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Abstract: In recent years, universities have witnessed a rise in demand for “active learning.” Tn addition by
using a computer-based business simulator based on the operations of a real company, students can also have
experiences that include management of personnel and the flow of funds. Therefore, m this study we develop
a business simulator model. The following elements of corporate strategy are used as the business simulator
is to be constructed and modeled for upper-level students who have some business administration knowledge,
n the stage of drawing up a management plan, the simulator must prepare the necessary information about the
economy, the market and social mformation, the student’s decision-making 1s to be based on the knowledge
and former mformation, in anticipation of actually conducting a lesson using this business sumulator we have
considered the design of the course, themes and teaching materials. By taking these factors into account we
developed this business simulator and designed the class for education as an active learning tool. We also
conducted them and gave questionnaires for the umversity students. From the outputs we have to discuss
future researchs.
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INTRODUCTION

In recent years, universities have witnessed a rise in
demand for active learning. Active learming refers to a
method of teaching that requires active participation from
the learner as opposed to the lecture format where
information flows directly from teacher to student. Group
discussions, debate and team work are effective methods
of active learning. In the field of business admimstration,
classes that adopt active learning methods in various
forms are currently being offered (Hunt et af., 2016). In
some classes for example, an mstructor provides case
studies of situations that students would encounter n a
real company and the students develop a response for a
given case by discussing the case with one another
(Chung, 2015, Wasson et al., 2016, Tah, 2005). In addition
by using a computer-based business simulator based on
the operations of a real company, students can also have
experiences that include management of personnel and
the flow of funds (Bertran et al., 201 5; Pando et al., 2016).
Therefore, in this study, we focus on how a busmess
simulator may be used for educational purposes.

In business simulation classes, the students must use
the knowledge and mformation they have already
acquired n management classes. Comsequently, a
business simulator can help with the integration of
knowledge and understanding about the interrelationship
among various types of knowledge. In addition, a

business simulator can define the object of leaming
because the instructor can create a story that allows the
students to learn (Baker et al, 2005). Developed a
strategic business simulator which can teach students
about decision-making and management when rumming
multiple divisions such as the withdrawal of the business
new product development, financing and the purchase of
a new business. However, the business simulator
developed by Nakamura was not a fully “strategic”
simulator as 1t could not respond to situations requiring
the most strategy such as enforcement and resource
allocation because it failed to incorporate the required
analysis of outside information that management must
undertake when formulating strategic plans. Therefore, in
this study we develop a business simulator model that
incorporates the following elements of corporate strategy:

+ The business simulator is to be constructed and
modeled for upper-level students who have some
business admimstration knowledge

»  Particularly in the stage of drawing up a management
plan, the simulator must prepare the necessary
information about the economy, the market and social
information so that the student can always make an
informed decision

¢ The student’s decision-making is to be based on the
knowledge that they have acquired in their business
administration classes
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In anticipation of actually conducting a lesson using
this business simulator we have considered the
design of the course, themes and teaching materials
on a week-by-week basis

By taking these factors into account we developed
this business simulator for education as an active learning
tool that plays the role of reinforcing business
administration knowledge for upper-level university
students.

MATERIALS AND METHODS

Strategic business simulator model

Enforcement system and basic model: The business
simulator 1s run on PCs and tablet devices used m classes
at the umversity. We assume that one team comnsists
of 3-8 students (the “leamers™) and an organizational
chart is shown in (Fig. 1). According to Fig. 1 there is a
Management division and three divisions (PC, server and
Tablet divisions-the latter of which is still under
development). Each division consists of purchasing,
production, sales, inventory control, delivery and
mformation management sections (Edum et al., 2001,
Stadtler, 2005; Stewart, 1997). In the business simulator
class, the learners decide on the assignment of roles
within their teams such as who will serve as the president
of the Management division (“management level”) the
head sales person i each division and the head
production person in a given team. The PC and server
divisions perform the role of procuring the product parts,
manufacturing and sale of products from early on in the
simulation. The tablet division can begin operations once
research and development (R&D) expenses for this
mitiative are fully allocated.

Next we explain the product’s parts, the finished
product and the product’s market for sale (Fig. 2). Each
division has one factory at the start-up stage of the
simulation and they can produce three kinds of
products: a high-quality study, a standard article and an

Maker

inexpensive study. The product is made up of a
combination of parts ranging from “al, a2, a3” and “bl,
b2, b3”. The price and quality of each part depends on the
supplier so that the quality of the fimished product varies
according to the chosen combination.

