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Abstract
This study set out to explore the use of an online resource to simulate real-world marketing principles, designed as a serious game [1], for students studying an undergraduate introductory marketing module. The simulation game aimed to address both hard and soft skills [2] in the area of producing marketing plans.  This paper sets out the findings of the thematic analysis of 126 essays that reflect students’ learning experiences with the marketing simulation. Findings suggest that the simulation produced positive learning outcomes in the areas of cognitive skill development, including knowledge application and critical thinking, as well as group-work related skill-sets in the field of cooperative learning. Negative experiences with the simulation were articulated in the context of demotivation and lack of engagement that could be rooted in either issues with the software or missing or unclear connections between the students’ inputs, the feedback provided by the software, and the underlying marketing theory. We explore the relationship between fidelity of the simulation, learner’s perceived autonomy within the simulation and learner motivation.  
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Introduction
The use of experiential and immersive learning tools can help students experience and apply theoretical principles to real-world situations in a safe and supported environment. Four essential learning elements: immersion, engagement, agency, and risk, have been identified as contributing to the design of such active virtual environments [3]. With the rise in popularity of learning technologies, games and simulations will become an increasing feature of the higher education landscape. 
Because of the affordances offered by digital and online learning resources over paper-based resources, publishers of traditional textbooks are exploring the impact of digital resources on learning experiences. One such publisher is Pearson Education which has recently launched an efficacy initiative to measure the impact of its products on student learning. One of Pearson’s digital products is designed as a serious game  [1] to simulate the production of a marketing plan, called MyMarketingExperience (MMX).  . 
This study uses MMX as an exemplar of a Business Simulation Game in a real-life teaching situation involving students undertaking an undergraduate introductory marketing module at a UK university. We were particularly interested in exploring the affordances offered by the simulation game in developing both hard and soft skills [2] in the area of marketing. In particular, the study aimed to address the following research questions: 
· Does using an online simulation game engage students higher order cognitive skills, specifically in the application and analysis of marketing concepts? 
· Does the group activity required in the simulation game develop students’ communication and interaction skills? 
· What are the specific affordances of the online simulation that promote this kind of learning?
A number of meta-analyses of studies in recent years has focused on experimental studies quantifying learning and affective gains for students using simulation games [4]–[6] .  This study aims to build on these quantitative analyses by providing a qualitative analysis of learning, as expressed by students in reflections on their engagement with and learning through the game.  Our results suggest that the MMX simulation game supports positive learning outcomes in the areas of cognitive skill development, including knowledge application and critical thinking, as well as soft skills such as communication and negotiation. The sections that follow explore the literature in relation to Business Simulation Games (BSGs), set out a qualitative methodology to study the application of this BSG in higher education and present and discuss the findings and implications of the study.  
previous research
There has been significant research in recent years on the use of immersive or simulated environments for learning (see [7], [8] for overviews).  This paper focuses specifically on the effectiveness of  simulation games in particular from within this broader spectrum of technology.  This paper takes as its basis Ellington et al’s [9]  definition of a simulation game which incorporates two key elements,   the strong goal orientation of a game realised potentially through rules and competition and the immersive quality of a simulation, a possibly abstract or stylised on-going representation of some reality.  These characteristics of Simulation Games (SGs), particularly realised in a virtual environment on-line offer a number of affordances for learning, defined by Dalgarno and Lee as “an action made possible by the availability of the tool” [7, p. 12], This section explores the affordances and related learning benefits of SGs in the literature.  
The on-going simulation of real-life can support experiential learning, where students experience and are active in learning situations.  Students can practice skills, experiment with forces or causes and their effects [10], view structures and objects and other activities that could be impractical, risky or impossible in real-life.  Studies suggest that this aspect can support the transfer of learning to other environments, the integration of concepts within or across disciplines and the deep understanding of cause and effect relations and properties of systems as they change over time [10]–[14].  The literature would also suggest that Simulation Games increase learning motivation and possibly enjoyment as they can provide opportunities for students to experience control and challenge in the learning environment [15], [16].  Furthermore, the safe environment of the simulation game can lead to increased self-confidence and self-efficacy for learners [17].  
