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Abstract

The focus of this research is to design business simulation game with financial report as its output
which is able to provide an real-time interactive, motivating, risk-free environment to improve the
knowledge and skill in interpreting and analyzing financial report produced by a business entity. The
game simulates a family-owned business to provide a simple kind of financial report that can ease
understanding and support the learning process. System dynamics approach was used to model the
complexity of the business system and ease the identification of the relationships between variables in the
system. The simulation game was built using Powersim Studio 2005 and Microsoft Excel software and
tested in the classroom. Results of learning points identification of the game show that the game is able to
support the process of learning in understanding financial report, analysing the effect of decisions made,
and as a reference in decision making.
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Abstrak

Penekanan penelitian ini adalah untuk mendesain sebuah permainan simulasi bisnis untuk membantu
pemahaman pemain dalam menginterpretasikan dan menganalisa laporan keuangan yang disimulasikan.
Permainan simulasi ini dapat memberikan suatu lingkungan yang interaktif, bebas resiko dalam menguji
coba alternatif-alternatif pengambilan keputusan yang tentunya akan berdampak terhadap laporan
keuangan. Permainan mensimulasikan sebuah entitas bisnis keluarga dan disusun dengan aplikasi
Powersim 2005 dan Excel. Ujicoba pelaksanaan telah dilakukan di kelas Akuntansi dan Biaya. Hasil
ujicoba menunjukkan bahwa pokok-pokok pembelajaran yang ditargetkan untuk ditingkatkan dapat
dicapai.

Kata Kunci: Sistem dinamis, Simulasi, Permainan Simulasi, Laporan Keuangan dan Pembelajaran
Eksperential
1. Introduction The simulation game which is designed
in this paper uses financial report as its
output or feedback. Using that feedback,
then the players can learn and practice to
interpret and analyze financial reports
produced by their game decisions.

Financial report is a very important
source of information which able to tell how
good is the overall condition of a company.
It can show profitability, composition of

liabilities and equity, solvability, and other
financial parameters of a company which
can be used to monitor company
performance and as reference for business
strategy evaluation. The inability in
understanding the information showed by
financial report can cause failure to the
company [1].

Simulation gaming as one of the forms of
experiential learning is able to provide a
motivating, interactive, and  risk-free
environment.

System dynamics approach was used in
designing the simulation model due to the
capability of system dynamics approach to
model complexity of a system such as a
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business system. The approach also could
ease the identification of relationships
between variables in the system., which
would be fedback to the students.

The simulation game was designed for
teaching and learning purpose. To support
and ease the learning process, the business
simulated by the game is a family-onwed
business which produced a relatively simple
financial reports. In short, the objective of
this research is to develop family-owned
business simulation game and its manual
which can facilitate practices of interpreting
and analyzing financial reports.

2. Methodology

This research was completed through
several steps. The data used as reference in
designing the game were collected through
analyzing existing game that has similar
characteristics. User interview was also
conducted to explore user requirements
which can also be used as reference in
developing basic concept of the game. After
the data were completely collected, the next
step was developing the basic concept of the
simulation game. This step includes
developing the story and assumptions
underlying the game. In this step, the
variables involved in the game and how they
related to each other were presented using
causal loop diagram.

After the game conceptualization was
done, the next step is constructing the model
using stock and flow diagram on Powersim
Studio 2005. Subsequentially, the model
should be verified and validated to ensure
the model can run correctly without any
error and run according the concept
designed [2,3]. After the model validation
step, the next step is to identify the learning
points which can be achieved through using
the simulation game. Ideally, the simulation
game should be able to facilitate 3 main
aspects in analyzing financial report, which
are: profitability analysis, liquidity analysis,
and management performance analysis [4].
After the learning points have been
identified, the next step is developing game
manual to support its implementation in
teaching and learning activities.

