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Introduction
The teaching of economics to undergraduate students is important to developing their understanding of the world around them.  It presents challenges, however, as the students bring limited life experience, mostly with the consumption side of economics as purchasers and targets of firms’ marketing programs.  The material of most introductory economics courses has a high level of conceptual content that is challenging to many students’ skill levels and not congruent with their received models of the world.  This paper is an attempt to describe both a general approach to dealing with these challenges, and also describes a specific exercise designed around that approach.
Among our teaching goals is to have students learn about the economy and how it works, and understand the implications for their lives and for making economic and business policy decisions.  The science of economics provides the toolset for that understanding.  Economics has developed an extensive set of concepts and constructs which constitute a “lens” for interpreting economic phenomena – different from, say, how a sociologist or a psychologist would view the same phenomena.  We do not wish for them to just know  economics; we wish for them to be able to see the world as an economist does. 

In order to achieve this, we want students to understand the economy and economic phenomena, including both institutional knowledge and also economic concepts, principles and processes.  We also want them to understand and be able to use economic tools and the techniques of economic inquiry, including some mathematical analytics and how to interpret economic data.  
The exercise developed originally out of illustrating a fundamental economic phenomenon – that banks actually create money out of thin air, without printing currency – and communicate that phenomenon to students in a way that would bring it alive for them, rather than remaining merely a concept and a mathematical relation (the multiplier).  As I developed the exercise, I had some fun with it and also discovered that it gave me a way to engage the students in developing a fundamental understanding of the banking system and its role in the economy.  Further, I found that, using the exercise, I could illustrate some institutional details in a more engaging manner than if they were simply presented to the students as disembodied facts.  This particularly fit as an approach for my students, as they tend to be very concrete undergraduate learners with little experience of the economy beyond buying things at stores.
In the macroeconomics course which spawned this exercise, most of the students are in their first course in economics.  The students have little prior knowledge and experience in economics, and have mostly experienced economic phenomena from the one-sided view of being consumers, have little experience in managing their own budgets and consumption, and their mental models of economics are most likely primarily derived from their parents/family’s view of economics.
While many introductory economics courses are intended as foundations courses for further coursework in economics, the students in this course are undergraduate business students who will primarily be applying the concepts of the course in their business courses.  

Outline of the paper
In this paper, I will proceed by exploring the learning objectives and various approaches to learning models, along with defining outcomes and assessment approaches.  The conclusion to this exploration I will lay out the specific design objectives for the exercise.  I will then proceed to provide a description of what I call the Freedonia Exercise, and finish with a conclusion and suggestions for further work.
Learning Objectives and the Learning Model

The economic paradigm may be thought of as a “mental model,” or set of related mental models, for how the world works.  It posits a particular set of problems for human society (scarcity and choice), a set of motivations for behavior in making those choices (rational tradeoffs, utility maximization), a set of solutions or aids to solutions (specialization and trade), institutional structures that grow out of those choices (markets, firms, households, etc.) and ensuing principles that govern the behaviors of and relationships among those institutions. We are asking students to learn this mental model and to be able to apply it to understanding economic issues.  
Initially, this mental model which we are asking them to learn is filtered through their existing mental models, many if not most of which do not mesh well with the economics-based model.  We must then add to, modify, and replace their existing mental models.  “Because…students must use their existing mental models to interpret what they encounter, [we] must think about what [we] do as stimulating construction, not ‘transmitting knowledge’” (Bain 2004, p. 27). But their minds do not easily give up their old mental models; those models tend to persist even when new models have been learned.  Students compartmentalize the new models without, in many cases, altering their existing models (see Bransford et al 1999).  So we are faced with either teaching them information that is “irrelevant” in the sense that it becomes compartmentalized knowledge and does not impact their day-to-day mental models (which are what they act on), or we have to break down their current mental models (their “received knowledge” or what Will Rodgers used to call “what we know that ain’t so) and build in their place the economic mental model. 
Transfer of Learning
In addition to learning economics, we want students to be able to transfer their newly-gained knowledge to other situations “beyond the final exam,” as Baumol and Blinder (2009) write in their text.  This requires that they gain experience in applying the economic model, thereby building a more rich set of connections that help them recognize the links between the economic approach and other problems.  

