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ENHANCED CRITICAL THINKING SKILLS THROUGH 
PROBLEM-SOLVING GAMES IN SECONDARY SCHOOLS 

Scott Douglas McDonald RMIT University, HCMC, Vietnam scott.mcdonald@rmit.edu.vn  

ABSTRACT 
Aim/Purpose Students face many challenges improving their soft skills such as critical think-

ing. This paper offers one possible solution to this problem. 
Background This paper considers one method of  enhancing critical thinking through a 

problem-solving game called the Coffee Shop. Problem-solving is a key compo-
nent to critical thinking, and game-playing is one method of  enhancing this 
through an interactive teaching method. 

Methodology Three classes of  Vietnamese high school students engaged in the Coffee Shop 
game. The method seeks outcome measurements through the use of  analysis of  
multiple surveys to assess and interpret if  critical thinking may have been im-
proved. 

Contribution The study may help to understand the importance of  problem-solving in the 
context of  an entrepreneurial setting and add to the variation of  methods used 
to deliver the lesson to students in the classroom. 

Findings The findings show that practicing problem-solving scenarios with a focus on 
critical thinking in a time limited setting results in a measured improvement of  
this skill. 

Recommendations  
for Practitioners 

The findings suggest that educators could use games more as tools for prob-
lem-solving to contribute to their students’ learning outcomes around develop-
ing critical thinking. 

Recommendation  
for Researchers 

More research could be devoted to developing problem-solving and critical 
thinking skills through game-play models. 

Impact on Society Improved critical thinking skills in individuals could make a greater contribution 
to society. 

Future Research A comparative study between different high school grades and genders as well 
as between different countries or cultures. 

Keywords lesson delivery, blended learning, digital technology, learning outcomes, entre-
preneurship, mixed methods, learning transfer, gamification 
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INTRODUCTION 

THE GROWTH OF ENTREPRENEURIAL THINKING 
The use of  games in the classroom has developed at a quickening pace since the 1990s but has at-
tracted more attention recently as pedagogical methodologies have evolved and particularly even 
more so around business education (Greco, Baldissin, & Nonino, 2013; Hainey, Connolly, Boyle, Wil-
son, & Razak, 2016). Games may be used in combination with any other pedagogy to enhance its 
effectiveness defined as: 

…the innovative learning approach derived from the use of  computer games that possess 
educational value or different kinds of  software applications that use games for learning and 
education purposes such as learning support, teaching enhancement, assessment and evalua-
tion of  learners (Tang, Hanneghan, & Rhalibi, 2009, p 3). 

The research and study of  entrepreneurship as a discipline over the last few decades have held its 
own ground in academe, even upstaging other areas of  economic studies due to the steady growth of  
interest in its field. The collective importance of  entrepreneurs, particularly within the emerging 
economies of  nations around the globe (including Vietnam), highlights the importance of  an educa-
tion in entrepreneurship for their citizens (Global Entrepreneurship Monitor [GEM], 2014). Entre-
preneurship is the key to a country’s economic growth (Faggian, Partridge, & Malecki, 2016; Minniti, 
2008). Projections are leaning towards the BRIC economies (Brazil, Russia, India, and China) surpas-
sing the big G7 economies (USA, UK, Germany, Canada, France, Italy, and Japan) by the year 2050 
driven by the grassroots entrepreneurial mindset of  the developing BRIC nations (Jakovljevic, 2016; 
D. Wilson & Purushothaman, 2003). Perhaps entrepreneurship education should not be considered 
as important only for tertiary level students but should also include secondary school students to 
provide an opportunity for those students that may not be able to attend higher education for what-
ever reason. 

ENTREPRENEURIAL THINKING IN THE CLASSROOM 
The reported number of  universities and colleges in the USA that offered entrepreneurship as part 
of  their curricula had ballooned from its humble beginnings of  a mere dozen or so in the 1970s to 
more than 1600 by the end of  the 20th century (Katz, 2003) and has since increased in number to 
over 2100 institutions by 2010 (Seppanen & Gualtieri, 2012). At the K-12 level, progress was report-
ed in the US that shows between 2009 and 2015 the number of  schools providing standards, guide-
lines, or proficiencies increased from 19 states to 42 states. In that same 7-year period, the number of  
high schools requiring an entrepreneurship course increased from 5 to 18 states (JAUSA, 2015). 

