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Abstract 

While a deep understanding of basic accounting concepts is fundamental for students to fully 

comprehend the discipline, research has consistently found that students struggle with 

understanding accounting concepts and tend to achieve lower-order learning outcomes. New 

approaches are therefore needed to provide educational interventions that help students achieve 

learning outcomes that reflect a deep understanding of concepts and retention of them for a 

long period of time. Simulation games have been proven as an effective approach for promoting 

higher-order thinking and knowledge retention. To date, however, there has been no reliable 

evidence that the game approaches are effective at enhancing students’ higher-order thinking 

skills and knowledge retention in the accounting learning domain.  

The aim of this study is to modify a popular business simulation game, Monopoly™, to 

facilitate the acquisition of concept application skills and to investigate its effectiveness in the 

accounting domain. The ability to apply conceptual knowledge is classified as higher-order 

thinking in the revised Bloom’s taxonomy. This study uses situated learning theory, whereby 

a cognitive apprenticeship approach is utilised to develop a Modified Monopoly game that 

emphasizes 1) the use of accounting concepts in an authentic context, 2) the use of a variety of 

business contexts, and 3) the clarity of the game tasks. Additionally, the teacher’s role is to 

provide coaching, scaffolding, and fading support to students. These modifications and the 

active nature of the game’s activities are expected to facilitate the acquisition of concept 

application skills and the retention of the skills for a long period of time.  

To examine the effectiveness of the Modified Monopoly game developed by the author, this 

study involved a total of 200 accounting students from eight high schools in one of the largest 

cities in New Zealand. A quasi-experimental non-equivalent group design was employed, with 

a random assignment based on school/class and two control groups. These control groups, in 

which students learned the same accounting concepts, were defined as ‘the Extended Problem’ 

and ‘computer assisted instruction’ (CAI) groups. The Extended Problem group used a 

traditional paper-based approach in solving accounting scenarios, while the CAI group used 

computers for the given accounting scenarios. This study therefore employed three approaches: 

Modified Monopoly game, Extended Problem, and CAI. All the students were assessed for 

their cognitive ability to apply the accounting concepts at three stages. For the purposes of the 

assessment of conceptual knowledge, two assessment sets were developed. Each of the sets 
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included 28 items with the same difficulty level. Prior to the application of the Modified 

Monopoly game, the Extended Problem, or the CAI, each student in each group was subjected 

to an assessment pre-test. Then a second set of assessment questions, a post-test, was given to 

the students in each group after they experienced learning through the three approaches. To 

capture the learning retention, all the students in each group were subjected to the second set 

of assessment questions again after a three- to six-month period (delayed post-test). The 

improvement scores (post-test – pre-test) and the deterioration scores (delayed post-test – post-

test) were used to analyse the data of 144 students completing all the tests. The former assessed 

higher-order thinking skills, while the latter assessed knowledge retention. Additionally, a self-

reported questionnaire asking students’ perception of the assigned approach was collected.  

Results showed that both the Modified Monopoly and the Extended Problem group, but not the 

CAI group, demonstrated significant improvement in higher-order thinking skills. The 

improvement scores of the Modified Monopoly group were significantly higher than the CAI 

group but lower than the Extended Problem group. However, students from the Modified 

Monopoly group did not demonstrate the level of knowledge deterioration compared with those 

from the Extended Problem group, suggesting that the game resulted in better knowledge 

retention than the Extended Problem approach. Additionally, the game groups demonstrated a 

significantly higher level of enjoyment and enthusiasm to continue the use of the Modified 

Monopoly approach than those using the Extended Problem. This study concludes that the 

Modified Monopoly approach is more effective for promoting higher-order thinking skills than 

the CAI approach and more effective than the Extended Problem for students’ knowledge 

retention. 
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Chapter 1 Introduction 

1.1 Background to research 

Deep understanding of basic accounting concepts is vital for helping students to fully 

comprehend the discipline (Cherry & Reckers, 1983; Lucas & Mladenovic, 2009; Suwardjono, 

1999). However, research has consistently found that accounting students struggle with 

understanding accounting concepts (Lucas, 2000; Lucas & Mladenovic, 2009) and tend to 

adopt surface learning strategies (Abhayawansa & Fonseca, 2010; Booth, Luckett, & 

Mladenovic, 1999; Byrne, Finlayson, Flood, Lyons, & Willis, 2010; Chan, Leung, Gow, & Hu, 

1989; Eley, 1992; Gow, Kember, & Cooper, 1994; Lord & Robertson, 2006; Sharma, 1997) 

associated with rote memorisation and lack of conceptual understanding (Biggs & Tang, 2011; 

Entwistle, 1987; Marton & Säljö, 1976, 1997; Ramsden, 2003). Several researchers have 

confirmed that surface accounting learners demonstrated an unsophisticated level of conceptual 

understanding (Jackling, 2005; Lucas, 2001; Tempone, 2001). These findings essentially 

confirmed the concern of accounting educators about the inability of accounting students to 

comprehend the logic which underlies accounting practices and to apply the concepts to 

unfamiliar situations (Cherry & Reckers, 1983; Cushing, 1997; Dellaportas, 2015; Lucas & 

Mladenovic, 2009; McBride, Hannon, & Burns, 2005; Sterling, 1989; Suwardjono, 1999). 

Although there have been many calls to help students achieve learning objectives that reflect 

deep, meaningful, and conceptual understanding of the subject matter (Accounting Education 

Change Commission [AECC], 1992; Albrecht & Sack, 2000; The Pathways Commission, 

2012), there remains a paucity of empirical evidence on how those higher-order learning 

objectives can be acquired and retained for a long period of time (Apostolou, Dorminey, 

Hassell, & Watson, 2013; Apostolou, Hassell, Rebele, & Watson, 2010; Sargent & Borthick, 

2013; Watson, Apostolou, Hassell, & Webber, 2003, 2007; Wolcott, Baril, Cunningham, 

Fordham, & St. Pierre, 2002).  