However, the reality of the situation may be somewhat more nuanced than this picture suggests in that Simulation Games are typically embedded in a broader programme of instruction which also impacts on learning.  With regard to experiential learning, a number of studies have found that it is the reflection on experiences in the simulation which embeds learning in addition to the experience itself and the broader learning environment should establish this [6], [18].  The role of time and space for reflection in learning is well established in the field of education [19] and indeed is an essential component of Kolb’s experiential learning model [20].  Sitzmann [5] in her quantitative meta-analysis of studies identified the active nature of learning in the SG in addition to the blending of the SG within a broader programme of instruction as moderators of SG effectiveness for learning. It is SGs that utilise their affordances for active experiential learning and that are integrated within a broader learning context that allows opportunities for reflection that can support and enhance student learning.  Furthermore, in terms of increased self-confidence and self-efficacy, the results can be impacted by the degree of perceived autonomy and challenge delivered by the game [15] but also by the choice of control for testing [21].  
In the domain of business education, business simulation games (BSGs) have been widely used since the 1950s [22].  The cognitive, affective and behavioural learning gains in business reflect those of simulation games generally, with students gaining a better understanding of facts and concepts, having a more positive attitude to learning and transferring new information to changed behaviours as well as improving softer skills such as team work and communication [23].  In marketing education specifically, educators are responding to the demands of industry to ensure that marketing graduates can integrate theory and practice and solve real world problems to meet the needs of employers, as advocated by Schibrowsky et al’s [24] professional school model.  The case for promoting active and experiential learning in marketing has been strongly made [25], [26].   Simulation games offer the possibility of delivering experiential learning in a situated context which requires integration of concepts and can develop understanding of the causal factors in a given marketplace [27], [28].  Furthermore, in a review of learning activities in marketing education, Karns [29] found that simulation games ranked highly in terms of student preferences and perceived effectiveness, supporting findings from the BSG literature [28], [30].  Interestingly, in Karns analysis, simulation games were ranked below other more traditional methods such as case studies and class studies which were classified as less challenging, supporting findings that the high cognitive load of simulation games can adversely effect learning and motivation [10], [31], [32].  
methodology
This qualitative case study sets out to explore students perceptions of learning hard and soft skills with a marketing simulation game in an undergraduate Essentials of Marketing module in a UK University.  
The Simulation Game: MMX
The simulation game used in this study, MMX, is designed to apply and develop student marketing knowledge in the production of a marketing plan.  This is an essential skill for any marketing practitioner and requires the integration of a number of core marketing concepts.  The simulation game offers the possibility to practice these skills in a safe and supported environment.  MMX presents the major components of the production of a marketing plan into eight ‘quarters’ with each quarter focusing on a particular aspect of marketing a jeans product. Students are divided into teams and each team compete against each other in the jeans marketplace with results from each quarter being displayed for all participants. The simulation is structured to scaffold students’ marketing decisions but group members have autonomy to decide on the value of various marketing plan variables.  As in the real world, the competitive strategy taken by a team can lead to success, depending on the choices of competitors in the marketplace.  
Study Design
The study participants were 126 undergraduate second year students undertaking the marketing module from January-May 2013/14.  The module was delivered using traditional teaching and learning approaches through face-to-face lectures and tutorials and introduced the use of MMX for assessment. Students worked in groups of 3 or 4 on the simulation game which ran from weeks 4 to 10 of the module. Instructions on using MMX were given during the first tutorial and instructions were made available online. In addition, the module leader held Simulation Surgeries for any group encountering problems. Students were also encouraged to use the dedicated discussion board if they had any questions before or during the simulation.  The simulated quarters ran sequentially with each “open” for a set period of time. During the time that a particular quarter was “open”, groups met to discuss and make a series of decisions about that quarter. They recorded and explained their decisions within the simulation. When the quarter closed, the simulation calculated the position of each group and reported the relative positioning of each group on a leaderboard.
35% of the module assessment was assigned for their group activities in the simulation (15%) as well as an individual reflective essay on their learning within the simulation (20%).  Group activity was peer-assessed for each group members based on their participation within the group.  The reflective essay was 750 – 1,000 word account in which students were asked to critically reflect on how taking part in the marketing simulation had impacted on their learning experience in terms of: 
a. Understanding of marketing models and theories;
b. Ability to apply/use the models and theories to “real world” situations;
c. Ability to think strategically in a business context;
d. Ability to assess the impact of their marketing decisions on market performance.