In developing nations, the number of  schools offering entrepreneurship programs falls far behind 
the West. Vietnam is a typical example of  this. Entrepreneurship is not part of  the mainstream cur-
riculum in the national universities or secondary schools around the country. Conducting a simple 
Internet search for Entrepreneurship programs offered at the tertiary level in Vietnam reveals only a 
handful of  hits from the top tier institutions. In regards to the topic of  entrepreneurship, the general 
sentiment of  the university students surveyed by the Global Entrepreneurship Monitor (GEM) 
across Vietnam in 2014 was their ‘fear of  failing’ in starting a business due to their lack of  entrepre-
neurship or even a basic business education. At 55%, the number of  students reporting this senti-
ment, compared to other students surveyed globally, is considered very high for this demographic in 
conjunction with their feeling of  having only limited entrepreneurial capabilities. “It clearly shows 
that Vietnam should train and equip more business knowledge for the people, starting when they are 
pupils and students. And thus, it would help young people to be more confident in engaging in en-
trepreneurship.” (GEM, 2014, p. 14). 
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THE RESEARCH QUESTION 
Many people possess the ability and capability to think critically but have a tendency not do so for 
whatever reason (Sears & Parsons, 1991). It was further addressed by Wagner (1997) that it was in no 
way possible for anyone to become an expert in any field or specialty whatsoever without actively 
partaking in the processes of  effortful and purposeful critical thinking. There is a desire among edu-
cationalists to implement supplementary methods of  teaching critical thinking skills to students other 
than the traditional didactic approaches (Howard, Tang, & Austin, 2015). This paper attempts to an-
swer the question, “Is it possible to enhance the use of  critical thinking through the problem-solving 
elements of  a game?” and suggests other possible areas for future research into the entrepreneurial 
mindset and entrepreneurship education. This study will consider business games in education and 
how their perceived learning experience, and perhaps the development of  critical thinking, could be 
enhanced through the playing The Coffee Shop game. 

LITERATURE REVIEW 

GAMES USED IN BUSINESS STUDIES 
Active learning and student engagement have shifted contemporary pedagogical paradigms away 
from the outdated teacher-centered models of  lecture halls and textbook lessons around the globe. 
Today’s students demand a learning style that encompasses a full range of  technologies that bring 
together the needs and dynamics of  the individual as well as the group and link both passive and ac-
tive generation and the transferal of  knowledge (Ramaley & Zia, 2005). Many learners fall into the 
category of  visual learners, thus making game-playing an ideal delivery mode for fulfilling this seg-
ment of  the student population (Abedin, Rusli, Tukiran, & Rashid, 2015; Clark & Mayer, 2016; Sims 
& Sims, 2006). 

Simulations and business games are innovative approaches to teaching that provide the learner with a 
supplement or even a substitute to the textbook and offer a repeatable mode of  practicing real skills 
that were traditionally reserved for apprentices in the field (Aldrich, 2004). In the 1990s, research into 
business schools reported that upwards of  97.5% of  all business schools were utilizing business 
games and simulations of  some sort as a feature in their business programs (Faria, 1998; Wellington, 
Faria & Nulsen, 1996). Not only have games been used in Business Schools since the 1990s but seri-
ous games have become increasingly popular as a way of  providing students with entrepreneurial 
experiences that are authentic in nature (Bellottia et al., 2012; LaGuardia, Gentile, Dal Grande, Otta-
viano, & Allegra, 2014; Panoutsopoulos & Sampson, 2014; Usart & Romero, 2013). 

Digital technologies are becoming more prominent in the classroom and will continue to make a 
larger impact as each year progresses until eventually digital methods of  teaching and learning will 
completely dominate the classroom (Schofield, 2014). Although digital versions of  business games 
and simulations are most prevalent in today’s classrooms, computers and computer assisted instruc-
tional programs are tools used in many active learning models but are proven not as effective when 
used solely compared to a blended learning model involving multiple features (Brown et al., 2009). 
This study seeks to identify the effects of  a rapidly changing environment that places the focus on 
the problem-solving aspect of  the game. The success or failure of  the outcome may be discovered 
through a combination of  a survey analysis as well as an informal debriefing session (not part of  this 
study) where the students are questioned about their perceived learning experience attributed to the 
game and how this relates to entrepreneurial thinking. 

CRITICAL THINKING AND THE ENTREPRENEUR 
The entrepreneurial founder of  the company named Roaming Hunger stated in a recent interview 
that game-playing at a young age developed his entrepreneurial thinking by allowing him to try and 
fail, but fail “upwards” due to emerging from the defeat a wiser player and one more step closer to 
the goal demonstrating a mindset shared among entrepreneurs everywhere (Resnick, 2015). The 
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method of  learning or absorbing new knowledge that appears to be most favored by the “millennial” 
generation of  today is through game-playing in a digital environment and even more specifically vid-
eo-game-playing (Smith & Clark, 2010). 

Throughout most of  the twentieth century, it was believed that entrepreneurship was an inherent 
characteristic that entrepreneurs were born with and had no practical place being in the classrooms 
and lecture halls of  academia beyond simply being an area of  interest because it could not be taught 
effectively (Johannisson, 1991). A recent study suggests that, even if  the entrepreneurial intentions 
cannot be taught, the result of  attending the entrepreneurship course serves a purpose in identifying 
personalities that may not be suitable for entrepreneurship (Chen et al., 2015). The belief  that entre-
preneurship could not be taught changed in the early 1980s when some began to question this belief  
and a paradigm shift evolved towards thinking that entrepreneurship was “not magical or mystical” at 
all and research began to flourish (Carlsson et al., 2013). Drucker (1985) made the claim that in fact 
Entrepreneurship is a discipline and therefore could be taught and learned as any other discipline. 