The sales study focuses on the product mventory
and sales to the customer. In this simulation, there are
three target markets: the General Consumer market
(“GCon market™) which sells to general consumers
through retail, the Business-to-Consumer market (“B-C
market”) which sells to consumers through the internet
and the Business-to-Business market (“B-B market™) that
sells to companies. Each market has different
characteristics and so the method of sale for each market
will also differ.

Next we explamn how the leamer will engage in
decision-making. There are two kinds of decision-making;
strategic decision-making undertaken by the management
division and tactical decision-making performed by each
division (PC, server and Tablet). Strategic decision
making is conducted once every term and tactical
decision-making 1s undertaken every quarter. As for the
time concept m this business simulator, the period
for strategic decision-making 15 1 term, (1.e., 1 year)
and the tactical decision-making period is 1 quarter
(i.e., 3 months).

For outside information such as sales, market
conditions and economic information we use real data
from 1990. The leamner can use real economic data and the
wnstructor can let the learner discover the importance of
analysis, consideration and decision-making using
various sources of information. In addition, the instructor
can explain the reason for the sales amount that they have
set because the sales amount i1s commected with actual
economic data. In other words, analysis with strategic
information shows the learner the importance of
understanding decision-making based on theoretical
fundamentals rather than intuition alone.

By considering the above histology and decision
making timeline, the learner can experience how
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Fig. 2: Market/product/parts relationship
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management competes with other teams (which represent
rival companies) by obtaining the sales amount, the
company image and the stock price, among other types of
mformation. Consequently, we assume that the learner
understands the responsibility, authority, allotment and
the importance of discussion. We explain the learning
content of management and the other divisions in the next
study.

Strategic decision-making and learning content: This
business simulator has been developed for a learner in the
upper levels of university. In addition we assume a stage
called “plan drafting” of the Management division. The
flow from Plan Drafting to enforcement (PDCA) are shown
mn (Fig. 4).

At the Plan stage, management philosophy, policy,
domain settings as well as a basic strategy (Saputri and
Mulyaningsih, 2016) are determined before the simulation
begins. Domain setting and the basic strategy can be
modified even after the simulation begins. The basic
strategy set by the management division 1s described to
each division (PC, server and Tablet). using the text
displayed on the business sumulator. It 1s necessary for
each division to make a decision using the basic strategy
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that the Management division has provided them. On
the other hand, a plan for each term ncludes a profit
plan, a Product Portfolio Management (PPM) plan, a
human resource plan, a facilities plan (Cowling and
Johansson, 2002) and R&D expenses. At first in
developing the profit plan and PPM, the Management
division has to predict the sales amount for every term,
the cost and price of each product and expenses as part
of the profit plan. To predict the above sales amount, the
learner has to analyze real outside information as given by
the simulator. In other words, the learner must analyze and
predict the sales amount of each division using
information such as the product details, the company’s
position, the economic climate and the social situation.
That 1s to say, decision-making in this simulator is
performed not using intuition alone but on the basis of
theoretically-founded reasoming. At the start of the
simulation, real outside information for a span of 15 year
(from 1995-2010) is given and more information is given as
the simulation progresses.

After the expected sales amount and profit have been
decided, the Management division decides on the budget
allocation to each division (PC, server and Tablet) using
PPM. In other words, the resource allocation does not
depend on intuition and perception but rather on the
concepts that the learner has already studied such as
product life cycle, growth potential, market share and the
social situation needed 1n the simulation. In addition, each
division must decide how to allocate the budget set by
the management division That 1s to say each division 1s
given a budgetary limit that must not be surpassed during
a single term.
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Table 1: Analvsi itermns
Sale

Ordainary profit
Volume of sales

Cost of sale
Net incom
Number of new hiring

Operation incom
Gross profit
Volume of profit

The human resource plan requires learners to decide
on a new hiring plan how to address soon-to-be retired
employees and employee educational expenses.
Productive capacity and marketability are set as the
number and the age of the employee who 13 leaving.
Therefore, it 1s necessary to devise the human resource
plan in terms of the retirement structure of the company,
personnel expenses and growth potential. The important
point for the learner to recognize is that the human
resources 1s important for the company and that they
must carry out the hiring plan while analyzing outside
information such as long-term outlook, the economy and
population dynamics.