In the present study, the popular business simulation game, Monopoly™, was modified 

to enhance students’ ability to apply basic concepts of accounting and to retain knowledge. The 

revised Bloom’s taxonomy classifies applying basic concepts as higher-order thinking, as it 

requires that students use concepts in contexts in which they are relevant (Anderson et al., 

2014). The reasons for using Monopoly™ are parallel with prior studies (Albrecht, 1995; 

Knechel, 1989; Knechel & Rand, 1994; van der Laan Smith, 2013) arguing the advantages of 

practicing problems generated from the game compared with most textbook problems. For 
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example, Knechel (1989) asserts the following as the main reason for using MONOPOLY™ 

in preference to practice set and textbook problems (i.e., standard accounting 

problems/exercises): “Practice sets are relatively sterile. The students are presented with a set 

of facts and transactions that are generated without their active participation. As a consequence, 

the students may not appreciate the economic implications of some of the events that are 

described in the case” (pp.411-412). Additionally, the format of Monopoly™ is an effective 

way to present unstructured problems in which the concepts and procedures that are necessary 

for their solution are uncertain. This differs from standard accounting problems in which the 

concepts for solving the problems are generally available to the students because they know 

which chapter the problems come from. This type of problem often fails to help students 

develop integrated knowledge structures that help them to decide when, where, and why to 

apply the concepts they are learning (Bransford, Brown, Cocking, Donovan, & Pellegrino, 

2000; CTGV, 1990; CTGV, 1992). 

One method to help the student learn about conditions of applicability is to assign real- 

world problems that require students to apply concepts and procedures in multiple contexts 

(Bransford et al., 2000). These features are in line with situated learning instruction, such as 

cognitive apprenticeship (Collins, 1990; Collins, Brown, & Holum, 1991; Collins, Brown, & 

Newman, 1987) adopted in the present study. Three main principles of cognitive apprenticeship 

underlie the design of Modified Monopoly. First, abstract tasks are situated in authentic 

contexts. Next, the contexts are varied in order to improve transfer of learning. Finally, the 

processes of carrying out the tasks are made clear to students. The teacher’s role is to provide 

coaching, scaffolding, and fading support to students when they are engaging in solving a 

variety of authentic problems. All these processes are expected to enhance students’ ability to 

apply the basic accounting concepts, such as accounting entity, accounting period, and 

historical cost, which most students struggle with (Lucas, 2000; Lucas & Mladenovic, 2009; 

Magdziarz, 2016). It is also expected that students could retain the skills for a long period of 

time, as the literature on education has suggested that any intervention aiming to improve 

learning has little value if its effect immediately disappears (All, Castellar, & Van Looy, 2016). 

While existing literature on simulation games indicated that the games have a great potential 

to facilitate higher-order thinking and knowledge retention, no reliable empirical evidence has 

been published from the earliest to August 2016 concerning its effectiveness in the accounting 

learning domain.  
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1.2 Motivation and contribution of the study 

The present study is primarily driven by two factors: (1) research findings indicating that 

accounting students tend to achieve surface learning outcomes, featuring rote memorisation 

and lack of conceptual understanding, and (2) the paucity of empirical evidence examining the 

effectiveness of simulation games in promoting higher-order thinking and retention in an 

accounting learning environment. The former focuses on how this study can be used to improve 

ways students learn accounting concepts, while the latter focuses on how this study adds to the 

knowledge about simulation games’ effectiveness.  

1.2.1 Improving the ways students learn accounting concepts 

As discussed in the previous section, studies on students’ conceptual understanding and 

approach to learning revealed that accounting students generally achieved lower-order learning 

outcomes, featuring lack of conceptual understanding and ability to apply what they learn in 

new situations. Students with a ‘surface approach’ to learning are more likely to exhibit these 

deficiencies, as they tend to do as little work as possible and use memorisation as a key strategy 

during study, as evidenced in the statement, “I find I can get by in most assessment by 

memorising key sections rather than trying to understand them” (Kember, Biggs, & Leung, 

2004). This issue seems prevalent in the accounting domain, as studies consistently revealed 

that accounting students tend to adopt a surface strategy. Biggs (2012) posits that poor 

alignment among learning objectives, activities, and assessment is the main reason why 

students adopt a surface approach to learning. This implies that if students are expected to 

demonstrate complex cognitive abilities, learning activities must be structured in such a way 

that allows them to perform those complex tasks.   

In a different area of inquiry, studies on threshold concepts and variety of students’ 

conceptual understanding revealed that students tend to struggle with the basic accounting 

concepts such as double-entry accounting (i.e., accounting entity), accrual accounting (i.e., 

accounting period), and historical cost (Lucas, 2000; Lucas & Mladenovic, 2009; Magdziarz, 

2016). One key finding in Magdziarz (2016) is that the students achieving the light bulb 

moments are characterised by their ability “to apply knowledge in different contexts” (p.115). 

Magdziarz calls for the use of learning approaches that allow students to relate the concepts 

learned with real-life experience to assist them in developing that ability. In line with 

Magdziarz’s suggestion, the literature review discussed in Sections 2.6.6.2 and 2.6.6.3 found 

simulation games have a great potential for promoting higher-order thinking skills and 

retention, particularly in the area of concepts applications.  
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Based on the fact that students tend to learn concepts at a surface level, this study 

developed a simulation game (i.e., the Modified Monopoly) designed in accordance with 

cognitive apprenticeship, a model of instruction based on situated learning theory. By 

incorporating these principles, the game aims to facilitate students’ acquiring higher-order 

thinking skills of the revised Bloom’s taxonomy (Anderson et al., 2014), specifically apply- 

implementing (i.e., use concepts of accounting entity, accounting periodic, and historical cost 

in contexts in which they are relevant). This objective differs from the existing accounting 

Monopoly game that mainly focuses on the bookkeeping process (e.g., maintaining book of 

accounts and preparing financial statements) (Knechel, 1989; Knechel & Rand, 1994), 

accounting for foreign currency transactions (van der Laan Smith, 2013), and the use of the 

financial statements for investment decision making (Albrecht, 1995). The Modified Monopoly 

game has several specific features, such as including transactions that sufficiently demonstrate 

the applications of the basic concepts taught in introductory accounting classes, and solving 

realistic problems where information about which transactions need to be recorded and 

adjusted were not specified. These features differ from the existing accounting Monopoly game 

where the transactions demonstrating the application of concepts were limited and information 

about which transactions need to be adjusted were often specified at the conclusion of the game 

(Albrecht, 1995; Knechel, 1989; Knechel & Rand, 1994). To integrate the specific features into 

the classic Monopoly™, substantial modifications were made in terms of the game’s 

assumption, components, and rules (see Section 2.4.3). The development of the game, 

including its pilot test, took place from August 2014 to March 2015. 