Critical thinking skills are crucial for every day survival and are crucial to the successful decision-
making that is involved in an entrepreneurial business venture (Brazeau, 2013; Krueger, 2007; Mo-
han, Mohan, & Ramakrishnan, 2015). Many people possess the skills necessary for critical thinking 
but fail to utilize them due to the unstructured or ‘lazy’ nature of  their decision-making processes 
(Fahim & Masouleh, 2012; Sears & Parsons, 1991). It has been argued that entrepreneurs are specifi-
cally adept at what could be thought of  as connecting-the-dots, and therefore it should be the peda-
gogical goal of  any business program to seek ways to enhance the soft skills such as critical thinking 
through deliberate practice (Al-Atabi & DeBoer, 2014; Mitchell, 2005). The act of  encouraging stu-
dents to think entrepreneurially includes a certain amount of  critical thinking, which is enhanced 
quite remarkably through problem-solving based exercises (Krueger, 2001). It is through these exer-
cises that the students are exposed to real-world problems which are faced by entrepreneurs. These 
include the cognition of  “me” into the problem itself  affecting the decision-making process that re-
lies heavily on critical thinking skills amidst a combination of  extreme time pressures and a sense of  
extreme uncertainty (Souitaris, 2005). 

ENTREPRENEURIAL GAMES IN THE CLASSROOM 
Today’s students have provided an insight into their modes and habits of  both learning and working, 
resulting in media such as the videogame to be taken much more seriously as a tool to be used in ed-
ucation (Greene, 2011). Serious games for students are being developed at a rapid pace to meet the 
contemporary demands of  this growing trend (Lanyi, 2011). Young people playing videogames not 
only experience the thrill of  playing the game but they in fact are learning through the steps needed 
to enable them to understand the intricacies of  the game, usually through semiotics or other graphics 
of  some sort. This learning process is not associated with the traditional methods of  observation or 
reading about a new skill or new knowledge, but is learning through practice (Gee, 2007). Per Dale 
(1969) and his Cone of  Experience, only 10% of  learning material read is retained by students 
whereas almost 90% is retained through participation in activities and simulations that challenge the 
players with a compelling context. This concept is supported through contemporary research, when 
teaching difficult concepts, such as soft-skills or entrepreneurial thinking, that cannot be expressed 
adequately through words alone (Bellotti et al., 2012). Although the concept is relevant in certain cir-
cumstances, more recent research states that Dale’s initial findings were unsupported negating his 
claimed validity (Subramony, Molenda, Betrus, & Thalheimer, 2014). 

One of  the benefits of  utilizing games is the fact that they may be repeated or played over and over 
again allowing the players the opportunities to learn from mistakes made or learned through the 
practice of  playing the game (Pink, 2005). Thus, this teaches players that failure as a set-back is an 
opportunity to learn and move forward as opposed to failure being an end-point. 

In addition to the videogame, there are board-games that are equally as effective as tools for develop-
ing entrepreneurial thinking that offer the classroom teacher another option of  varying the inputs, 
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thus, altering the way the game progresses each time it is played. By applying new stakeholder partici-
pation, the student is faced with a completely new set of  parameters in which to operate resulting in 
unexpected variants and outcomes. An example of  such a successful attempt is SIMGAME, spon-
sored by the EU’s Leonardo di Vinci program and first launched in the 2003-2004 academic school 
year. Five countries participated in delivering this game to 30 schools in their jurisdiction: Germany, 
Italy, Czech Republic, Slovakia, and Austria and reported improvements in student learning (Hense, 
Kriz, & Wolfe, 2009). The purpose for this initial study was to determine if  game-playing could im-
prove or enhance the business education programs already in place in these schools, particularly in 
their entrepreneurial thinking skills as well as develop positive outcomes in the future employability 
of  the students who may or may not have played this game. The success criteria came from a debrief-
ing of  the students who have played and allowed them to reflect on their experience and what they 
perceived to have learned through playing the game (Peters & Vissers, 2004). The following methods 
and approaches were used in this study in the attempt to determine if  a game-playing activity en-
hances or influences entrepreneurial critical thinking in secondary school students. 

METHOD AND APPROACH 

STUDY PROCEDURE 
The design of  the game used was developed from prior research into effective games used for educa-
tion that could assess the effectiveness of  the outcome for learning opportunities. Features such as 
instructional tips, suggested timeframes for playing the game, instruments used for measuring and 
analyzing outcomes as well as suggestions for stimulating conversation and discussion following the 
completion of  the game were incorporated into the design of  the Coffee Shop game (Heineke & 
Meile, 1995, 2000). A similar study analyzing the effects of  teaching inventory management through 
a game involving the production of  hockey sticks was referenced to model the design concept of  the 
game used in this study (Klassen & Willoughby, 2003). 

The Hypothesis: Students are taught to think critically as an effect of  playing an entrepreneurial 
problem-solving game. 

This is testable through the established variables of  the game (described in The Design) and the out-
come of  each survey administered as well as by eliminating other controlled variables generally found 
outside of  the “safe” classroom environment. 

The study was conducted in the following sequence: student recruitment, record demographics of  
each student participating, initial questionnaire conducted, game-play, second questionnaire conduct-
ed, and analysis of  data collected from the questionnaires. 