3.  Results and Discussion

The existing simulation game used as
reference for developing the basic concept
of the game is the Small Business Growth
Management Flight Simulator (SBGMFS)
created by Carmine Bianchi and Enzo
Bivona of University of Palermo, Italy. The
objective of this game is to teach how to
manage business, especially small-business.
This game simulates how business decisions
and family-related decisions have impacts
on the condition of the company not just in
the short run but also in the long run [5].
Although this game also uses financial
report as its output, but the form of the
financial report has been modified so it is
not in standard form anymore. But the
dynamics of the simulation quite represent
the dynamics of business. Those dynamics
were then analyzed using causal loop
diagram and used as reference for
developing the new simulation game.

User requirements are identified to
explore how the simulation game should be
designed so it is suitable to be used in
teaching and learning activities.
Identification of user requirements were
done by conducting interview to Mrs.
Betrianis Bachtaruddin, Ir., Msi, the lecturer
of Cost Accounting class of Industrial
Engineering Department University of
Indonesia. From the interview, there are
several learning points which should be
facilitated by the simulation game which
are:

e Practicing interpretation and

analysis of financial report.

e Monitoring company’s performance.

e Developing and evaluating business

strategy.

e Practicing the implementation of

account receivable policies.

Those learning points are actually
similar to the 3 important aspects in
analyzing financial report mentioned on
previous section.

The simulation game was designed to
facilitate the practice of interpreting and
analyzing financial reports. So it is clear that
the main output of this game is financial
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report. The game ought to be able to
simulate how business decisions have
impacts on the level of liquidity,
profitability, and management performance
of the business that are shown on financial
report. The name of this simulation game is
Financial Game. The business simulated on
the game is a fictitious family-owned
distribution company named Putera Sastro,
Ltd. The form of family-owned business
were chosen in order to keep the game
simple, especially in terms of equity
structure. The form of distribution company
were chosen also because its simplicity in its
operational activity.

The decisions that are simulated in this
game consist of 3 main decisions, which are
business decisions, financing decisions, and
investing decisions. Business decisions
consist of price level, inventory level, terms
of payment, and lead time. Financing
decisions consist of investment level from
family assets, cash withdrawals to family
assets, and bank loan. Investment decisions
consist of purchasing and selling fixed
assets.

The concept of the model is represented
by causal loop diagram on Figure 1.
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Figure 1.
Financial Game Causal Loop Diagram

Based on causal loop diagram on
conceptualization phase, using stock and
flow diagram on Powersim Studio 2005 the
complete model was constructed. The model
consists of 12 sub-models which simulate
aspects of the system modeled, those sub-
models are:

e Demand and sales sub-model

e Cost sub-model

e Cash-flow sub-model

e Fixed asset sub-model

e Liabilities sub-model

e Balance sheet sub-model

e Income statement sub-model

e Owner's equity report sub-model

e Cash flow statement sub-model

e Financial ratios and net working
capital sub-model

e Family satisfaction sub-model

e Simulation control sub-model

One of the sub-models above is represented
on Figure 2.

This simulation game is designed so it
can be directly used by the players or
participants. In other words, it does not need
the role of administrator. In this case,
interface should also be designed so it can
ease the user in using the game. The
interface was designed using Powersim
Studio 2005 and the financial reports are
displayed using Microsoft Excel
spreadsheet. Figure 3 shows the input page
of the game. Figure 4 shows the income
statement as one of the components of
financial report of the game. Besides
financial report, the game also has additional
output which can help the players to monitor
and analyze the company
performance.Figure 5 shows the one of
additional output of the game.