Data Analysis
The thematic analysis of the 126 anonymised reflective essays was conducted using MaxQDA version 11 on the basis of 3 sets of a priori themes identified in the relevant literature.  The first code set are based on the 6 levels of the cognitive domain of Bloom’s taxonomy [33] from lower to higher level processes: knowledge, comprehension, application, analysis, synthesis, evaluation.  The second code set relates to the characteristics of group activity, based on the 5 principles of Cooperative Learning [34]: positive interdependence; promotive interaction; group and individual accountability; interpersonal and small group skills; group processing.  The final code set derives from the literature on affordances of simulation environments for learning [7]: experiential learning; motivation and engagement; goal orientation.  The final code used in the thematic analysis incorporated failings or negative experiences with the software to capture aspects of the engagement with the simulation game which were unsatisfactory but could not be encoded under the afore-mentioned themes.  
Findings
Cognitive Skills
The thematic analysis would strongly suggest that students identified their activities and learning mainly in the higher-ordered stages of Bloom’s taxonomy: application and analysis (257 code applications). When describing their use of marketing knowledge in the simulation, students in most cases referred to the application of theory during the preparation and execution of decisions (137 codes). This process was often related to a positive learning experience, so that the application of theory “enhanced” the student’s understanding of the theoretical models. In almost every reflective essay, students referred to specific theoretical models from module lectures and described how they applied these models during the simulation:
“[I]t positively enhanced my understanding of Porter’s generic strategies because we analysed the benefits and drawbacks of each strategy in relation to our product.” (E15)
“Upon learning about marketing myopia in tutorial classes and in the lectures, we decided to change the way we made our tactical decisions and we formed a clear strategy for ourselves, which proved fruitful.” (E53)
In 117 cases, there was evidence of analysis activities.  In these cases, students reported that the simulation allowed them to examine cause and effect relationships, make inferences and provide evidence with regards to the outcomes of their decisions: 
“[W]hile theory would only tell us what internal or external factors to focus on and how each of those factors can influence our decision, the simulation has enhanced this experience by allowing us to see the consequences of our decisions.” (E9)
“[M]arketing simulation enhanced my abilities to analysis multiple variables and formulate strategies.” (E33)
In 40 instances, the data showed evidence of students engaging in synthesis activities, through the combination of different theoretical models and the provision of alternative solutions when dealing with the tasks imposed by the software: 
“I also learnt how to effectively apply different theories and themes discussed in lectures simultaneously, and how different aspects of the marketing mix work together to determine a particular outcome.” (E111)
Particularly the relation between marketing theory and financial outcome figures was repeatedly reported as a manifestation of the synthesis activities:
“[T]he simulation game re-enhanced my financial skills and an ability to identify the connection between financial data and marketing strategy.” (E50)
“[T]he stock management in Q6 gave me a good lesson about analysing numerical data frequently encountered by marketing managers such as sales revenue and profit margin.” (E90)
Cooperative Learning (275 Code Applications)
Overall, students articulated positive experiences with regards to the impact of the simulation activity on their ability to work in a team.  Particularly interpersonal group skills, such as communication, negotiation, decision-making, leadership and conflict management were required and encouraged by the simulation (198 codes). 
“I had to work with three people I did not know. I think that this allowed me to develop my communication skills with new people and allowed me to gain the confidence to put forward my ideas.” (E79)
“The simulation has not only taught me that it is crucial to have the ability to work with others when faced with obstacles, but it has also aided in developing my leadership skills as the key to overcoming the obstacles that we faced was to get the team to work as a whole rather than individuals.” (E76)
Students often stated that this was their first time working as part of a group in a business context and that they were unaware of the challenges that could potentially arise. In several cases, students reported that through the simulation, they had discovered their strengths and weaknesses in group-based work, as well as discovering the role that did most likely suit them:
“It was evident from the outset that I took up the leadership role because of my willingness to make critical decisions.” (E93)
“I believe I am a strategic thinker in the team, analysing situations and coming up with solutions.” (E11)
“I learnt in regards to group decision making that I was very much a group spokesman or leader.” (E74)
In most cases, the overall group experience was positive, and it was reflected in cooperative group behaviour, such as promotive interaction (26 codes), positive interdependence (19 codes) and a sense of accountability attached to the group and its members (14 codes). 