Hence, this study adds to the existing accounting Monopoly game by adding the features 

which can facilitate the development of higher-order thinking skills. It is also expected that the 

active nature of the game’s activities help students retain the skills for a long period of time. If 

the Modified Monopoly game can achieve these objectives, it can be a valuable instructional 

tool to help accounting educators encourage their students to achieve deep, meaningful learning 

outcomes. This information is significant, as accounting education literature indicates that the 

empirical evidence on how those higher-order learning objectives can be acquired and retained 

for a long period of time is sparse (Apostolou et al., 2013, 2010; Sargent & Borthick, 2013; 

Watson et al., 2003, 2007; Wolcott et al., 2002). 

1.2.2 Adding knowledge about simulation games’ effectiveness 

This study located 72 published empirical studies (see Section 2.6) that examined simulation 

games’ effectiveness in facilitating learning in various disciplines, such as sociology, science, 
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mathematics, arts, business, and accounting. The results of those studies can be classified into 

three learning outcomes of Bloom’s taxonomy: psychomotor, affective, and cognitive (Bloom, 

Engelhart, Furst, Hill, & Krathwohl, 1956; Krathwohl, Bloom, & Masia, 1964). While 

cognitive is the area extensively investigated, few studies have examined the effectiveness of 

simulation games in promoting higher-order thinking and retention. Based on a review of the 

literature, the present study is the first one investigating these issues in the accounting discipline. 

Of the 45 studies focusing on cognitive learning and using experimental designs with 

control groups, only seven (16%) assessed higher-order cognitive processes of the revised 

Bloom’s taxonomy (Anderson et al., 2014). Of the seven studies reviewed, five studies 

favoured the game approach, one study favoured a non-game approach, and one study found 

no differences between the two approaches. These findings thus generally support the use of 

simulation games to facilitate the acquisition of higher-order thinking skills. However, none of 

these studies were performed in the accounting domain or assessed whether the students were 

able to retain those abilities for a long period of time. 

Regarding knowledge retention, the review found 11 studies that included provision of a 

delayed post-test. The research findings from these studies revealed that games are more 

effective than a non-game approach in promoting retention (eight studies favoured the game). 

However, the studies generally were conducted over three decades ago, used a short delayed-

interval post-test period, and measured lower-order learning outcomes (Curry & Brooks, 1971; 

Fraas, 1980; Lucas, Postma, & Thompson, 1975; Wing, 1966). There is therefore a lack of 

recent evidence of games’ effectiveness in helping students to achieve deep learning outcomes 

and retain them. The present study enriches the literature by examining the game’s 

effectiveness in enhancing higher-order thinking skills and retention in the accounting domain. 

One of the key strengths of this study was that the assessments for retention were performed 

three to six months after the interventions; this is ideal for a 300-minute intervention like the 

Modified Monopoly game used in the present study (i.e., six standard class meetings). The 

period of assessment is considered ideal as it is in line with suggestions of experts in 

educational research in All et al.'s (2016, p.95) study. This situation was not found in the studies 

reviewed, with the exception of studies performed by Keach and Pierfy (1972) and Brom, 

Preuss, and Klement (2011) (see Section 2.6.6.3).   

Thirteen out of 72 published articles connected simulation games with accounting 

education. As indicated above, none of these studies assessed the efficacy of simulation games 

in promoting higher-order thinking and retention. Of 13 studies reviewed, nine studies relied 

on students’ self-reporting rather than objective measures in evaluating the impact of games on 
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cognitive outcomes. The four studies using objective measures, however, did not report the 

validity and reliability of the instruments  (Capelo, Lopes, & Mata, 2015; DeCoster & Prater, 

1973; Fowler, 2006; Gamlath, 2007) and type of knowledge and cognitive processes that the 

instrument was trying to measure  (DeCoster & Prater, 1973; Gamlath, 2007). Although Fowler 

(2006) included test items assessing higher-order thinking of Bloom’s taxonomy, his study did 

not focus on simulation games’ effectiveness but active learning. Specifically, Fowler 

combined two active learning approaches, a case study and simulation game, and compared 

them with the traditional lecture approach. Hence, although he found that the active learning 

approach outperformed the traditional lecture in the area of comprehension, it cannot be 

ascertained whether it was the case study or the game that influenced students’ learning.  

In addition to the measurement issues, the majority of studies did not employ rigorous 

research designs, such as assessment of students’ prior knowledge and random assignment of 

research participants to experimental and control groups and simulation games that were 

developed based on sound learning theories. This study enriches the accounting literature by 

using a pre- and post-test randomised control group design (school/class level), validated and 

reliable performance tests, and cognitive apprenticeship grounded in the theory of situated 

learning as a framework for developing the Modified Monopoly game. This study also extends 

the literature by providing the first evidence of the effect of an accounting simulation game on 

students’ higher-order thinking and retention at the high school level, as prior studies were 

conducted in an undergraduate and/or graduate learning environment.  

1.3 Research objectives 

As a summary of the issues discussed in the previous section, the primary objectives of this 

study are the following: 

1. To examine the effectiveness of the Modified Monopoly game in enhancing students’ 

higher-order thinking skills. 

2. To examine the effectiveness of the Modified Monopoly game in enhancing students’ 

knowledge retention. 