The facilities and investment plan means that the
purchase or sale of the factory and the expansion of the
factory should increase its productive capacity. When a
market and a company grows in size, demand for the
product will be greater than the quantity the learner
originally predicted and decided to produce, representing
a loss of opportunity. To aveid this loss of opportunity,
the learner may increase the size of the factory. On the
other hand if products do not sell well enough and the
company cannot generate a profit, the learner may
consider selling the factory. By considerng this situation,
the learner can solidify his or her knowledge of
accounting (such as cash and credit, balance sheets and
profit and loss statements) and well as human resources
management.

The tablet division which remains under development
at the start of this simulation can be established if the
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associated R&D expenses are fully allocated. Therefore,
it is necessary to consider outside trends, the company’s
situatior, human resources management as well as factory
management and to decide on an appropriate investment
plan for the needed facilities, including the factory.

The learner can then execute this plan (“Do”). In
addition, there are other decision-making considerations
that the learner must address such as: dividends, the
1ssuance of new stock, borrowing money, returning
borrowed  funds investigation The
investigation costs represent the cost of market research,
which allows the leamer to obtain more detailed
information to mform thewr decision-making, rather than
relying on general data alone.

At the “Check” stage, a comparison between the
planned outcome and the actual results is needed to
analyze the quality of the learer’s decisions. Given that
this simulator has been developed for upper-level
learners, the learner acting in a managerial capacity may
have to ascertain and analyze his or her decision-making.
To do so this busmess simulator will be more useful than
a conventional busmess simulator. This
comparing the difference between planned outcomes and
actual outcomes 1s critical to improving the effectiveness
of future decisions. The items that should be compared in
order to conduct this analysis are shown mn (Table 1). This
business simulator changes each company’s product
sales amount (the sales share) according to the difference
between the plan and the actual results. Analyzing why
the differences may have occwrred and considering how
future decisions can be refined and modified are referred
to as “Action”. The Action stage then informs the
plamming stage.

and costs.

15 because
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Using such a decision-making model that makes use
of the PDCA cycle takes the management level into
consideration, allowing the learner to solidify R&D and
new-product development in the mtermediate term.
Therefore, using this simulator for the above process can
allow the learner to understand intermediate term decision
making to a greater extent than a conventional busmness
simulator can as the latter does not account for theoretical
decision-making.

RESULTS AND DISCUSSION

Tactical decision-making and learning content: Tactical
decision-making is carried out by each division 4 times per
termm, once every quarter (from 1- 4Q during 1 term). Each
division must make routine business decisions such as
part procurement, the production of the product and the
sale of the product. This tactical decision-making includes
a condition that the divisions must not exceed the budget
set through PPM by the management division during any
single term. Therefore, like the management division, each
division must also analyze the information (such as a
product’s life cycle, seasonal variation and consumer
indices). After conducting analysis of this data, each
division should predict their future sales figures and
reallocate resources quarterly. In addition, the mventory
control of a given part and of the product itself 15 also
umportant to decision-making in each division because 1t
15 a part of the normal course of business.

When making decisions with regard to the product’s
parts, the learner should use the methods that they have
already learned in business administration such as ABC
analysis, order quantity analysis, cost management and
cost analysis. In short, the learner should develop a plan
for purchase and production of necessary parts after
deciding on the inventory quantities of the most suitable
part and of the product. In addition, the time lag from the
part’s purchase order to procurement and from production
mstruction to the product’s completion 1s 1Q (3 months).
The leamer can also consider comparing mformation with
that of competitors by allocating resources to cover
mvestigation costs. Next we describe the decision-malkang
items by section The human resource plan requires
learners to decide on a new hiring plan how to address
soon-to-be retired employvees and employee educational
expenses. Section must consider temporary worlers to
adopt in each 1Q (Quarter) for the production section,
because productive capacity changes based on the hiring
of temporary researchers. For example if the learner seeks
to increase production quantity suddenly, they should
hire more temporary resaerchers. The sales study decides
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on the sale price of the product, the planned volume,
distribution promotion
advertisement promotion
advertisement costs are the costs to establish the
consumer’s recogmition of the product and the
distribution costs allow the learner to consider how to
most efficiently deliver the product to the end user. The
production section decides on the planned amount of
production, the technical repair costs and QC/IE
connection costs. The technical repair costs and the
QC/E connection costs, combined are the cost for the
maintenance and management of productive capacity. If
the techmnical repair costs accumulate continuously, the

costs, sales costs and

costs.  Sales costs and

effect on production 13 functioming effectively. The
purchasing section decides on the planned procurement
quantity and price. The information management section
decides the JIT costs and SCM costs. The JIT costs
reflect the accurate inventory mformation and production
information on the production control. The SCM costs
reflects an information sharing degree with a part
company and the retailer and if the degree of information
sharing is high the learner can opt instead to purchase
parts and sell products as planned.