The recruitment for this pilot study was conducted for one 90-minute period at a private Interna-
tional Secondary School in Ho Chi Minh City, Vietnam in 2012. The participants were secondary 
school students enrolled in a Cambridge International Examination IGCSE Business Studies course. 
Each student was either 13 or 14 years of  age, and the participants included students from three dif-
ferent classes resulting in a total of  72 students of  which 33 were female and 39 were male. Although 
it was understood that active learning and using games as part of  a lesson delivery in the classroom 
enhanced the learning opportunity for students, this study sought to show the benefit of  adding 
time-limited problem-solving features that ultimately aimed to develop an entrepreneurial thinking 
mindset in the students involved in the study. The students were informed of  the study prior to the 
playing of  the Coffee Shop game and told that their participation was not a requirement and would 
not affect their grade if  they opted out. The result was that no student declined. After conducting the 
pre-play questionnaire and introducing the game and its rules to play, each class spent 45 minutes 
playing the game one time and afterward completed a second post-play questionnaire administered 
by a 3rd party (another teacher). The resulting answers to the two questionnaires were collated and 
analyzed. 
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THE GAME 

THE DESIGN 
The game designed for this study (the Coffee Shop game) follows the basic outline for any game 
used to stimulate a learning opportunity for the individuals playing the game. Specific features of  the 
game should include quantifiable outcomes that come from the use of  variables that the players in-
fluence based on following the rules before playing the game. The purpose of  this being that each 
player absorbs the underlying lesson instead of  focusing on the logical conscious play of  the game 
(de Freitas, 2006; Koster, 2005). 

The game setting designed specifically for this study is based on the daily operation of  a Coffee 
Shop, which was familiar to all participants. This adds not only a feel of  familiarity but is quite com-
mon in Vietnam. Coffee is the second highest agricultural export earner after rice and is of  great im-
portance to the Vietnamese economy (Giovannucci, Lewin, Swinkels, & Varangis, 2004). 

The game could be played individually or in small groups. Ideally the game would be played individu-
ally to provide a more accurate measurement of  the outcome, but due to the limitation on time and 
equipment availability, this study was conducted using five or six small groups of  four or five stu-
dents each (depending on the class size) playing as a team. Additionally, group activities in school are 
embedded in the Vietnamese education system and more likely to be perceived favorably by the stu-
dents participating in the study (Kumar & Laakso, 2016). 

Each team was equipped with an electronic tablet device with Internet access that provided the plat-
form necessary to play the game. The initial MS Excel spreadsheet, with a predetermined starting 
point, was displayed on each team’s tablet. The spreadsheet was set up in a typical ‘tabs, rows and 
columns’ configuration. Each row represented a different commodity used in a typical coffee shop in 
Vietnam, such as sugar, milk, coffee, tea, as well as consumables, such as napkins, plastic cups, straws 
and so forth. Each row had an on-hand quantity represented by a number in the column to the right 
of  the item’s description followed by another column displaying the item’s unit of  measure. The sec-
ond tab labelled ‘Price/Lead-Time’ provided the students with quantity price breaks and the various 
lead-times for each item listed in the first tab labelled ‘The Coffee Shop’ as well as with a column to 
enter their purchased quantities. This column had the only data that could be accessed and changed 
by the students as they inputted their purchased quantities. All other rows and columns were protect-
ed cells. The students had to access the second tab to determine and execute the ‘best’ buying deci-
sions for their coffee shop. Each team began with a budget of  1,000,000 VND (Vietnamese curren-
cy). As each purchase was made to resupply the coffee shop, the purchased amount was deducted 
from this budget viewed on this same tab as well as the main game page (tab one). The game was 
launched by the teacher entering a ‘consumption’ quantity in the ‘host’ computer. The algorithm writ-
ten into the equation affected each inventory item appropriately by the number entered as ‘consump-
tion’, which was the usage per customer and the sales price of  that item (each result affected the 
budget). The second option for the teacher was to simply reduce the on-hand quantities as a loss ex-
plained by unforeseen real-world circumstances such as pilferage, acts of  nature, spoilage, rodent or 
pest contamination. These actions reduce the inventory items’ on-hand quantities to reflect the result 
of  this deduction, which may even reduce the number into the negative (stock out) depending on the 
unit of  measure for that item. The teacher allowed a specified time (1-5 minutes) for each team to 
analyze and determine the re-order quantity of  the items they chose to purchase for that period (con-
sidering the price/lead-time variables). The time was counted down on a clock projected on a wall or 
screen somewhere in the classroom. Once the teacher had ‘entered’ the new data, the time window 
closed for the teams to input their decision if  they had not already done so possibly affecting their 
inventory in a negative way. Individual ‘consumption’ time periods entered by the teacher could be 
considered as a day, week, or a month determined to be appropriate for the class and the game. The 
game was played for the duration of  the allotted period or until the teacher halted the activity. 
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THE OBJECTIVE OF THE GAME 
The objective of  the game is to control the number of  supplies and their quantities needed to effi-
ciently operate The Coffee Shop from day to day, week to week, or month to month with the highest 
profit margins possible. The individual or team (determined by the teacher) with the highest VND 
(Vietnamese currency) and no ‘stock out’ at the end of  the 30-45 minutes of  play is the winner. The 
inventory levels, demand, order history, and costs are all recorded on the game spreadsheet contain-
ing predetermined ‘starting-point’ data that tracks the inputs and thereby each decision made by the 
players or the team, and is automatically updated by the profit/loss column in the spreadsheet. To 
emphasize and practice the use of  critical thinking skills, the teacher or instructor may introduce var-
ious problems or crises regarding the shop’s supplies or customers into the game that affect each 
player or team equally and ultimately affect the game’s outcome (depending on their reaction to the 
changing scenarios). Besides the standard consumption rates of  the customers, other factors, such as 
rodent contamination, weather effects, robberies, or errant shipments, may be introduced at any time 
during the play. The game progresses daily, weekly, or monthly every 1-5 minutes (adjustable) de-
pending on the skill level of  the players or teams to be determined by the teacher. The number and 
type of  problem along with an accelerated clock (adding an element of  urgency) is where the observ-
able learning opportunity reveals itself. Repeated play and the number of  interchangeable scenarios 
(described above) is where a contributable level of  entrepreneurial thinking may be developed. The 
Coffee Shop game could also be used to enhance lessons related to inventory management or pro-
curement exercises or warehouse management, but for the purposes of  this study, the development 
of  quick-thinking (Kahneman, 2011) and critical thinking skills were the targeted outcomes as these 
are elements associated with an entrepreneurial mindset (Gomezelj Omerzel & Antoncic, 2008). 