Research shows (Schwartz et al, in press) that transfer occurs best when students “actively compared simplified data sets … and then heard [an organizing] lecture (Bransford et al 1999, p. 47).  That is, application takes practice in recognizing the patterns in data or problems to which learned principles can be applied.  It is a critical thesis of this paper that learning the concepts, principles and institutions of economics is insufficient to produce learning that students can readily apply to problems outside the classroom (or, to judge by test scores, sometimes even to inside the classroom!).  While much emphasis has been placed in economics teaching on applying the classroom learnings to outside-of-the-classroom problems, the exercise described in this paper takes an even different approach:  that of creating real-time in-the-classroom problems for students to not only solve conceptually, but also to put their insights and solutions into practice in real time.  These in-class situations serve as observations for inquiry and development of and explication of concepts, and to give them an experiential phenomenology for learning economics.
Models for Learning and for Education
Brain-based learning:

An important stream of learning theory and research has stressed the physiological and biological processes of learning in the brain itself, and investigated the implications of biology for effective teaching.  The work of James Zull (Zull 2002) relates learning processes to underlying brain structures, emphasizing that learning is a process of physically changing the brain.  

The process of building the brain structures – the “neuronal networks” – is the essence of learning from a brain perspective.   Zull sees the process as akin to the experiential learning process of Kolb (1984).  The learning process begins and ends with external actions and stimuli, which are processed internally through multiple brain structures, converting specific external stimuli into internal connected memories, which through the brain’s processing are linked in neuronal structures that create “concepts” in the mind.  “The knowledge in our minds consists of neuronal networks in our brains, so if that knowledge is to grow, the neuronal networks must physically change” (Zull p. 112).

An effective exercise, then, will provide specific concrete experiences which the learner can process into concepts which the teacher is trying to communicate.  “Abstract concepts are always embedded in concrete experience” (Zull P. 103), and  “We should give the student opportunities to have concrete experiences directly” (Zull P. 148).  Further, it would appear that using immediate experiences is likely more effective than trying to “teach” the concepts directly, or even trying to link them to experiences that the learner may have had in the past but are not in the learner’s immediate experience.  

One implication is that exercises are most effective when they include a strong action component.  Action, in the form of physical engagement by the learner, includes speaking, writing, and physical movement.  “Active learning that involves choice and action by the learner is pleasurable and effective for developing concepts and applications.  This type of learning gives an understanding of the big picture and the relationships in a topic” (Zull, p. 63).  “Learning engages the brain and other parts of the body as well” (Zull p. 71).
Zull also stresses that new learning must occur as building upon existing knowledge.   Students’ existing beliefs about the economic system, many of which we would consider to be erroneous, can neither be ignored nor deleted.   “Whatever the neuronal networks are in the student brain, a teacher cannot remove them…it may be possible to reduce the use of particular networks, or to use other networks in their place, and some networks my die out or weaken with disuse…The useful approach for a teacher is to find ways to build on (author’s emphasis) existing neuronal networks” (Zull p. 101)
Finally, an important role for the instructor is to help guide students’ attention to what is important in the exercise.  “Students must notice the important things in order to have useful images” (Zull p. 148).  This directing of attention needs to be in concert with encouraging and supporting students in actively processing what they are attending to.   It is the active processing through both thinking processes and physical actions that builds these networks and create “knowledge.”  Zull describes this process as one of “testing,” and he stresses its importance in the learning process:  the “inside-out” process of putting one’s understanding out into the world to test it, and receiving feedback.    “The only pathway that seems unproductive for learning is the pathway that excludes testing of ideas” (Zull p. 219).

Experiential Learning (Kolb) 

Kolb (Kolb 1984), in a work that has been highly influential in current understanding of learning processes, describes what he calls the “experiential learning process.”  Kolb posits that learning happens though two dialectic processes, one between outer reality as it is experienced by the learner and the inner conceptualization of that reality; the other is between the learner’s inward-oriented reflective process and an outward-oriented experimentation process (see Figure 1).  