To accomplish the above objectives, a quasi-experimental nonequivalent group design 

(Campbell & Stanley, 1966) with a random assignment on a school/class basis and two control 

groups (i.e., the Extended Problem and the computer assisted instruction or CAI) learning the 

same concepts was performed. The results of the experiment revealed that the Modified 

Monopoly game is more effective than the CAI approach in enhancing higher-order thinking, 
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but it is less effective than the Extended Problem approach. However, students from the 

Modified Monopoly group did not demonstrate knowledge deterioration compared with those 

from the Extended Problem group, suggesting that the game resulted in better knowledge 

retention than the Extended Problem approach. These findings yield a significant contribution 

to simulation games and accounting education literature by providing the first evidence of the 

effect of an accounting simulation game on students’ higher-order thinking and knowledge 

retention at the high school level. The implications for educators are discussed in Section 6.4 

of this thesis. 

1.4 Structure of the thesis 

The thesis is divided into six chapters. These are as follows: 

Following this introduction chapter, the next chapter begins with Section 2.2 dedicated 

to review studies that examined students’ approach to learning and understanding of accounting 

concepts. The review concluded that accounting students’ generally demonstrated an 

unsophisticated level of conceptual understanding. Further, studies performed by (Lucas, 2000; 

Lucas & Mladenovic, 2009; Magdziarz, 2016) provided valuable insight to locate accounting 

concepts that students often struggle with, namely, accounting entity, periodicity, and historical 

cost. Section 2.3 focuses on how the primary learning objectives of the Modified Monopoly 

game’s “ability to apply basic concepts” is related to higher-order cognitive processes of the 

revised Bloom’s taxonomy. Section 2.4 discusses the history of Monopoly™, its use in an 

accounting learning environment, and how the Modified Monopoly game called Ask Mr. Pi 

Bee is designed to achieve the intended learning objectives. Sections 2.5, 2.6., and 2.7 focus 

on the simulation game’s effectiveness in improving learning: why it works, what research has 

revealed and what is still undiscovered, and how the present study fills the gap. As the review 

covered both studies conducted in accounting and other domains, this study can be situated 

within accounting and general literature of the simulation games. The final section, Section 2.8, 

reviews theories of learning and provides justifications for why situated learning theory is in 

line with the learning objectives of the Modified Monopoly game.  

Chapter 3 begins by explaining the study framework and then develops the directions of 

hypotheses. The framework is based on Input-Process-Outcome model proposed by Garris, 

Ahlers, and Driskell (2002). Three input factors (i.e., student, teacher, and simulation games) 

that may affect the learning process are described. The learning process of the Modified 

Monopoly game is then illustrated by using a cognitive apprenticeship framework, which is a 

model of situated learning instruction. Finally, the revised Bloom’s taxonomy serves to explain 
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why the acquired abilities are related to higher-order thinking. Furthermore, the hypotheses are 

based on the results of prior studies investigating the effect of cognitive apprenticeship 

instruction and simulation games on higher-order thinking and retention. A theory proposed by 

Semb and Ellis (1994) arguing that active learning approaches result in better long-term 

retention also provides support for the hypotheses development. This study predicts that the 

students’ learning through the Modified Monopoly game will exhibit greater levels of higher-

order thinking skills and retention than students taught through (1) an extended accounting 

problem, and (2) computer-assisted instruction. 

Chapter 4 presents the research method employed in this study. This chapter describes 

how a non-equivalent control group design (Campbell & Stanley, 1966) is used to examine the 

proposed hypotheses. This is followed by a description of the implementation of a pilot study 

aiming to assist the researcher to investigate the sequencing and timing of the lesson and 

research instruments. Next, the sample recruitment process and its characteristics for empirical 

testing are explained. Then, the data collection method is illustrated. This includes the research 

process and the development of research instruments for hypotheses testing. Finally, the 

statistical methods (e.g., mixed between-within subjects ANOVA and one-way independent 

ANOVA) used to examine the two proposed hypotheses are described. 

 Chapter 5 comprises two main sections: results and discussion. The results section 

reports the results of mixed between-within subject ANOVA to examine whether the change 

in students’ higher-order thinking skills across three measuring points (pre-test, post-test, and 

delayed post-test) is different in the three treatment groups. This is followed by presentation of 

the results of one-way independent ANOVA to test the two developed hypotheses. Overall, the 

findings partially support the arguments and prior studies that simulation games are more 

effective than non-simulation games approaches in promoting higher-order thinking and 

retention. This section concludes by reporting the results of the analysis of the students’ 

responses to the survey questionnaire. In the discussion section, the statistical findings from 

the results section are summarised and an explanation of how they are related to the purposes 

of this study is provided. The explanation includes the comparison of our findings with those 

of previous researchers and the reasons for discrepancies between them.  

Chapter 6 concludes the study by summarising the major findings and explaining their 

significance to literature on simulation games and educational practice. The chapter also reports 

two major sources of limitations that resulted from the research methods: threats to internal 

and external validity. The limitations and the results of the present study serve as a basis to 

develop recommendations for future research.
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Chapter 2 Literature Review 

2.1 Introduction 

The primary themes of this study are simulation games, higher-order thinking skills, and 

knowledge retention. The next section is dedicated to reviewing the literature investigating 

students’ approach to learning and understanding of accounting concepts. These two lines of 

research provide a background on why developing instructional approaches that foster higher-

order thinking is a critical issue in the accounting learning domain. This is followed by Section 

2.3 that discuss what higher-order thinking is and how the learning objectives of the Modified 

Monopoly game are associated with higher-order cognitive processes of the revised Bloom’s 

taxonomy. Section 2.4 discusses the history of Monopoly™, its use in the accounting learning 

environment, and how the Modified Monopoly game called Ask Mr. Pi Bee is designed to 

achieve the intended learning objectives. Next, Sections 2.5, 2.6., and 2.7 focus on the 

simulation game’s effectiveness in improving learning: why it works, what research has 

revealed and what is still undiscovered, and how the present study fills the gap. This chapter 

ends with Section 2.8 that reviews theories of learning and discusses why situated learning 

theory is in line with the learning objectives of the Modified Monopoly game.   