ASSESSING THE LEARNING OUTCOMES 

BUILDING THE ASSESSMENT INSTRUMENT 
To assess the game’s learning outcomes, it was essential to design and combine the written “before 
and after” questionnaires completed by the students used as the primary instrument (Erhel & Jamet, 
2013; Westbrook & Braithwaite, 2001). The questionnaire attempted to indicate any prior knowledge 
that each student may or may not have known regarding the subject matter involved in the game be-
fore play and use this to compare with the knowledge the same students displayed at the conclusion 
of  the game. Answers would be compared from the two questionnaires looking for any knowledge 
gained as well as any improvements in performance. The challenge, as with any questionnaire, is 
whether the questions and answers could reveal the data needed to show evidence of  meeting the 
objective. 

ADMINISTERING THE QUESTIONNAIRES 
The students in these classes were not native English speakers but had been enrolled in Cambridge 
English classes for at least the prior five years at the school and had demonstrated their proficiency in 
English to enroll in the Business Studies course. To seek any prior knowledge, the questions asked 
for vocabulary definitions and other simple business operations and their concepts that had not yet 
been introduced to the students at their grade level. The students played the game and then were 
provided with the second questionnaire and a discussion debrief  where students shared their experi-
ences among the rest of  the class as a wrap-up to the lesson. The results of  that discussion were not 
part of  this study. These activities took place within a 90-minute tutorial session for each of  the three 
classes involved. This included administering the first survey, one 45-minute round of  playing the 
game and then the administering of  the second survey. The school’s rigid tutorial schedule would 
only allow for one 90-minute (double 45-minute period) time slot for the use of  this study. 
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THE QUESTIONS USED IN THIS STUDY 
The questionnaires were designed with simplicity in mind and an attempt to cover the areas related 
closest to the learning objectives (Brace, 2008). Both questionnaires can be found in the Appendix. 
The first question asked for a short answer providing an overview of  running a coffee shop for prof-
it to check the student’s understanding of  the connection between effective operations and the profit 
made by the business. The second question asked about knowledge of  maintaining levels of  supplies 
needed to operate a coffee shop and what they knew about on-hand inventory versus demand to 
check for understanding of  the relationship between supply and demand. The third question asked 
about the cost of  purchasing supplies and the student’s ability to grasp the idea that more than one 
factor contribute to a purchasing decision. The fourth question asked if  it was easy or difficult to run 
a coffee shop operation seeking the student’s initial perception of  running a small business. The fifth 
and sixth questions asked if  he or she had either worked in or read anything about running a coffee 
shop business before or had they ever been taught the basics of  business operation at any time dur-
ing their years at school to determine if  this could play a part in the student’s learning outcome. 

The follow-up (post game) questionnaire asked more specific questions related directly to the Coffee 
Shop game and were used in the attempt to determine if  any learning had in fact taken place. The 
first several questions were repeated from the initial questionnaire to check for any new understand-
ing by comparing the ‘prior to play’ answers with the ‘post play’ answers. The new questions added to 
the second survey were the following. Do you feel that your decision-making skills have improved by 
playing this game? This is a Likert Scale model seeking gain the student’s perception of  their own 
improvement in their decision-making processes. The second question asked more generally if  they 
felt that the Coffee Shop game was a learning experience. This too was a Likert Scale model seeking 
how strongly the students felt that they had in fact learned something from playing the game. The 
students initially beginning the Coffee Shop game had assumed that it is a simple inventory replen-
ishment exercise and whoever has the optimal levels of  inventory and the most money at the end of  
the game wins. The teacher/administrator may add in various elements affecting the status of  supply 
levels or costs thus changing the direction of  the play or may let the game play through to comple-
tion without these additions. 

RESULTS OF THE COFFEE SHOP GAME 

THE ANALYSIS USED 
When the survey results were collated and analyzed, it was determined that the students improved 
their problem-solving/critical thinking skills through playing the Coffee Shop game. Using a matched 
pairs t-test in Microsoft Excel to determine the comparisons of  the initial 3 questions, the alternative 
hypothesis was tested as to whether these students had made any improvements by scoring higher on 
the second questionnaire after playing the game. A similar study used this method to measure learn-
ing improvements in a healthcare game (Westbrook & Braithwaite, 2001) as well as a more recent 
study seeking improvements in learning because of  playing a similar healthcare game (Erhel & Jamet, 
2013). 

