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Benefits of Entrepreneurship Education using an Interactive Learning 
Environment 
 

Abstract 
Traditional approaches to entrepreneurship education have been increasingly criticized. Very often 
they rely on lectures and discussions in which the teacher play the role of “the sage on the stage”, 
resulting ineffective in overcoming conceptual errors, building actionable knowledge, enhancing 
problem solving and system thinking skills. The use of standard and traditional frameworks, for 
instance, aimed to instruct entrepreneurs on how the business should be run, may generate 
alienation of the entrepreneur being the approach inappropriate to take into account the firm’s 
specific context. 

The use of Interactive Learning Environments, based on the System Dynamics methodology, can 
contribute to question decision makers’ mental models and to favour changes in their beliefs and 
habits. This process can be supported through an active engagement, in which learners can get 
interactively prompt feedbacks from their decisions, resulting in new knowledge. 

In the paper an ILE capturing the growth of a small family-owned firm will be described. The focus 
of the ILE is on understanding the dynamics generated by commercial and financial policies on 
sales revenues and profitability – on one side – and the net working capital and liquidity, on the 
other side. Benefits from the use of such a learning tools are also discussed. 

 

The use of Interactive Learning Environments (ILEs) based on the 
System Dynamics Methodology to support Entrepreneurship 
Education 
An Interactive Learning Environment (ILE) is commonly defined in literature as a computer 
simulation, based on a model created with the System Dynamics Methodology (Sterman 2000; 
Groesser 2006; Sterman 2014). The purpose of the model is to learn about an issue of interest of a 
given participant/user target. The user is asked to perform successfully in a simulation settings 
characterized by distributed decision-making over time. They are commonly used for education 
purposes especially in the fields of business administration, economics, and ecology and other 
fields.  

Traditional approaches to entrepreneurship education have been increasingly criticized. Very often 
they rely on lectures and discussions in which the teacher play the role of “the sage on the stage” 
(King, 1993), resulting ineffective in overcoming conceptual errors, building actionable knowledge, 
enhancing problem solving and system thinking skills (King, 1993; Dori and Belcher, 2005; Lasry 
et al., 2008; Kim and Pak, 2002; Sterman, 2014). 

Some scholars also remarked that management education mainly based on lectures and case study 
method is particularly prone to these failures (Pfeffer and Fong, 2002; Mintzberg, 2005). 

Perren (1999) in investigating those factors underlying the growth of micro-enterprises asserted that 
such decision makers needed for a tailored and timely support, rather than any form of standard 
approach which will be wasteful. The use of standard and traditional frameworks, for instance 
aimed to instruct entrepreneurs on how the business should be run, may generate alienation of the 
entrepreneur being the approach inappropriate to take into account the firm’s specific context. 
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Therefore, a dilemma may appear. A teacher can lecture about, for instance, how short and long-
term policies may impact in the investigated systems, but the lecture risks to be very ineffective; at 
the same time, the use of demonstrations, role plays and similar action learning experiences may 
result not compatible within classroom constraints, in terms of time and space available, making the 
teach experience ineffective. 

The use of ILEs can contribute to the transmission of learning, in which teachers play the role of 
“the guide on the side” (King, 1993). Based on such an approach, learning and innovation in 
business require experimentation, simulations and “serious play” (Sterman 2014). As largely 
recognised in literature, learning occurs when learners question their mental models and they are 
willing to change their beliefs and habits. This process can be favoured through an active 
engagement with a system, in which learners can get interactively prompt feedbacks from their 
decisions, resulting in new knowledge. 

Furthermore, ILEs allow to overcome other physical difficulties: experiments in real life may 
require a very long time horizon to make sure time delays between decisions and related effects are 
counted; they may be very expensive or consequences may be irreversible. 

ILEs based on System Dynamics simulation models can provide a possible solution to solve the 
above difficulties. Simulations can allow learners, for example, to simulate a 5-year plan in a few 
minutes and to re-simulate it again and again without any additional cost. In addition, in presence of 
situations whether experiments are costly, unethical or just impossible, perhaps simulations become 
the main way to active learning is such complex systems (Sterman 2014). 

Studio Castellamare ILE 
In this section of the article, an ILE that represents the growth of a small family-owned firm will be 
described. The focus of the ILE is on understanding the dynamics generated by commercial and 
financial policies on sales revenues and profitability – on one side – and the net working capital and 
liquidity, on the other side. Another concern in this ILE is to help learners to figure out relationships 
between the firm and the equity-owning family. Learning on how to pursue a balanced growth, in 
compliance with both business and family needs, is the primary focus of the ILE. 