2.2 Students’ understanding of accounting concepts 

The inability of accounting students to understand the logic which underlies accounting 

practices as well as the application of concepts to unfamiliar situations has been a concern of 

accounting educators (e.g., Cherry & Reckers, 1983; Cushing, 1997; Dellaportas, 2015; Lucas 

& Mladenovic, 2009; McBride et al., 2005; Suwardjono, 1999). This deficiency is sometimes 

expressed metaphorically by several authors: “accounting is a mystery to many introductory 

accounting students” (Cushing, 1997, p.164), and Cherry and Reckers' (1983) comment when 

arguing the need for accounting pedagogy to focus on the “why” aspects of accounting: “By 

‘thinking accounting’ we mean the understanding and appreciation of the logic which underlies 

all accounting systems. Accounting should not be a mysterious process or guessing game for 

students. There should be an understanding of how the entire system integrates” (p.72). These 

concerns and others like them are in line with results of the studies investigating students’ 

approaches to learning1 and conceptual understanding. 

                                                           
1 The notion of approaches to learning was developed by Biggs (1987); Entwistle (1998); Entwistle and Ramsden, 

(1983), and others. 
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Numerous studies have shown the ways students approach their learning are associated 

with the quality of their learning outcomes (Dahlgren, 1984; Marton & Säljö, 1997; Van 

Rossum & Schenk, 1984). Hence, the studies investigating students’ approach to learning have 

the potential to inform us about the quality of students’ conceptual understanding. Such studies 

recognised two qualitatively different ways in which students may approach their learning: a 

deep approach and a surface approach. According to Lucas (2001), successful deep learning 

strategies involve relating ideas to experience, distinguishing evidence from argument, 

identifying patterns and principles, comprehension inter-relationships between other subjects 

or topics within the subjects, and applying principles to unfamiliar situations. On the other hand, 

surface learning strategies commonly involve acquisition, rote memorisation, and reproducing 

of individual facts that are not linked into a coherent knowledge set. In terms of motivation to 

learn, deep learners tend to learn subjects for intrinsic reasons, while surface learners for 

extrinsic purposes such as grade or pleasing a teacher. Thus, it is reasonable to expect that deep 

learners will demonstrate better conceptual understanding than surface learners. 

Studies support that students adopting a surface strategy tend to have an unsophisticated 

level of conceptual understanding. Jackling (2005) performed a qualitative analysis to examine 

the relationships between conceptual understanding and learning strategy of 12 students 

studying the second year of a three-year Bachelor of Commerce degree at a university in 

Australia. She found that the students having surface motives (pass the unit or complete the 

course) generally demonstrated an unsophisticated level of conceptual understanding 

compared with those having deep/achieving motives. Furthermore, Lucas (2001) observed a 

specific form of the surface approach in accounting students, which she named as the format 

approach to learning. This approach referred to the students focusing on the format of the 

financial statements and seeking to ‘fit things in’ as if financial statements are accumulations 

of disconnected data, rather than comprehension of their inherent meaning. Likewise, Tempone 

(2001) observed that accounting students demonstrated two modes of surface strategies to 

comprehend financial statements: ‘procedural – non-discriminating’ and ‘procedural-partially 

discriminating’. While students operating under the former mode focus on a procedure with a 

purpose of applying it to all data, students operating under the latter mode focus on a problem 

and intend to apply the learnt procedure to data relevant to that problem. Research has also 

suggested that the use of surface strategies, specifically related to memorisation and rote 

learning, are over-simplifications of the learning strategies adopted by accounting students. All 

these studies suggest that the adoption of a surface approach is associated with a low level of 

conceptual understanding.  



11 
 

Lucas (2000) and Lucas and Mladenovic (2009) performed a qualitative analysis in order 

to identify the variety of students’ conceptual understanding (e.g., cash/profit and depreciation). 

Lucas (2000) found that most (9 of 10) accounting and business studies students interviewed 

held and retained “alternative” understanding or conceptions of events and transactions that are 

independent of “authorised” versions endorsed and maintained by the disciplinary community 

and within textbooks. The former arise from intuitive or everyday (common sense) 

understanding of a concept, such as profit or depreciation. In Lucas and Mladenovic (2009), 

98 introductory accounting students in two universities were asked to provide explanations 

about cash/profit and depreciation phenomena. Students’ responses were then analysed by 

using the structure of the observed learning outcomes (SOLO) taxonomy (Biggs & Collis, 1982, 

1991). The SOLO taxonomy describes levels of progressive complexity in students’ 

understanding of contents, starting from simple to complex: prestructural, unistructural, 

multistructural, relational, and extended abstract. Relational is the minimum level that is 

attained by students who grasp the abstract nature of accounting and the formal reasoning that 

leads to the adoption of specific methods. Lucas & Mladenovic (2009) found that the majority 

of students’ responses fell below the relational level, indicating that “they are not able to locate 

new ideas within the organising dimensions involved in accounting as a way of thinking, or to 

identify the principles that underpin certain techniques” (p.276). The accounting principles 

cited in Lucas and Mladenovic (2009) are matching, historical cost, and accounting period. 

While both Lucas (2000) and Lucas and Mladenovic (2009) focused on variation in 

students’ conceptual understanding, Magdziarz (2016) focused on identification of 

troublesome knowledge and threshold concepts within the financial accounting discipline. The 

threshold concepts are illustrated as being similar to a portal, opening up previously 

inaccessible ways of thinking about certain aspects of a subject – a transformed way of 

understanding without which the students’ learning cannot progress further (Meyer & Land, 

2003). Although they are transformative and provide a gateway to previously hidden 

interconnectedness, they are similar to troublesome knowledge, a barrier to learning until that 

threshold is crossed (Trigwell, 2010). In order to understand threshold concepts in financial 

accounting subjects as well as factors that enable students learning about those concepts, 

Magdziarz (2016) targeted 15 accounting academics for semi-structured interviews. The results 

found accrual and double-entry accounting2 as the threshold concepts in financial accounting; 

                                                           
2 One concept related to double-entry accounting, according to Magdziarz (2016), is the separate entity concept. 

This concept has several names in accounting literature, such as business entity and accounting entity. To be 

consistent, this study used the term accounting entity concept. 
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and that learning approaches, e.g., case study and simulation, allowing students to link the 

concepts learned with everyday life experiences are the factors that assist students to achieve 

light bulb moments; i.e., the threshold concepts are grasped. 