Model verification was done to ensure
that the model run correctly without any
errors. Verification process started by cross-
checking the results of equations with the
results if the calculation was done manually.
To verify the model, the aspect checked was
the calculation of income statement. The
calculation of income statement involves
other important aspects of the model, such
as demand generation, cost calculation,
inventory calculation, and also profit
calculation. The result of the cross-check
shows the similarity of the values, and the
model runs correctly without errors shown
by the built-in errror warning feature on
Powersim Studio 2005. Thus, the model is
verified.
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Figure 2.
Liabilities Sub-Model

. GrETIR
| Pembaban barsrs por parate bisnis

Ry
Keluarys

- -_.-_.,_.- ,
s %
It - - | | i ] B
= T }* e w P
"

rasia

oy
(dalam ribuss rupish)

LT
Fupont

Figure 3.
Game Interface (Input Page)

Model validation was done to check
whether the model already fits the concept
designed in the conceptualization phase. The
aspects which were validated in this model
are: Demand behavior, liquidity, and
financial report validity. The behavior of the
demand was tested using two different
combinations of input. The first one consists

of input values which are logically will
generate low demand level. The second
combination consists of input values which
are logically will generate high demand
level. The results are shown on Figure 6 and
7, the generate demand level generated for
each combination of input fits the concept
and the logic. So it can be stated the demand
behavior of the model is valid.

Liquidity validity test was conducted
using the similar method used in demand
behavior validity test. Two combinations of
input values were compared. The first one
used 1 month terms of payment, while the
second one used 4 months terms of payment.
Logically, the first combination will produce
more liquid financial condition than the
second one. Using account receivables
turnover ratio, the results of both
combinations were compared. Table 1
shows account receivables turnover ratio for
each combinations and it can be seen that 1
month of terms of payment generated higher
ratio which means it has better liquidity than
4 months of terms of payment.
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Figure 4.
Game Output (Income Statement)

The financial report validity test was
conducted by checking the balance sheet
whether it is already balance or not, and then
the whole components of financial report
were checked to see the synchronity
between the components. The results
showed that the components are
synchronous to each other so it can be stated
that the model is valid. Figure 8 shows the
synchronity between the components of
financial report.
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Figure 5.
Game Output (Business Graphs)
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Figure 7.
High Demand Input

To identify learning points that can be
achieved through the implementation of this
simulation game, the game was tested to the
students of Cost Accounting class, Industrial
Engineering Department, University Of
Indonesia. Two days before the participants
play the game, general briefing was

conducted to explain how the simulation
game will run. Game manual was also
handed out to the participants to ensure their
understanding about the rules and the basic
concept of the game.

Table 1.
Results of Liquidity Test

Account Receivable Turnover Ratio
Period 2 3 4 5
Terms of
Payment 1 | 1628731 | 1699857 | 1.764722 | 1.BEBBET
Month

Terms of
Payment 4 | 1.412095 | 1349152 | 1.068106 | 1.13524
Month

The simulation game ran for 16 periods.
In every 4 or 8 periods, the participants were
asked several questions that motivated them
to analyze the condition of the company in
several periods. In the last period, the
participants were also asked to analyze their
overall performance in doing the simulation.
They were also asked about what they had
learned from the simulation game. From the
exploration of the participants answers and
analysis, there are several learning points
that can be achieved through this simulation
game. Table 2 shows the learning points
which are also cross-checked with ideal
points of financial report analysis according
to the theory. From those learning points, it
can be concluded that the game has fulfilled
the ideal points in analyzing financial
reports. So it can be stated that the game has
achieved the objective of the design of this
simulation game which is to facilitate
practices of interpreting and analyzing
financial reports.
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learning or training process. The manual will
help the players to understand the simulation
game so they can use the game correctly.
The manual consists of explanations about
the story or assumptions used in the game,
the variables involved in the game, game
output, rules of the game, interface of the
game, how to operate the game, formulas of
financial ratios used in the game, and
references the players can use to increase
their understanding about financial reports.

Table 2.
Learning Points

Profitability
Analysis

Liquidity
Analysis

Management
Performance
Analysis

Practicing the skill to
judge the profitability of a
company using income )
statement and financial
ratios

Understand that different

level of terms of payment

will affect the amount of
cash-on-hand.