Company background 
Studio Castellamare is a small family-owned company producing a limited range of high-quality 
hand-painted decorative ceramic tiles for external use in pool and patio areas in up-market villas. 
The present market is especially in coastal locations in the Mediterranean and Adriatic areas, 
mainly in Italy but also in some adjacent countries. The company is presently family-owned with 
Antonio Bonura now the main share-holder and manager, but was founded by Antonio Bonura’s 
father Carlo in 1960, who, along with some other family members, also retains a minority 
shareholding. Carlo Bonura was, and still is, a talented artist who specialised in one-off 
commissions to produce decorative wall tiles for villas in the Palermo and surrounding areas in 
northern Sicily. Carlo Bonura hand-painted the tiles, which were then glazed and fired in a small 
kiln.  ‘Marketing’ was virtually non-existent, as the quality of Carlo Bonura’s tiles was well known 
to architects and builders who would approach him with requests for his products, and word-of-
mouth recommendations completed the mix when satisfied villa owners passed on his name to 
friends. 

Antonio Bonura came into the firm straight from school in 1975, he shared his father’s talent and 
interest in the business and quickly became an equal partner with his father.  In the early years the 
firm was really nothing more than a father-son artisan company and no further staffs were 
employed. Demand for their tiles has always very high and they frequently have had to decline 
work. Antonio Bonura however, quickly realised that if he and his father focused on painting the 
tiles and they employed others to undertake the finishing processes (glazing, firing and so on), and 
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packing and despatch – under their supervision – then the company could expand their output 
significantly. In 1982 the company was formally established with Antonio Bonura as the CEO, and 
the name of the workshop where Antonio and his father worked, Studio Castellamare, was adopted 
as the company name. 

In the succeeding 20 years, the company has expanded steadily but at a modest rate. Carlo Bonura 
no longer works full-time, but does still take an interest in the firm and plays a role in designing and 
training when new tile artists join the company. Antonio Bonura still personally oversees the 
painting process and does occasionally paint designs that his personal favourites, but the company 
now employs three locally recruited workers who have been trained up to do the painting. Antonio 
Bonura and his father still personally develop any new designs, recognising that new design 
adaptations are sometimes needed. Four further employees are involved in the other production and 
distribution processes, and three are involved in administration. 

Despite the growth, Studio Castellamare tiles have retained their exclusive reputation and are still 
highly regarded as pieces of art.  In marketing terms the company continues to be able to rely on 
personal approaches through its network of architects and developers who specialise in the top-end 
luxury villa sector, though it does now supplement this with some advertisements in specialist trade 
journals and they have participated on a couple of trade fairs to test reactions in new geographic 
market areas. Studio Castellamare now sells its products throughout Italy and has also attracted a 
few customers in southern France and in Spain, and is beginning to attract interest from Greece and 
emerging new EU countries in south-east Europe. 

Benefits from using the ILE in learning small business growth management 
The case-study provided the basis for the System Dynamics models embodied in the ILE. The ILE 
allows the user to investigate growth options available to the firm.  Any simulator, and any model, 
is simplified and limited in a number ways, but these should be consistent with the purpose of the 
phenomenon to be investigated. The ILE associated with this Studio Castellamare has been 
constructed to support learning about growth options for small firms, using one company as an 
example. It is intended to suggest the way the firm could grow given particular sets of decisions and 
to stimulate thinking about how decisions are linked to outcomes and pointing to decision options 
that are likely to be successful, to highlight how there might be unpredicted, unintended and maybe 
undesirable side effects of those decisions; it is not intended however, to precise quantitative 
forecasts of results, nor to support a search for the “right” decisions. 

The simulator consequently operates at a relatively high aggregate level – for example, it reflects 
only the product range not individual product items, it does not distinguish markets within the local 
or the foreign markets, and staffing is reflected in aggregate groupings. It has been designed 
therefore to support analysis of growth for this type of firm and for the kinds of competitive 
behaviour that are appropriate for it; and it has been tested to prove that they behave in ways that 
are reasonable for the general circumstances and in relation to decisions that are input to the ILE. 
Relationships in the models are based on typical and realistic real world mechanisms, and there are 
no random factors or deliberate traps. Of course, the system is still complex and some decisions 
might not always lead to completely predictable outcomes. 