The requirements of  a matched pairs t-test are: 

1. Data is distributed in a normal fashion 
2. The scale of  measurement is ratio or interval 
3. Both sets of  scores are matched or paired 

The Null Hypothesis 

H0: UD = U1 - U2 = 0, is where UD is equal to the mean of  a given population of  differing scores or 
totals across two separate measurements. 
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The Equation 

 

THE FIRST THREE QUESTIONS 
The three questions that began the survey may be compared in a qualitative approach revealing dif-
ferences between the percentages of  correct answers before playing the Coffee Shop game versus the 
percentages of  correct answers made after the game was played. It was also considered just as valid 
to test the matched pairs of  means between individual students in a quantitative approach. The 
matched pairs approach tests student by student providing a better result than comparing groups of  
students. Table 1 lists the results of  the first three questions and the t-values and p-values. The points 
and percentages are for correct answers. 

Table 1. Matched pairs results for questions 1-3 with t-value & p-value (p >.05) 

Question Point 
Value 

Potential 
Points 

Points  
Before 
Game 

Points  
After 
Game 

t-value One tail     
p-value 

% 
Before 

% 
After 

1 3 216 77 85 2.38 0.009 36% 39% 

2 2 144 57 74 4.68 0.00001 40% 51% 

3 6 432 243 268 5.25 0.00001 56% 62% 

 

Prior to taking the initial questionnaire, students were not provided with any instruction other than to 
answer the questions as best they could. It was expected that there would be a wide range of  scores 
depending on each student’s prior knowledge of  business concepts. 

Each of  the three beginning questions were asked a second time after the Coffee Shop game was 
played and showed an indication that the students’ collective improvement was evident in the way 
they scored higher on the individual answers given. Thus, there was sufficient evidence to reject the 
null hypothesis and supports the alternative hypothesis. The alternative hypothesis H1 states: Students 
display an increase in their ability to learn to think critically as an effect of  playing an entrepreneurial 
problem-solving game. 

QUESTION FOUR 
The fourth question was based on a ranked or ordinal Likert Scale model asking the students about 
the ease or difficulty in making decisions based on changing scenarios and time restrictions. This 
method was used in a similar study to measure the outcomes of  a healthcare game (Erhel & Jamet, 
2013). The scale was labeled starting with 1 being ‘quite easy’ up to 5 being ‘quite difficult’. The ques-
tion was designed to test the students’ perception of  complexity. The results of  this question (see 
Table 2) revealed that the students initially perceived the complexity of  running an efficient business 
operation, would be ‘challenging’ or ‘difficult’ but after playing the game, the ranks increased towards 
being ‘difficult’ and ‘quite difficult’ for more individuals although not a significant change in percep-
tion. Thus, there was not sufficient evidence to reject the null hypothesis and neither was there suffi-
cient evidence to support the alternative hypothesis. The alternative hypothesis H1 states: Students 
display an increase in their ability to learn to think critically as an effect of  playing an entrepreneurial 
problem-solving game. 
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Table 2. Student’s perceived difficulty in running a coffee shop operation (p >.05) 

Question 4 Before After t-value p-value 

1 0 0 0.05997 0.476825 

2 1 0   

3 26 15   

4 33 41   

5 12 16   

Students 72 72   

SURVEY ONE – QUESTIONS FIVE AND SIX 
The fifth question from Survey One asked the students if  they had worked at a coffee shop prior to 
playing the game. Out of  the 72 student participants, only 3 had prior experience working for family 
businesses that were coffee shops and reported that they only waited tables or helped with making 
coffee resulting in a minimal knowledge of  coffee shop operations. 

The sixth question from Survey One asked the students if  they had studied Business Operations in 
any classes prior to playing the game. Only one student claimed to have had studied Business prior to 
playing the game and when questioned further, answered that this was a home-tutorial lesson taught 
by a parent. This student only scored marginally higher than the average for all three classes thus was 
not counted as having had any advantage over the other students while playing the game. 

SURVEY TWO – QUESTIONS FIVE AND SIX  
Using the z-score for a Likert Scale analysis. 

 

 

The fifth question that appeared on the second survey asked whether the players felt that their deci-
sion-making skills had improved or not because of  playing this game. This was also a ranked or ordi-
nal Likert Scale model with 1 as ‘strongly agree’ to 5 ‘strongly disagree’. The results of  this question 
(see Table 3) indicate that most students believed that their decision-making skills had improved to 
some extent: N=72, Mean=3.84, SD =1.217, Z%=45, CV=32%. Using a percentile rank from the Z-
Score converts a raw score into a normal score as was found to be an accurate approach (Nielson & 
Levy, 1994). 