According to Kolb, the outer-inner dialectic is between apprehension, in which the learner takes in sensory data from his or her experience, and comprehension, in which the learner makes sense of those data being taken in.  A second dialectic also has an inside/outside component, but refers more to the direction of the learner’s attention and actions:  it is between an inner-oriented process of reflecting on the experience and an outer-oriented process of testing one’s understanding by taking actions based on that understanding.  These actions, of course, begin new learning as they result in a new set of experiences, which must then be reflected upon to create new meaning (or “understanding”), which is then acted upon and so on.

This approach thus results in positing a cyclical learning process, in which experience is transformed into understanding through reflection (note that the understanding may or may not be “accurate”), and then that understanding is transformed into actions resulting in new experiences.  This process is illustrated by the directional arrows in Figure 1.  These new experiences might be looked at as the learner confirming or disconfirming his or her “theories” of the world, or, more importantly, theories of action that link actions to outcomes.  So if I believe that raising price increases quantity sold, then I will act on that belief but am likely to generate experiences that are contrary to what I expect, and as I reflect and try to make sense of the new data I may “learn” by changing my beliefs, my inner model of actions and outcomes.

Traditional classroom learning is based primarily on the inner processes of conceptualizing and theorizing.  In contrast, the active exercise I present here has the students be not just “receivers of economic wisdom,” passive recipients in the learning process; rather in this exercise we have them being active decision makers whose choices and actions help to shape the particular outcomes of the exercise.  Here we are “teaching” them not only principles of economics, but also how their actions impact economic outcomes through those principles.  Thus we are going beyond making them “knowers of economics” to developing them as active decision makers.  

For example, if in the exercise a student decides to start a widget-making company, his or her actions create an economic entity and the student must now bear the responsibility for making production and financial decisions that impact not only him or herself, but also his or her fellow students.  A principle of the exercise is that knowing about these responsibilities is far different from bearing these responsibilities, and we are working to add to the maturity of the student as well as to his or her knowledge.  Even an action as simple as making a deposit becomes an enabler for the provision of credit; this is likely a connection that few students have made despite their having had checking accounts in the past.

“In experiential learning theory, the transactional relationship between the person and the environment is symbolized in the dual meaning of the term experience—one subjective and personal, referring to the person’s internal state…and the other objective and environmental” (Kolb, p. 35).  “Knowledge results from the transaction between these objective and subjective experiences in a process called learning” (Kolb p. 37)

Through this exercise, then, we aim to stimulate learning on at least two levels:  one is the development of the learner’s understanding of economic principles, and the other is what results from the feedback (economic outcomes experienced by the student) that results from the learner making economic decisions and taking economic actions.  In the latter, the learner transforms the observed relationship between personal actions, external outcomes and intrapersonal responses to those outcomes (both emotive and cognitive) into a “theory” of action that is specific to the learner.  Not general economic principles (that is the first level), but personal economic principles and knowledge about “who I am as an economic actor in the world.”

Learning styles (Kolb)

The key to the idea of learning “styles” is that individuals will have differing skill and comfort levels with the four different parts of the learning cycle, each of which requires a particular orientation to the world (inner or outer, thought or action) and a set of skills pertinent to the orientation.  One learner may be particularly skilled in being “in the moment” and dealing with concrete experience, another might be skilled at extracting meaning from concrete experiences and transforming them into concepts and theories, another at manipulating the concepts and theories themselves, exploring their relationships among each other, while a fourth may be most comfortable in taking action based on his or her understanding, acting in a deductive manner.   All learning requires all steps, but just as basketball requires skills in passing, dribbling, shooting and defense, not all players are equally skilled at each aspect of the game.

There are at least two important implications of this notion of learning styles, one motivational and one developmental.  For a learner who is most comfortable dealing in the realm of concrete experience, a purely conceptual/theoretical approach to the subject is likely to be difficult and even unpleasant; on the other hand for a learner who is most comfortable in the inner world of concepts an entirely “hands-on” approach will be likely unsatisfactory.  This will directly impact the motivation of the learner, and also the effectiveness of the learning environment for promoting learning in that person.  