ILE Studio Castellmare allows participants to experience trying to grow a small firm by product 
penetration. Any session with a simulator is likely to be much more effective if users have a plan of 
action, a set of experiments they wish to undertake to enable them to search for the best decisions to 
achieve their goals.  

A recommended process for working with the ILEs is: 

• Firstly, read the case notes carefully, think about the kind of company it describes and how 
it is likely to want to grow. 
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• From the ways that growth might be possible, and the general growth strategy in this unit, 
focus on the options that are appropriate and feasible.  

• Decide on reasonable and realistic growth objectives.  

• Then think of the decisions that the firm will have to make to implement a growth strategy 
to achieve these objectives within these constraints – the ILE is set up only to allow analysis 
based on reasonable and relevant options. 

• At first the user is advised to study the initial parameters given for a base growth case. He or 
she can think how the parameters fit in with the growth strategy and the kind of outcome 
resulting from this setting. A first task with the model is usually to run a base case with the 
original settings. 

 

Comments on the base run and 2 alternative scenarios of ILE1  
a) Base run 

The simulator provides a basic scenario in which all the policy levers remain constant over time. 
Understanding the structure behind such scenario is essential for the correct interpretation of why 
some events occurred in the performance of Studio Castellamare over time.  

Under this scenario, the company gains increasing orders of traditional products over time, which 
are satisfactory fulfilled until the first semester of the second year. The increasing orders result from 
gaining many customers over time, due to also the marketing efforts which amplify the customer’s 
base of the firm.  

The company faces difficulties in shipping the quantity requested by customers as it does not react 
quickly to changes in the orders and in the expected demand. Thus, the painting and, in particular, 
the production rates take time to be increased according to the new flow of orders, and consequently 
they are not enough to fulfil them in time.  

This implies an increase in company backlog. As a consequence, a balancing loop begins to limit 
the growth of the customers’ base and the company is at risk of losing customers due to failures of 
delivering within the expected time. In fact, a higher delivery delay produces a higher number of 
dissatisfied customers that will not repeat their orders in the future (see figure 3, balancing loop B1: 
delivery delay effect). This phenomenon can be detected at the end of the fourth year, as the level of 
customers exhibits a decreasing behaviour.   

Here below main company variables resulting from the above commented scenario are reported (see 
figures 1 and 1). 
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Figure 1 - Main company commercial and production results 

 

 
Figure 2 - Main financial results 

For the company to grow, some changes in the current values must be implemented. Thus, some 
alternative scenarios are presented as follows. 

 

c) Scenario: Sustainable Growth Strategy & Low Profitability 
In this scenario, a commercial growth strategy is supported by an increase in production capacity. 
Such a growth is also fostered by a raise in family assets invested to fuel company growth. 

In particular, marketing investments are increased up to the sum of 14.000 €/month only after the 
second year of the simulation. On the production capacity side, a new kiln has been acquired at the 
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beginning of the second semester. In order to finance such investment, at the same time, the % of 
new investments financed by equity has been set to 80%.  

Outcomes 
As results of this strategy, at the end of the fourth year Studio Castellamare recorded about 520 
customers (originally 400, a 30% growth rate).  

In order to face a higher amount of orders, differently from the base run, the company’s production 
rate is enhanced by a new kiln and consequently the delivery delay shows only a slight increase (see 
figure 3). 

 

Figure 3 - Main company commercial and production results  
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Figure 4 - Main financial results 

 

Figure 4 shows a positive company net income during the all simulation period. During the second 
and the third year of the simulation, the cash flow is negative due to the high investments done in 
both the commercial and production side of the company. Such high investments are the main 
causes of the lower profitability (compared to the base run scenario) recorded by Studio 
Castellamare at the end of the simulation. 

Such financial results may encourage the decision maker to implement this strategy also because 
“company customers” (a key company strategic asset) shows a promising expansion for the coming 
years. 

In this scenario, it is worth remarking that commercial and production expansion are strongly 
fuelled through Equity investments (80% of financial needs), as results of the decision to divest 
Family assets into Studio Castellamare. 

Conclusion 
Certainly, there are some other scenarios to try out for Studio Castellamare to grow. However, the 
scenarios presented above suggest somehow that the company has few changes of growing in a 
sustainable way in the local market with the traditional products. The company might want to start 
considering alternative growth strategies, such as launching a new product in the local market or 
exploring new markets. 
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