Practicing the right
calculation of inventory
level to fulfill demand but °
also to keep the inventory
cost as low as possible

understand that bank loan
can increase the amount off
the cash but in the other
hand the interest will
increase the amount of
total cost

analyze the impacts of the
decisions to the condition [ ]
of financial report

Plan business strategy

Understand that the price

Hadal Akile | 1632565 1821408 1855097 2116961 2199405 2004192
Laporan Arus Kas
(dalam ribuan ruplah)
Patlida 0 1 i ! ) []
Laba Bersih 0 -F11562 JEEAN4 5766452 244391 S4METOR
dtambah
duprsiasi 0 00 10 100 10 10
parubiahan utang digang 0 s n% po] 5 3
kg
pésuhahan i itang 0 57404 SA08 GMOTIG BRBTO GHIE3
pensbahin persediaan 0 3M¥5 W IS 85 0
Raus kas bersih dari abiivitas operasional 0 40035 S7477 MEETH G314 124406
gy b ii gkdvbas imvedaa
penjualin 45l 1etip 0 0 0 0 0 0
pirnbélian a5 tilaplip 0 0 0 0 09 =m
anus kas borsih darl akibitas investasi ] 1] ] 0 LU 111
Aoy kas dan skinias pendanaan
inveaiag dan asel keluarga [ 1] 0 2 [ Uj—
kit dar prpaeman ( 1] 1] 1] L [}
ponasikan wang urtuk keluarga 0 0 0 0 0 =m
pmbayaran pinjaman 0 0 0 0 0 [
s kas barsih daal aktivitas pendanaan 0 ] 0 20 Hw A0
Petubahan pada Kas 0 40035 A47427 ZHEE 1315 240408
Kas Awal 55000 RO (096 4R 5SROI TRAD4S AIB3E
Kas Akhil 55000 1099 48 SED 6 TS0 & AERE MITEE
Neraca
{dalam ribuan rupiah)
Feiinle L] 1 t i ! §
sl dndle  Apd SN (el 06 lin 207 At XU
kas 000 I0SGABID5  GRDDZIED  TEDEMI)  AIADIGI0EE 4207 GO
phang L] Ly T & FEE AL LEr, pi:E
Lot pariadiain BMIT5 57000 ) BAT25 &TE L)
wat lolap il 1990 150 19000 10 2450
Tolal kel 31605 TSIREG1D GOOGDGME  MGDMEI  FEEIGHG  HRRANTT
Kewallhan
uling dagang 0 16875 1600 flit4] 1@ 183
total pnjaman 1210 161 1211 12N 11 1n
1ol Kewiphish & 14304 wn 1443% 1844 1840
Hailal . . . I .
modal TS IMEIT RO 2R G DIM0SEE 209 07—

Figure 8.

level has to be balanced
with the service level
given to the customer

Predicting the response of
the market to business
decisions

Understand that company
has to be able to give
value to the stakeholders

Financial Report Synchronity Test

Game manual was designed to support

Financial Game implementation in teaching,

6

The application of this simulation game
surely can be implemented not just in
academic institution such as university or
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business school. Companies can use this
game to train their employees not only in
terms of interpreting and analyzing financial
reports but also to shape their mental model
about business. For further research, this
simulation game is able to be developed by
simulating more complex business dynamics
and using more complex and detailed
financial reports and other outputs. One
example is to change the scope of the
business modeled in the game. Go-public
businesses can be modeled, thus resulting in
more complex dynamics involving more
variables affecting financial condition of the
company.

4, Conclusion

The result of this research is a simulation
game called Financial Game which
simulates a family-owned business (limited
company) in running its business activities.
The decisions which should be made by the
players include business decisions, financing
decisions and investing decisions. The main
output of the game is financial report which
shows the impacts of the decisions made by
the players to the financial condition and
performance of the company.

The game was designed to be played
directly by the players without any role of
administrator. The game was also equipped
with game manual to support the
implementation of the game in teaching or
learning activities. The game was tested and
the results have proven that the game is able
to support the learning process in
interpreting and analyzing financial reports
as describe in the learning points target
designed in the game.
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