The second implication is that, if our goal is to promote learning beyond the classroom, to build their skills as “lifelong learners,” and to make them effective actors in the world who are able to both learn from their actions and act on their learnings, we need to develop their skills in all four of the stages of the learning process.  
Thus an effective exercise needs to contain elements of all the stages of the learning process, and the exercise and its learning environment need to direct students’ attention to performing each stage.  This would mean that they need to play an active role in the exercise, they need to be involved in gathering “data” from the exercise, reflecting on those data, extracting the economic principles that underlie the data, and then “test” those principles through writing, speaking, and acting.  

In addition, as teachers we must be aware of our own learning biases.  In my own case, my greatest strength is in the reflective stage, extracting principles, concepts and theories from my observations in an inductive process.  Given free rein, I will give in to my fascination with theorizing and entirely lose the many, if not majority, of my students who are much more oriented toward the concrete and the specific, and who are more interested in becoming good managers (acting) than in theorizing about managing!

Learning is Messy
Learning, like most of life, happens in a non-linear process of taking in data, making sense of it and making meaning of it, with all three stages happening at the same time to a great extent – it is a “messy” process.  So we want to mix together the generating of new data, observation of those data, and the meaning-making from the data – to create what Schwartz et al (1999) refer to as a series of increasingly-high learning “mountains.  The exercise is built from an initial “big idea” or core concept, to which additional institutional detail and concepts are added to deepen and broaden the students’ understanding of the phenomena. This way we are helping the students to build a simple initial mental model which then becomes more complex and nuanced as we go on.  We employ multiple points of reflection in real time as the exercise progresses, to help students digest what is happening in the exercise in small chunks. 

So we begin with a very simple bank, that takes in deposits and makes loans – our initial idea of what a bank is about, that forms the basis for then extending the understanding of the bank by adding variations in reserve requirements, the ability of the bank to sell its loans to increase available reserves (and therefore make new loans and loan fees), leading to a basic understanding of derivatives, impacts of the bank on the economy through the availability of credit, etc.  From the initial, simple bank we expand to an entire economy, making the role of the bank and banking system in the economy clear in a much more rich and concrete way than talking the students through it in a lecture.  At each step, we want to keep them reflecting on what is happening in the exercise and how it fits (or doesn’t fit) their prior experiences.
The Teaching Task and the Role of the Instructor
The most effective approach to working with mental models, if we wish to create an environment rich in cognitive and emotional engagement, is to involve the students in real-time problem creation and solution.  Not conceptual problems, not “out there” (outside the classroom) problems, but “here and now” problems that the students experience, inquire into, and solve in real time.  These can then be linked to problems and issues beyond the classroom, encouraging transfer of learning from the classroom situation to real-world situations.  This is similar to but, in important ways, different from a “laboratory” approach to learning.  My underlying model is not to have students follow prescribed steps with predetermined outcomes, but to involve them in seeking to accomplish a set of economic objectives, some of which are well defined at the outset and some of which are allowed to emerge through the process of the exercise, and conduct a real-time inquiry with the students as to what is happening and why.

The exercise must be designed to address selected features of the economic system, revealing them in a graduated manner that allows students to build their mental models one step at a time, while periodically circling back to reinforce the connections among the different features.  The circling back process can be used to have the students inquire about the relationship between the simplified environment being created in the exercise and the more complex environment outside the exercise, revealing both linkages and limitations. 

At the same time that we are using the exercise to reveal concepts, principles and institutional features, we are employing analytic tools to observe and understand the phenomena of the exercise, achieving analytic and quantitative skill-building through active practice in processing the exercise.

Design Objectives for the Exercise
The design objectives need to include three main groups of objectives:  what we want the students to learn, how we want the learning environment to function, and how learning will be assessed. 