Setting by instructor: We explain the items that the
teacher or admimstrator sets before the start of the
simulation. There are some items which must be set: the
number of leamers on each team, the threshold of R&D
expenses, basic mmformation and market characteristics.
Basic information consists of the facility items (purchase
cost, service life and depreciation and amortization), the
interest rate of borrowed money and forced borrowed
money, the cost of materials, the unit price of temporary
workers and the annual income of regular employees.
Each market (GCon market, B-C market, B-B market)
depend on the price, the quality, the product’s
performance, the design, the brand (corporate image) and
the difference between the first-term plan and the results.
In sum, the more suitable decision 1s made, the more the
products have sold well mn each market. In order words,
because the target of the GCon market 1s those consumers
who purchase 1t from retail stores we assume that the
consumer of the GCon market 1s not knowledgeable about
computers and prefers a less expensive product. On the
other hand because the target of the B to C market is
consumers who are knowledgeable about computers we
assume that the profit rate of the B-C marlet is high and
that sales are stable. Given that the target of the B to
B market is companies, we assume that the profit rate
(especially for servers) 1s high and that sales are
stable.
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The time setting includes the product life cycle and
the market boundary line setting. We set a sales amount
that mcreases such as the product life cycle. Only the PC
product and the server product are available at the start of
the simulation. Depending on the actual data, the amount
of sales of the PC product decreases steadily, the sales
volume of the server product mcreases steadily and the
Tablet increases rapidly from the middle.

The relationship between the simulator, the training
exercise and the theme setting: In consideration of an
actual lesson we describe the relationship between the
simulator and the desktop practice and explain the theme
setting of every term (Fig. 5). The conventional business
simulator depends on inputs based on intwition. A general
business simulator addresses only “Analysis 17 in Fig. 5
and rarely includes a strategic analysis. Therefore, in this
simulator, the instructor lets the learner perform the
desktop practice (that is to say, an analysis of the various
viewpoints) to keep the grounds of their decision making
as broad as possible. First, the learner of the management
division can obtain the teaching materials corresponding
to “the training exercise 1.” The contents of the desktop
practice are as follows:

¢ The setting of a company name, a company idea and
management visions

¢ The setting of a whole strategy, business strategy
and the functional strategy

¢ Lear-the enforcement of PPM

¢ The profit plan

¢ The human resource plan and

¢ The facilities plan
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A company name, company idea and management
vision are described on an Excel spreadsheet. By
inputting data onto this sheet, the learner can find and
solve the problem. For example, assuming we use PPM, 1t
1s necessary to conduct an analysis using the results of
previous decision-making processes
statements, outside
competing companies and economic information on “the
training exercise 2.7 In other words, the learner must
analyze the data using the spreadsheet as “the training
exercise” so that they may wuse it for their own
decision-malking.

With regard to the theme setting, the instructor is
given a theme in every term. It becomes clear that the
instructor wants to teach the learner by pushing him or
her forward while providing this theme.

and financial
information such as data from

CONCLUSION

This research has developed a model for a strategic
business simulator for use by upper-level umversity
students who already have some knowledge of business
administration. This simulator can teach students about
intermediate and long-term decision making such as the
drafting of a plan, the guidance that must be provided to
various organizational divisions and how to allocate a
budget from a menagement-level perspective. Particularly,
during plan drafting stage, the simulator will need to
prepare necessary information about the economy, the
market and social information so that the student can
malke full use of the knowledge they have already gained.
In addition in anticipation of conducting an actual lesson
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using this business simulator, we have also developed
the class design, theme and teaching materials on a
week-by-week basis.

IMPLEMENTATION

We have also implemented the simulator (particularly
strategic decision-making and desktop practice) to 36
actual university students. We have collected feedback
from them which includes the following: “The simulator
allows us to experience real corporate management,”
“Sharing nformation and analysis methods with other
team mermnbers 1s useful.” “There 1s too much mformation,”
and “Tt takes too much time to make decisions.” We will
consider this feedback in determining how to make the
simulator more effective.

Looking forward, the issue of text-mining in strategic
guidelines, the expansion of the management method, the
selecting among the information available and the

application of this model to more students will need to be
addressed further.
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