Table 3. Results of  Likert Scale analysis on improved decision-making skills 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree 

28 21 11 8 4 
 

A Top Box Score method was chosen to emphasize the Likert Scale categories with the highest num-
ber of  selections made in the survey (see Tables 4 & 6). This method is used to highlight favorable 
findings supporting the hypothesis. In this study, the Top Box Score is the highest number of  re-
sponses for ‘Strongly Agree’. The Top 2 Box Score is the number of  responses combining ‘Strongly 
Agree’ and ‘Agree’ to emphasize the total number of  positive responses given. This method had been 
used in similar studies in healthcare measuring patients perceived experiences (Elliot et al., 2015; 
Kennedy, Tevis, & Kent, 2014). 
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Table 4. Top Box Score of  rating scale data 

Results Number of  Responses Percent 

Top Box 28 38.9% 

Top 2 Box 49 68.1% 

 

The sixth question which was also asked only on the second survey and was answered using a ranked 
or ordinal Likert Scale model with 1 as ‘strongly agree’ to 5 ‘strongly disagree’, tested for perceived 
learning. The results of  this question (see Table 5) indicate that most students believed that the game 
had resulted in a learning experience for them: N=72, Mean=4.18, SD=1.039, Z%=56.9, CV=25%. 
Using a percentile rank from the Z-Score converts a raw score into a normal score as was found to 
be an accurate approach (Nielson & Levy, 1994). 

Table 5. Results of  Likert Scale analysis on perceived learning experience 

Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree 

39 13 15 4 1 
 

Table 6. Top Box Score of  rating scale data 

Results Number Percent 
Top Box 39 54.2% 
Top 2 Box 52 72.2% 

 

DISCUSSION AND CONCLUSION 

DISCUSSION 
After an analysis of  the data collected, it could be determined that the results point to an improve-
ment in the students’ ability to think critically before making important decisions affecting the Coffee 
Shop game’s outcome. An understanding of  basic business concepts was sought through the initial 
three questions on the survey. All three questions revealed an improvement in the students’ under-
standing from one survey to the next after playing the game. These questions were important to gain 
an idea of  how quickly the students gained the experience or knowledge to answer the questions bet-
ter with the second chance to do so but the last three questions between the two surveys revealed 
more of  what the study was seeking to test. The answers revealed to the researcher that the students 
began to grasp the complexity of  problem-solving and doing so in what was believed to be through 
analysis and critical thinking as was determined by the answers they provided. The surveys also re-
vealed that learning takes place through repetition as well as trial and error with rewarding outcomes 
as an end-goal. During a class discussion about the game conducted directly after completing the 
second questionnaire, it was determined that the students generally enjoyed the experience and asked 
to play the game again seeking to better their outcomes and, in the competitive spirit of  this age-
group, they wished to outscore and outperform their peers. This sentiment could suggest another 
element for further study focused on the competitive spirit and its influence on decision-making. 

LIMITATIONS 
Although it appeared the game itself  may have improved the students’ ability to think critically to 
make their decisions, it also may have been due to other factors not taken into consideration. Several 
assumptions had been made that could lead to further studies to account for the following: perhaps 
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the students had prior experience with similar games, perhaps they had exposure to other material or 
experiences related to business concepts not discovered through the survey, perhaps skills other than 
critical thinking were used to determine decisions made during play, perhaps gender played a role in 
the outcomes, or perhaps other factors not mentioned here. It was determined that the more reliable 
measure of  the objective being met was to repeat the exercise two or more times to gather much 
more data and provide a larger sample size. Multiple plays of  the Coffee Shop game were not possi-
ble in the classroom setting at the school used in this study due to the time limitation of  an inflexible 
curriculum schedule and the fact that the number of  students could potentially change from one 
game-playing session to another if  played on different days making it a challenge to accurately com-
pare using the same student-by-student model. 

The design of  the survey used is also limited to a selection of  questions that must somehow link to 
the learning outcome that was intended to take place during the play of  the game. Therein lies what 
is believed to be the foundational weakness of  any assessment instrument. 

CONCLUSION 
The study concludes that the prior research identified in the Literature Review regarding the effec-
tiveness of  games played in the classroom, with a learning objective designed into the experience, 
was in fact confirmed through the play of  the Coffee Shop game used in this study and lends to its 
credibility. The Coffee Shop game along with the lesson tutorial brings together a range of  learning 
styles that contemporary students have been demanding which satisfies both the passive and active 
learner (Aldrich, 2004; Ramaley & Zia, 2005). Due to the nature of  testing students for their learning 
outcomes using multiple assessments, it is difficult to assume one pedagogical method or technique is 
measurably better than another because there are determining factors in every measurement that may 
be overlooked (Gee, 2007). 

As already pointed out in earlier sections of  this paper, students are more apt to recall their learning 
experiences if  gained through an enjoyable delivery of  the lesson (Smith & Clark, 2010). It has been 
proven through much research that games deliver a positive learning perception to students and 
should be used more often in the classroom (Griffiths, 2002; A. Wilson, Hainey, & Connolly, 2013). 
One negative aspect to game-playing in the classroom is the time taken to set-up, play, and assess the 
outcomes while checking for understanding but is still viewed favorably among educators. The tuto-
rial may be limited to a single learning objective but if  games are used prudently they could be a valu-
able tool for lessons that may be more challenging to teach using a traditional textbook-lecture ap-
proach due to the nature of  repeated play and further learning opportunities realized (Pink, 2005). 

The games or simulations that may be considered as authentic and are used in the classroom as a 
supplement to didactic teaching standards have been well established since the 1990s with over 
97.5% of  all business schools adopting this practice (Bellottia et al., 2012; Faria, 1998; LaGuardia et 
al., 2014; Panoutsopoulos & Sampson, 2014; Usart & Romero, 2013; Wellington et al., 1996). 