In summary, studies on students’ approaches to learning and conceptual understanding 

argue that accounting students achieve low-level content-related outcomes, linked with rote 

memorisation and lack of conceptual understanding. These studies revealed that this deficiency 

is more likely to be demonstrated by the students adopting surface approaches to learning. 

Since studies consistently highlighted that rote or surface learning is a predominant strategy 

adopted by accounting students  (Abhayawansa & Fonseca, 2010; Booth et al., 1999; Byrne et 

al., 2010; Chan et al., 1989; Eley, 1992; Gow et al., 1994; Lord & Robertson, 2006; Sharma, 

1997), the lack of conceptual understanding therefore seems prevalent in the accounting 

discipline. This confirmed the concern of accounting educators as mentioned earlier. 

Furthermore, studies on threshold concepts and the variety of students’ conceptual 

understanding found accounting entity, accounting period, and historical cost to be the concepts 

that students commonly struggle with (Lucas, 2000; Lucas & Mladenovic, 2009; Magdziarz, 

2016). To help students understand the concepts, the studies suggest creating a learning 

environment in which students can relate the concepts with their real-life experiences. Learning 

approaches such as case study, study visit, and simulation in which the students can “see” and 

experience the use of the concepts in the real world are believed to have the potential to achieve 

that objective. One key finding in Magdziarz (2016) is that the students achieving the light bulb 

moments are characterised by their ability “to apply knowledge in different contexts” (p.115), 

which is consistent with the learning objectives of the Modified Monopoly game developed for 

this study. This ability is related to higher-order thinking in the revised Bloom’s taxonomy 

(Anderson et al., 2014) and will be discussed in the next section. 

2.3 Higher-order thinking skills 

It is widely accepted in education that particular learning tasks demand a simple cognitive 

process, while others require a more complex one (Lewis & Smith, 1993). The terms frequently 

found in the literature to describe this notion are surface learning versus deep learning or lower-

order versus higher-order learning. Tasks that require applying a basic mental process on a 

limited number of physical or mental objects having a very clear organizational pattern are 

categorised as lower-order learning (Brown, Irving, & Keegan, 2007). Remembering which 

accounts are categorised as debit or credit is an example of lower-order learning. On the other 

hand, the tasks that “require complex pattern-decision making and meaning making with 
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unrestricted number of objects that are organized in a complex fashion” (Brown et al., 2007, 

p.99) are categorised as higher-order learning. Applying accounting concepts to prepare 

financial statements is an example of higher-order learning, as it involves using interrelated 

concepts and procedures to determine which transactions need to be recorded, when to record 

them, and what amount should be reported. As this present study focuses on higher-order 

thinking skills, it is critical to clearly identify the cognitive processes involved in the Modified 

Monopoly learning activities.  

A common method to classify cognitive processes involved in a learning activity is to 

use a framework known as a taxonomy of learning. Several taxonomies of cognitive learning 

are available in educational and cognitive psychology, such as Bloom’s taxonomy (Bloom, 

Engelhart, Furst, Hill, & Krathwohl, 1956), Gagné’s taxonomy (Gagné, 1984; Gagné, Wager, 

Golas, & Keller, 2005), and Structure of Observed Learning Outcomes (SOLO) taxonomy 

(Biggs & Collis, 1982, 1991). All three taxonomies assume that cognitive processes lie along 

a continuum from least complex to most complex. More complex processes require less 

complex processes as prerequisites, and are more difficult to acquire. For instance, it is easier 

to rehash factual knowledge than to apply a concept to a new context. This study uses the 

Bloom’s taxonomy, specifically the revised one (Anderson et al., 2014), to categorise cognitive 

processes of the learning objectives of the Modified Monopoly game. The reason is that the 

Bloom’s taxonomy is widely used in education (Jabbar & Felicia, 2015; Maher, 2004), 

including business education (Kidwell, Fisher, Braun, & Swanson, 2013), so that the readers 

who are already familiar with this framework might grasp immediately the desired change of 

students’ cognitive performance as a result of participation in the Modified Monopoly approach. 

2.3.1 The revised Bloom’s taxonomy 

Bloom’s taxonomy, as revised by Anderson et al. (2001, 2014), comprises two dimensions of 

cognitive objectives: knowledge and cognitive process. The knowledge dimension identifies 

four types of knowledge to be learned, starting from concrete to abstract: factual, conceptual, 

procedural, and metacognitive knowledge. Factual knowledge refers to the basic elements that 

people must understand to be familiar with a field or solve problems in it. The knowledge of 

accounting terminology (e.g. costs, assets, expenses) is an example of factual knowledge. 

Conceptual knowledge deals with the interrelationships among the basic elements within a 

larger structure that enable them to function together. The knowledge of accounting basic 

concepts and principles (e.g., accounting entity, accounting period, historical costs) is an 

example of conceptual knowledge. Typically, these types of knowledge provide a foundation 
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for learning procedural knowledge. It is worth noting that both factual knowlege and 

conceptual knowledge are also known as declarative knowledge by cognitive psychologists 

(Anderson et al., 2014) and neuroscientists (Driscoll, 2005). 

While both factual knowledge and conceptual knowledge refer to knowing what, 

procedural knowledge refers to knowing how. It includes methods of inquiry and criteria for 

using skills, algorithms, techniques, and methods. Producing the correct amount of cost of 

goods sold when given an expense recognition problem is an example of procedural knowledge. 

Substantially, the first three kinds of knowledge are similar to subcategories of knowledge in 

the original taxonomy. The metacognitive is a new category added in the revised taxonomy, 

which is defined as “knowledge of cognition in general as well as awareness and knowledge 

of one's own cognition” (Anderson et al., 2014, p.55). It includes the ability of students to 

choose the learning strategies that best suit them to achieve their learning goals, and to 

determine when and how to use declarative knowledge and procedural knowledge (Driscoll, 

2005; Gagné, 1984). Highlighting key concepts in the textbook and drawing a concept map for 

materials being learned are examples of the use of metacognitive knowledge.  