For example, students assisted each other’s learning, by actively supporting team members in solving the weekly tasks, but also by passively observing team members’ interpretation of theory (promotive interaction): 
“I could make an observation of how the theories were interpreted by the other members, who allowed me to see different perspectives and hence, enhanced the way I thought about the theory.“ (E68)
Positive interdependence was reflected in the awareness of group members that in order to be successful, they have to work together and assist each other to solve their common tasks:
“An important part of this process has been the support of my team as we were all in the same boat, swamped with work but trying to give our best according to our abilities.” (E34)
Finally, group accountability means that each group member was aware of the responsibility that they have towards completing their own workload and that competition occurs between groups rather than within groups:
“All members displayed high-levels of concentration and dedication in relation to our work and the deadlines we had to meet.” (E36)
“In a contrast to the groups I had worked with before, in this group everyone took part in equally, and through our Facebook group and weekly meetings we were able to reach the feeling of a genuine group.” (E73)
Manifestations of Demotivation and Lack of Engagement (63 Code Applications)
Motivation and engagement during the simulation were frequently mentioned in context with the software’s ability to provide feedback as well as the student’s ability to understand and comprehend the same. On the negative side, students reported that the software provided too little explanation for each rounds’ results: 
“I also felt that in certain circumstances it was difficult to learn what went wrong and why. Quite often we were having to guess what went wrong as we struggled in most weeks and could not understand what was going wrong most weeks.” (E56)
Also, students were frequently unable to comprehend why the results of other groups varied despite them seemingly following the same strategy. Students were missing a more detailed illustration of the link between their theory-based decisions and the outcome after each round, including an indication of the impact of each individual aspect of their decisions. This lack of feedback in some instances negatively affected motivation and engagement. 
“[S]ome market phenomena do not comply with the theories. For example, our product had the same quality and lower price than our competitors, while their market share was twice as us.” (E33)
“We thought we had tried everything to enhance brand awareness, which contained that we opened more shops in different distribution channels, improve our product quality, and increase expense in window decoration (only these can be controlled in relation to brand awareness we believed in the first 4 quarters), but it does not make any difference.” (E51)
“[M]y learning was impeded by my lack of trust in the simulation, the feedback presented by it was unclear and I was left treating it like a spreadsheet.” (E81)
Another source of demotivation was students’ perceived lack of choices that did not seem to reflect the range of marketing decisions discussed in marketing lectures and theory:
“I felt that due to restrictions in choices there was not the possibility to differentiate extensively from rival groups and to fully capture our own niche. For example, under the personality section, there was only a very limited amount of choice which restricted our ability to target a specific set of consumers comprehensively.” (E3)
In many cases, however, the expression of negative feelings such as competitiveness and stress often led to an outcome that was ultimately perceived as being a positive experience:
“When I look back I recall that there was a lot of competitive stress. This feeling enhanced the possibilities for further reflection and learning because it taught me how I act under pressure of real world situations.” (E80)
In most cases, engagement and motivation were triggered by alternative performance indicators as well as the ability to apply theory and engage in cooperative learning:
“Despite the unexpected outcomes, my group and I stayed positive and looked at the “bright side” [of] our performance such as obtaining high customer loyalty and moderate brand image. As a result, I felt satisfied working with my teammates and the skills I developed here including the ability to meet deadlines, cooperating with others.” (E63)
“Although too much focus on rankings and fortune factor seemed to negatively influence the effectiveness of marketing simulation, I thought it was helpful to my learning experience.” (E96)
Outcome of the Learning Experience (362 Code Applications)
Overall, students reported to be positively satisfied with their learning experience. The combination of factors adapted from the real world and the benefits of working in a simulation in sum provided a learning environment that was perceived as being novel, exciting and motivating:
“The compression of time in the simulation certainly enhanced our learning and understanding of repositioning theory by putting us in a scenario that is otherwise completely inaccessible to a group of second year undergraduates.” (E39)
“Healthy competition enhanced us to be motivated and determined to discuss each week till final round and finally rewarded 6th” (E117)
Students’ self-reflective evaluation of learning experience was characterised by a self-reported increase in critical thinking skills and productivity. As a result, the simulation was experienced to have a positive impact on students’ motivation:
“I found this experimental learning experience enhanced my critical thinking skills, increased motivation and productivity (…)” (E12)
“[I]t [marketing simulation] enhanced my skills such as critical thinking and the ability to assimilate the financial data which are valuable and cannot be taught by the traditional methods.” (E33)
“I was able to learn much more effectively by seeing how our decisions impacted the company’s ranking frequently in a ‘real-life’ simulation of marketing theory.” (E90)
In an outlook to the future, students frequently valued the skillsets that they had gained during the simulation and expected their performance to benefit from this, both with regards to future simulations the real world:
“By reflecting on my experience I am aware of how I can make future improvements and will look towards challenging all group members to attend all meetings whilst additionally broadening the range of sources I obtain information from.” (E41)