The Coffee Shop game itself  could serve a dual purpose. The first being that students learn about 
some basic aspects of  operating a small business venture such as a coffee shop and the second being 
that they learn to develop their problem-solving/critical thinking skills which are difficult concepts to 
teach in the traditional lecture style format (Deng, 2011; Kong, 2014). An additional benefit, if  played 
in teams, is that students may learn from each other’s feedback or inputs into the decision-making 
process while building rapport among fellow teammates and realizing learning opportunities not in-
volving the teacher (O’Donnell & King, 2014). 

The use of  this game in classroom business lessons may contribute to the growing consensus that 
digital technologies are becoming more prominent in today’s academic environment and will continue 
to increase its presence to eventually dominate the teaching methods of  lecturers and learning meth-
ods of  students in the coming future (Lanyi, 2011; Schofield, 2014). The soft-skillsets practiced 
through playing the Coffee Shop game include but are not limited to critical thinking and problem-
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solving, which may be viewed as being crucial to the survival and successful decision-making pro-
cesses needed in today’s entrepreneurial business venture (Al-Atabi & DeBoer, 2014; Brazeau, 2013; 
Krueger, 2001; 2007; Mitchell, 2005; Mohan et al., 2015; Souitaris, 2005). 

Although most research into this topic has been conducted at the tertiary education level, this study 
focused on a younger demographic at the secondary education level and thus may conclude that ex-
posing these students to entrepreneurial skillsets earlier rather than later may better prepare them for 
business studies in higher education and into their future careers (Hense et al., 2009; Peters & Viss-
ers, 2004). 

The Coffee Shop game may be revised to change the settings or the additional inputs to make the 
rules of  play either easier for certain groups or more challenging for others. It was designed to keep 
the play somewhat simple to administer and maintain in Microsoft Excel. The only changes that addi-
tional research may discover is that it may be more beneficial to the players if  the game could be 
shortened but still deliver the same learning outcomes. If  a specific lesson could be learned in a 
shorter time, then perhaps the game could be played more often thus providing the opportunity for 
greater critical thinking and problem-solving practice and development to take place. Perhaps after 
further study the opposite would be found to be true and a longer playing time could be more bene-
ficial to the students who play the Coffee Shop game. 

A future direction of  this research may seek to identify, isolate, and enhance, through game-based 
learning, specific factors defined as critical thinking such as the rationale, reasonability, and empathy 
behind the thinking and outcomes expressed by the students, through the Coffee Shop game or a 
similar game, that was not incorporated in this pilot study. Other factors to consider may include: 
gender/age differences, country/culture differences, or more specific demographics not identified 
here. Further research may determine how students may analyze, assess, and improve their thinking 
processes and develop their virtues of  integrity, humility, civility, sense of  justice, and confidence 
(Elder, 2007) which may not only affect their critical thinking skills but also their entrepreneurial 
skills linked to this mode of  thinking. 
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APPENDIX 

APPENDIX A 

Mr. Scott’s Business Game  1       Student ID Number ____ Class ____ 

All the questions in this survey must be completed before playing the Coffee Shop Game. These 
questions will help to determine what the students learned from playing the game. In no way, will 
your answers affect the outcome of  your grade in this class. Please answer each question as honestly 
and as completely as you can. 

1. Describe ways that business operations can affect the profits of  a company.  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

2. What is the difference between buying supplies based on price breaks or discounts versus 
buying according to customer sales demand? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

3. When keeping your business supplies at the optimal level to maintain your operations, you 
may need to buy these supplies each week or each month. Circle which factors (more than 
one is possible) you need to determine to make this decision. 

Price breaks     Delivery costs     Handling costs     Item price     Cash flow     Lead time 

4. How easy or how difficult do you think it is to operate a Coffee Shop? Circle the answer 
from 1-5 that you feel best answers this question. 

1 Quite Easy    2 Easy    3 Challenging    4 Difficult    5 Quite Difficult 

5. Have you ever worked in a Coffee Shop before? YES NO 

6. Have you studied Business Operations in class? YES NO 
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APPENDIX B 

Mr. Scott’s Business Game  2       Student ID Number ____ Class ____ 

All the questions in this survey must be completed after playing the Coffee Shop Game. These ques-
tions will help to determine what the students learned from playing the game. In no way, will your 
answers affect the outcome of  your grade in this class. Please answer each question as honestly and 
as completely as you can. 

1. Describe ways that business operations can affect the profits of  a company.  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

2. What is the difference between buying supplies based on price breaks or discounts versus 
buying according to customer sales demand? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

3. When keeping your business supplies at the optimal level to maintain your operations, you 
may need to buy these supplies each week or each month. Circle which factors (more than 
one is possible) you need to determine to make this decision. 
 
Price breaks     Delivery costs     Handling costs     Item price     Cash flow     Lead time 
 

4. How easy or how difficult do you think it is to operate a Coffee Shop? Circle the answer 
from 1-5 that you feel best answers this question. 
 
1 Quite Easy    2 Easy    3 Challenging    4 Difficult    5 Quite Difficult 
 

5. Do you feel that your decision-making skills improved? 

Strongly Agree  1   2   3   4   5  Strongly Disagree 

6. Was this a learning experience?   

Strongly Agree  1   2   3   4   5  Strongly Disagree 
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