at a Time) & Synthesis)

Measuring Felder's Index of Learning Styles

The online questionnaire, which is available at
http://www.engr.ncsu.edu/learningstyles/ilsweb.htwads used for measurikglder's Index of
Learning Styles. It consists of 44 questions astkieguser if she/he understands something better
after she/he tries it out or thinks it throughstie/he would rather be considered realistic or-inno
vative, and other questions that measure the im@rgions of the index. After getting the results
from the online questionnaire, students were givg@aper questionnaire to record the score
she/he got on each dimension of Felder's Indexgaleth her/his perspective on the impact

SMG has on each element of the business know-hquisaiion measured on 5 points Likert
scale.

The questionnaires were administered to senionessiadministration students (completed 81
credit hours of business courses) who had beemgtéeé course “Decision Support Systems”
and who participated in SMG as an assessmentftde @ourse. The size of the student sample
who participated in the delivered response wagudests.

In general, we found out that the percentage ostigents who believe that the game has posi
tive impact on all elements of the business know-haoquisition is 80% and the percentage of
the students who believe that the game has avaositpact on any one element of the business
know-how acquisition is 100% of the sample. Howetlegse values are different for students of
different learning style indexes as depicted inl@ &b
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Table 3: Weighted Average of SMG Impact on Elements of
Business Know-How Acquisition for Different Learning Styles
Relative Weighted
* 0 . =
Average E % E é: E E E =
B 2 5 E L 5 = =
= I v = - - = &)
Impact re — -
Weighted
Average** 079 | 021 | 076 | 0.24 | 081 | 0.19 | 054 | 0.46
Empowerment 1.9 1.1 1.7 1.4 1.6 04 12 1.8
Dynatmics 2.0 13 1.8 14 1.7 11 1.5 19
Validity 1.8 02 1.6 0.8 1.3 0.3 0.6 1.8
Intensity 19 13 19 14 1.8 1.6 11 19
Holistic Approach 1.7 09 16 12 1.5 14 1.0 1.7
Collective Experience 1.6 0.6 14 1.1 1.5 1.2 0.8 1.5

* Relative Weighted Average X Scores on the Coordinated! Scores on the Left Coordinate +

> Scores on the Right Coordinate).

** Impact Weighted Average X Impact Weight / No of Values.

Analysis of Results

The investigation confirms the existence of a §igant role of SMG in mapping different learn-
ing styles to the stated elements of business Kkmmw-acquisition. These can be summarized as

follows:

1. The percentage of students who believe that thee des a positive impact on all elements of
the business know-how acquisition is 80%.

2. The percentage of students who believe that thes & a positive impact on any one of
these elements is almost 100%.

3. Most students of the sample are Active in procgsisiformation, Sensor in receiving infor-
mation, and Visual in preferable type of data.

4. Regarding of the manner of progress towards uralaisty, students are more Sequential
than Global learners.

5. Students who are Active learners believe that #meghas the most impact on the Dynamics
element of business know-how acquisition and the ingpact on Empowerment and Inten-
Sity.

6. Students who are Sensor learners believe thaitme ¢pas the most impact on the Intensity

element of business know-how acquisition and the ingpact on Dynamics.

540



Kabeil

7. Students who are Visual learners also believettleagame has the most impact on the Inten-
sity element of business know-how acquisition dredrtext impact on Dynamics.

8. Students who are Global learners represent only, #6f4hey may include the most inven-
tive thinkers among the student population. Thdite that the game has the most impact
on both Dynamics and Intensity elements of busikess/-how acquisition.

9. In general, the results show that the game ha#is@gmt impact on the Dynamics and Inten-
sity elements of business know-how acquisitiomfiost students of the sample.

However, it must be pointed out that this invesitgadoes not take into account other factors
such as gender, age and former internship or wg&rence. The research will be expanded
with larger sample size in several subsequent gersds study the pattern of improvement over
time.

Conclusions

The results show that management games can basisedeffective tool for mapping different
learning styles to elements of business know-hoguiation. In the presented case study, a Web-
based management game (SMG) is developed as &4&misimulation of a manufacturing com-
pany that produces two complementary products.riidia areas concerned in the game are mar-
keting, research and development, human resoysekjction and inventory, and finance. The
game is played over five periods, each represeygsiaof company operations and all syndicates
start the game with the same resources and infamat

Elements that advance the acquisition of businesg/how are identified as empowerment, dy-
namics, validity, intensity, holistic approach, auflective experience. These elements are em-
bedded in the SMG and evaluated by students vffitreint preferences of learning style.

After getting the results from the Felder’s onlgngestionnaire, students were given a paper ques-
tionnaire to record the score she/he got on eawndrdiion of Felder’s Index along with her/his
perspective on the impact SMG has on each elerdimt dusiness know-how acquisition meas-
ured on 5 point Likert scale.

The investigation confirms the existence of a sigamt role of SMG in mapping student’s pref-
erable learning styles to elements of business Kmmw acquisition. Most students of the sample
are Active in processing information, Sensor ireieing information, and Visual in preferable
type of data. Regarding of the manner of progresartds understanding, students are more Se-
guential than Global learners.

In general, the results show that the game haiisgm impact on the Dynamics and Intensity
elements of business know-how acquisition for rststients of the sample.

The main limitations of the study are the sampde sind the time frame. Future research will be
conducted with larger sample size in several sull#gsemesters.
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