Additionally, the types of knowledge introduced in the revised taxonomy might be 

thought of as learning hierarchies (Kapp, 2012). Mastery of factual and conceptual knowledge 

(i.e., declarative knowledge) is essential to learning procedural knowledge. For example, to 

learn how to calculate the cost of building for a particular accounting period, a student should 

have grasped the accounting period concept and be familiar with accounting terms, such as 

long-term assets and depreciation expense. Moreover, procedural knowledge may involve a set 

of rules ranging from the simple to the highly complex (Gagné, 1984; Gredler, 2009). Opening 

a bank account might not involve knowledge as complex as writing a dissertation. Although 

the tasks involve procedural knowledge, the former cannot be categorised as higher-order 

thinking skills whereas the latter one can. Metacognitive knowledge is positioned on the 

highest level as it is a result of learning declarative and procedural knowledge (Gagne, 1984). 

On the other hand, the cognitive process dimension identifies the processes used to learn, 

starting from the simplest to the most complex: remember (retrieving relevant knowledge from 

long-term memory), understand (determining the meaning of instructional oral, written, and 

graphic messages), apply (performing or using a procedure in a given situation), analyse 

(breaking material into its constituent parts and determining how the parts relate to one another 

and to an overall structure of purpose), evaluate (making judgement based on criteria and 

standards), and create (putting elements together to form a coherent whole or invent a product). 

According to Anderson et al. (2014), promoting retention and transfer are two of the most 
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important educational goals. While retention requires that students remember what they have 

learned, transfer requires students not only to remember but also to make sense of and be able 

to use what they have learned. The other cognitive processes are related to transfer and 

therefore more complex than remembering. 

The interrelationship between the six cognitive processes dimension and knowledge 

domain of the Bloom’s revised taxonomy is shown in Figure 2.1. How the learning objective 

of Modified Monopoly is placed in the taxonomy table is discussed in the next section.  

Figure 2.1: The revised Bloom's taxonomy table 

 

Source: Adapted from Anderson et al. (2014) 

2.3.2 Classifying Modified Monopoly’s learning objectives in the revised Bloom’s 

taxonomy 

The primary learning objective of the Modified Monopoly game is to enhance students’ ability 

to apply the concepts of accounting entity, accounting period, and historical cost in preparing 

basic financial statements. These concepts are chosen because they represent some of the 

principal concepts underlying current accounting practices and the literature indicates that 

students tend to struggle with them (Lucas, 2000; Lucas & Mladenovic, 2009; Magdziarz, 

2016). As the present study primarily aims to examine whether the game is effective in 

promoting higher-order thinking skills, it is therefore critical to examine whether the 

achievement of this objective is associated with higher-order thinking. For this purpose, the 

revised Bloom’s taxonomy discussed in the previous section is used to analyse the learning 

objectives of the game. 

According to Krathwohl and Payne (1971), a learning objective can be classified into 

three categories, ranging from quite broad to very specific: global, educational, and instruct-
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tional objectives. They are different in terms of the scope, time needed to learn, purpose, and 

use. The global objective is commonly stated in broad terms, such as “to produce competent 

professional accountants who are capable of making a positive contribution over their lifetimes 

to the profession and society in which they work” (IFAC, 2017, p.1). It appears that the time 

needed to achieve this objective might be one or more years. Therefore, the objective is useful 

to serve as a vision and guidance for policy makers, curriculum designers, and teachers in 

planning a multi-year curriculum. On the other hand, an instructional objective is commonly 

stated in very specific terms. The objective “student is able to classify transactions as business 

or personal” is an example of an instructional one. Generally, the lesson takes hours or days to 

learn this capability. The benefit of stating an objective in specific terms is that it helps the 

teacher to plan daily classroom activities and develop an assessment. The objective falling 

between these two extremes is an educational one. 

Anderson et al. (2014) noted that the taxonomy is developed to facilitate working with 

educational objectives or the moderate one. This study has an objective that fits the moderate 

category; that is, students are expected to apply basic accounting concepts in preparing basic 

financial statements. This objective is not as specific as instructional objectives, but not as 

broad as objectives commonly found in the global category. Moreover, the verb “apply” used 

in this single objective clearly falls into the category apply. Anderson et al. (2014) divide the 

category apply into executing and implementing. Executing involves carrying out procedures 

to perform familiar tasks. For example, a student is required to compute depreciation expense 

of $10,000 asset by using a given rate, say 20% per year. In contrast, implementing occurs 

when the learner is confronted with unfamiliar tasks (i.e., solve problems). For example, a 

student is given a set of transactions and asked to determine the depreciation expense for a 

particular accounting period. In order to accomplish this task, the student must not only know 

how to calculate depreciation (procedural knowledge), but also know what knowledge they 

will use (conceptual knowledge, e.g., accounting period) to solve this problem. It appears that 

both conceptual knowledge and procedural knowledge are involved in implementing. 

The cognitive process apply in the objective of the Modified Monopoly game is 

associated with implementing. The objectives require students to (1) determine the type of 

accounting problem they are dealing with, (2) select one or more concepts that are relevant to 

solve that type of problem, (3) use a procedure in which the relevant concepts are attached to 

solve the problem. While determine and use are classified as understand and apply 

consecutively, select is classified as analyse which indicates a higher-level cognitive process 

in the taxonomy. Unlike executing, which focuses almost exclusively on the cognitive process 
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related to apply, implementing involves two or more cognitive processes (Anderson et al., 

2014). In the context of the present study, the objective of the game involves understand, apply, 

and analyse. Thus, it is associated with apply-implementing rather than executing. The 

following analysis provides additional evidence to support this conclusion. 

As mentioned above, this study focuses on the application of three basic accounting 

concepts in preparing basic financial statements: accounting entity, accounting period or 

accrual, and historical cost. Specifically, to prepare financial statements, the students may 

engage in the following learning activities: 

A. Classifying (determine if transactions belong to the business or personal category); 

B. Differentiating (select financial elements which are affected by business transactions, 

and show how the transactions change a relation between the business, the owner, and 

other entities by recording them in an accounting equation); 

C. Implementing (allocate and compute the revenues and expenses in the period in which 

they occur); 

D. Implementing (demonstrate using original acquisition costs as a basis of reporting 

assets in the financial position); and 

E. Implementing (prepare a basic financial statement consisting of the balance sheet and 

the income statement for a sole proprietorship operating service).  