“The delegation of work based on ability to complete that specific work, is certainly a concept I will carry from the marketing simulation into the ‘active experimentation’ phase, by using it both in group coursework at University, and eventually in employment.” (E69)
“To conclude whilst I believe there were some negative outcomes as a result of the Simulation itself, these were in most cases overshadowed by the positive learning experience provided through participation in the group based scenarios. It is my opinion that it has equipped the group with competencies transferrable to the remainder of this module, and also towards further studies and beyond.” (E48)
Discussion
The findings are very much aligned with the literature on learning in simulation games.  The combination of real world factors in a safe, simulated context provided a learning environment that was perceived as being novel, exciting and motivating for students [35]. In terms of cognitive learning gains, the simulation game experience seems to support students bridging the theory practice divide with students referring to the application of marketing theory during the preparation and execution of their decisions. This process was often related to a positive learning experience, so that the application of theory enhanced the students’ understanding of the theoretical models.  This proved even to be the case where the experience was a negative one with students using their knowledge of theory to assess the fidelity of the simulated representation of the game.  Furthermore, there was evidence of analysis and synthesis activities,  with students developing a better understanding of cause and effects and consequences of their actions, as in [10], [13], [14].  This also extends to analysis of financial data to influence decisions which is a vital but challenging aspect of marketing for many students [21].  Again even the negative experiences of students in relation to the simulation game illustrate engagement of higher level cognitive processes.  In students’ commentaries noted above on their relative position in the game, they indicate an analytic basis for their annoyance, i.e. that according to their calculations their position on the leaderboard should be different.  This raises questions about the students’ understanding of the marketing variables and the parameters of the game (how positions are calculated) but also possibly about the positioning algorithm used.  Given the motivational impact of these negative experiences [36] and that affordances of virtual environments for learning depend on fidelity of the virtual representation [7], further work should explore the accuracy of student analysis relative to the fidelity of the simulation game to determine which aspects of reality can be simplified in the representation, in particular in relation to cognitive fidelity [35].  
Overall, students articulated positive experiences with regards to the impact of their group-work. In particular, they identified interpersonal group skills, including communication, negotiation, decision-making, leadership and conflict management as encouraged by the simulation.  The use of the Cooperative Learning principles in the thematic analysis provides a novel insight into the dimensions of group activity which support team work and are advocated in the business [37] as well as the educational world.  The simulation does not explicitly structure group cooperation through role assignment or resource allocation.  However, possibly the high cognitive load of the complex environment combined with tight time constraints effectively requires the engagement of all group members in order to manage the workload.  
The findings also provide an interesting environment to explore the parameters of challenge and autonomy which according to the principles of Self-Determination Theory may drive learner motivation and engagement [15].  Students are motivated where they feel the simulation replicates the challenge of real life and where they can make choices and observe their consequences.  Motivation drops however where the autonomy to choose appears restricted by the simulation and where their choices do not appear to have expected consequences (see quotes above).  This lack of power to effect change in the simulation had a demotivating effect on students.  In future work, we aim to explore which students continue to engage with learning and why when the extrinsic motivator of the game ceases to drive engagement.  
[bookmark: _GoBack]With regard to the programme of instruction as a whole, the students’ reflections indicate the value of a blended approach where they apply concepts in the simulation which they have encountered in lectures leading to a greater understanding and integration of those concepts as in Sitzmann’s meta-analysis findings [5].  Marketing educators have begun to explore the notion of threshold concepts in the discipline [38].  Threshold concepts are defined as those which are transformative, integrative and possibly troublesome which are crucial to the discipline and without which the student cannot progress  [39].  Threshold concepts have been identified and used in other disciplines to focus teaching and learning strategies and curriculum development [40].  The quintessentially integrative nature of the simulation game offers an ideal environment for engaging students with troublesome such knowledge.  We aim to explore this research opportunity in future work.  
conclusions
This study highlights the effectiveness of simulation games for marketing education across a range of dimensions.  It explores the cognitive and collaborative skills required within the context of the game and how structural properties and constraints of the game support these.  It also examines the notion of fidelity of representation, in terms of the team ranking algorithm and availability of marketing choices within the simulation and how this impacts on motivation of learners.  It also notes how this does not necessarily adversely affect learning but rather may serve to illustrate students applying their cognitive skills to question the virtual environment.  This has clear implications for game designers in striking the optimum balance between maintaining student motivation and simplifying what is a very complex reality for simulation in the game.  
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