The Exercise:  Welcome to Freedonia!
Overview

The exercise creates a fictitious country called Freedonia, after the fictitious country in the Marx Brothers movie, Duck Soup.  In this country, the students are citizens; they provide labor and earn wages with which they can purchase goods, and can also act as entrepreneurs and open businesses.  In Freedonia, there are three goods: widgets, houses, and widget machines.  Widgets are a consumable good; houses are a consumer durable good, and widget machines are an industrial good used to produce widgets.  
Freedonia has a currency, the Freedonian Mark (plural:  Marx).  Freedonia has one bank, the First National Bank of Freedonia (FNBF).  The bank takes deposits and makes loans.  Freedonia also has a government, whose sole purpose is to borrow money by selling treasury bonds through its treasury, and to manage the money supply through the Freedonian Federal Reserve Bank (FFRB).  The FFRB manages the money supply by buying and selling Freedonian treasury bonds.

Learning outcomes for the exercise include demonstrating the circular flows of goods, labor, and money in this simple economy, showing the basic functioning of the banking system (taking deposits to create a pool of money for making loans), and showing money supply accounting, including the monetary base and the Freedonian equivalent of M1.  The exercise also shows how the FFRB can expand and contract the money supply through its “open market operations,” and shows how the FFRB is the source of currency in the economy. By extension, the exercise demonstrates these and other basic characteristics of the U.S. economy, with the instructor able to add or subtract details according to his or her specific objectives.
Extensions to the exercise include the process of the formation and basic economics of a business, the effects of government spending and transfer payments (with or without the total money supply held constant), and taxation. 

The exercise is divided into modules, with each module setting up a particular part of the economy and exploring how it works.  Current modules include Money and Banking, Government and the Economy, Innovation and Entrepreneurship, and Financial Innovation.

Module Design
Each module consists of five elements:  the setup/scenario building for the module, the core activities of the module, observation and data gathering by the students, review and reflection, and linking to outside-the-classroom phenomena.  

The setup/scenario building creates the basic picture for the module, including setting the learning objectives, describing the features of the scenario, and introducing any props such as currency, deposit slips, checks, treasury bonds, etc.  Some of the features of a scenario may not be revealed at the beginning, but are added as the scenario is played out, in order to move the scenario from its simplest form to a more complex form with more sophisticated economic activity.  In this way, the scenario builds in a way that attempts to scaffold the students from understanding a very simple model of the economy to adding additional institutional details and economic concepts.  

Formal observation and data gathering occur at multiple points in the scenario, helping students to track changes in underlying economic variables as the scenario plays out.  For example, the money supply is measured at the outset and then remeasured each time an economic activity (such as making loans) significantly changes the money supply.  Further, in the initial counting of the money supply the money supply equals the monetary base; once bank deposits are made the money supply and monetary base become different concepts.  At the same time, the students are encouraged to review, reflect and extract economic principles, mechanisms, and outcomes as the scenario progresses.  

Finally, the students are asked to review and link the phenomena of the scenario to outside-the-classroom economic phenomena, such as their own banks, the Fed, and other institutions.  
Money and Banking:  Detailed Description
Rather than describe all of the various modules in this paper, I will focus on the first and most developed of the modules, Money and Banking in Freedonia.  The Money and Banking module is able to stand on its own as an exercise, or it can be the initial module in a series.  The goal of the module is to introduce to students in a concrete way to the concept of money as an economist thinks of it, and to show how the process of banks taking deposits and making loans against those deposits “creates” money.  The module also introduces basic bank balance sheet accounting and the notion of assets, liabilities and net worth.  It also reveals to students the workings of a bank beyond what they have been readily able to see in their experiences with banks.

The module scenario posits the fictitious country of Freedonia.  The economy of Freedonia consists of three goods:  Widgets, a consumer nondurable, houses (consumer durable), and widget-producing machines (industrial good).  Class participants, who are designated the citizens of Freedonia (birth certificates not required), are endowed with an initial amount of currency (Freedonian marks, or marx). 

The initial endowments of money, typically FM100 per student, provide the monetary base.  Once the initial setup of the scenario has been made, students are asked to measure the money supply, which is currently only the monetary base.  

The country has one bank, the First National Bank of Freedonia, which takes deposits and makes loans.  The bank is run by two of the students, one of whom is the bank “president” and handles the transactions, the other of whom is the bank’s chief financial officer and does the accounting.  The bank’s balance sheet is maintained publicly, showing the assets (currency and loans) and liabilities (deposits). So basic balance sheet accounting is introduced in a concrete way, as a byproduct of understanding the functioning of the bank. To reinforce this, the other students also track the bank’s balance sheet on their own worksheet. 
Students (citizens) can deposit their money into the bank.  Once deposits are made, the students are again asked to measure the money supply.  We now establish the difference between the monetary base (currency), and money available to pay debts.  

One means of starting the creation of loans is to auction off a house, allowing the student who wins the auction to take out a loan to pay for the house.  The bank, lends the money to the student and records the loan on its balance sheet.  The instructor, in turn, deposits the proceeds from the sale into the bank, and the impact on the bank’s balance sheet is recorded and discussed with the students.   

The next stage in building the economy of Freedonia is to create a manufacturing system and employment.  The sole product of the Freedonian economy is the widget, which is produced using a widget-producing machine and one input, labor.  A widget-producing machine is auctioned off by the instructor, and the winning bidder pays for the machine with a loan from the bank.
  This furthers learning about the creation of money through credit and also introduces the production-consumption cycle of income and expenditures in the economy.  The entrepreneur’s company can now hire labor and produce and sell widgets; workers are able to purchase widgets out of their earnings as widget-workers.

Once the loan is made to the erstwhile widget entrepreneur, students re-measure the money supply. This enables the students to see, and experience directly, the magnification of the money supply beyond the currency base.  Further, it becomes clear to the students that “money” is more than just currency, and how the financial system, beyond simply moving money from one economic entity (depositors) to another (borrowers), actually creates money by providing credit.
  

Attention now shifts to the production-consumption cycle.  The entrepreneur must now hire workers, at a fixed rate of FM10 (10 Freedonian marx) per week.  The production function is a fixed one-widget-per-worker-per-week.  In turn, the widgets are offered for sale by the entrepreneur at FM10 each.  Prices are fixed at this point to keep the complexity of the economy low; this feature can be relaxed later to explore price behavior.
Note that profits – bank profits from interest and entrepreneurial profits from sales margin – are not yet included in the exercise.  This is to keep the basic processes very clear, and also to prompt students to challenge the system as unsustainable, as we have no way to pay the bank workers for their labor, the entrepreneur for his/her labor, nor for the entrepreneur to repay the substantial loan from the bank.  Any objections of this type can be used by the instructor to gradually add additional features to the economic system, leading the students in an exploration of the impacts of each feature.
So a very simplified economy and banking system is created, with more to be added later in the exercise, one step at a time. With this, the circular flow of money for labor and widgets for money can be illustrated, along with the basic function of the banking system:  to collect many small deposits and consolidate them into relatively larger loans. Also, the money supply is tracked, starting with the initial endowments of currency and extending to a broader definition of money as loans are created – illustrating how credit increases the money supply, and that “money” is more than currency.  
Extensions and Further Scenarios
Building on the basic, and incomplete, economy in the Money and Banking module, further modules add a government and central bank, an extended entrepreneurial sector, and the ability to create additional money supply through the creation of derivative securities such as collateralized debt obligations.  Each of these, and others that can be readily added, is designed to add and explore a particular part of the economy through the experiential processes described in the Money and Banking module.  

Student Response

Student reactions to the exercise have been measured only anecdotally to date, but have been very favorable.  Students have singled out the exercise in course feedback, commenting on its clarifying value for learning economic concepts along with its entertainment value both as a game and for its humorous elements.  

Next Steps and Future Directions
Next steps for the exercise include developing additional modules for the exercise, refinement of the existing modules, and testing the modules in different environments such as high school economics courses, corporate training, and public workshops.  Further research steps beyond this paper include testing the effectiveness of the exercise in achieving educational objectives and further exploration of learning models and their applications to this exercise and to the teaching of economics.
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Figure 1
� The price paid for the widget-producing machine has varied widely, as students at this point in the exercise have no means of calculating the value of the machine.  Valuing the machine is introduced later in the Entrepreneurship module (where bailouts may also be discussed in cases of severe overpayment for the original machine!).


� A useful and somewhat comical support article entitled “Dollar Deception:  How Banks Secretly Create Money” can be found at http://www.webofdebt.com/articles/dollar-deception.php.
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