Table 2.1 shows the interrelationship between the cognitive processes and knowledge 

involved in the learning activities in terms of the Taxonomy. The first activity (A), classifying, 

falls into Understanding. According to Anderson et al. (2014), classifying occurs when a 

student grasps that “something belongs to a certain category” (p. 72). In order to develop a 

student’s ability to recognise personal and business transactions, a set of examples is presented 

that requires the student to determine which ones belong to business and which ones do not. 

This practice might help a student to recognise what the types of business transactions are and 

how they differ from the personal one. As the knowledge of the various forms of transactions 

is a concept, activity A engages a student in understanding conceptual knowledge (cell B2; see 

Table 2.1). In this case, the letter B corresponds to the knowledge dimension conceptual 

knowledge. Number 2 corresponds to the cognitive process dimension understand. Thus, an 

instructional activity placed on cell B2 means that the student will learn to understand 

conceptual knowledge. The same rule applies to other cells. Once a student has classified which 
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transactions are related to the business, he or she might step forward to activities B, C, D, and 

E. These activities, however, involve more complex cognitive processes.  

Table 2.1: Classification of the Modified Monopoly learning activities in the revised 

Bloom's taxonomy table 

The knowledge 

dimension 

The cognitive process dimension 

1. Remember 2. Understand 3. Apply 4. Analyse 5. Evaluate 6. Create 

a. Factual 

knowledge 

      

b. Conceptual 

knowledge 

 
Activity A  Activity B 

  

c. Procedural 

knowledge 

 
 

Activity C, 

D, and E 
 

  

d. Metacognitive 

knowledge 

      

Source: Adapted from Anderson et al. (2014) 

Activity B requires the students to determine which elements of financial statements are 

affected by business transactions (activity A). The transaction that is confronted by the students 

might look like this “Receive $700 for signing a contract to provide Creative Tourism services. 

Perform the service in the next period.” To solve this problem, the students must select the 

elements (e.g., Assets and Liabilities) and the account (e.g., cash and income in advance) which 

are relevant to the given problem. The verb “select” is an alternative term of differentiating or 

Analysis in Bloom’s taxonomy (Anderson et al., 2014). According to Anderson et al. (2014), 

differentiating refers to cognitive processes that involve “distinguishing the parts of a whole 

structure in terms of their relevance or importance (p.80),” noting that assets and liabilities are 

the parts of the accounting equation that form the foundation of all accounting systems and 

visualise the accounting entity concept. Hence, activity B engages student in analysis 

conceptual knowledge (B4). 

In addition, one might distinguish differentiating (Analysis) from comparing 

(Understanding). The important difference between differentiating and comparing is that 

differentiating uses the specific context to determine what is relevant or important and what is 

not (Anderson et al., 2014). The context in the given example is the elements of financial 

statements – Assets, Liabilities, Equity, Revenue, and Expenses which are organised in the 

form of an accounting equation. For instance, when differentiating Assets, Liabilities, Equity, 

Revenue, and Expenses, their definitions are relevant to the context of the accounting equation, 

but their position in financial statements and usefulness in measuring business performance is 
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irrelevant. In contrast, all the aspects of financial elements, such as their definitions, position, 

usefulness, etc., are relevant when comparing among these elements, such as assets to liabilities, 

or assets to other elements.  

The last three activities (C, D, and E) reflect the educational objective of the Modified 

Monopoly game, namely, that the students are able to apply basic accounting concepts in 

preparing basic financial statements. As discussed previously on page, this objective clearly 

falls into the apply category, specifically apply conceptual knowledge. However, when the 

objective is detailed in the instructional activities (C, D, and E), it illustrates an action of doing 

something/method to do something. For example, activity C requires students to allocate and 

compute the revenues and expenses in the period in which they occur. This activity illustrates 

how the students apply the accounting period concept. In other words, breaking down the 

educational objective into instructional activities might change the objective from applying 

conceptual knowledge to applying procedural knowledge. This change most likely occurs as 

apply is closely related to procedural knowledge (Anderson et al., 2014). Lastly, while analysis 

is the highest cognitive process aimed at in this study, it is still possible to include more 

complex activity in the instruction. For instance, the teacher might ask the students to check 

whether the financial statement has reported all necessary transactions based on the concepts 

learned. Making a judgement based on criteria and standards is categorized as evaluate in the 

taxonomy (Anderson et al., 2014). Although this activity very likely occurs during the lesson, 

it is not included in this study. One reason is that the type of test used is not sufficient to assess 

the evaluative cognitive process. This case, however, provides an example that the objective 

“apply basic accounting concepts” might involve more complex cognitive process than apply 

per se. This example is also consistent with the view that stating the learning objective at a 

moderate level of specificity allows “the teacher to interpret and select the aspects of the 

educational objectives that fit their particular students’ needs and readiness” (Anderson et al., 

2014, p.20). 

2.4 Simulation game: Monopoly™ 

2.4.1 History  

Monopoly™ is the world’s famous business simulation game which has been published and 

sold by Parker Brothers since 1935. In the game, two to eight players roll two dices, move 

around the board, and perform the main activities of a property business, such as buying, 

renting out, trading, and expanding the properties with apartments and hotels to increase rent. 

The players collect rent from their opponents, with the aim being to force them all into 
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bankruptcy. According to Hasbro (2015), Parker Brothers’ current parent company, 

Monopoly™ has sold over 275 million globally, presented in 111 countries, and translated into 

43 languages. The number of games sold worldwide is 12,000 per day for a total of 4.4 million 

per year. It is estimated that more than 1 billion people have played Monopoly™. In fact, it 

was awarded “Best Mobile Game Award” in 2008, “Best Dice Game” in 2009, and “Best Game 

inspired by a Board Game” in 2009. Despite the fact that it has experienced great success and 

is the world’s most well-known board game since it was first published in the early 20th century, 

perhaps not many people realise that it was invented originally for educational purposes. 

The original design of the game can be traced back to the Landlord’s Game which was 

invented in 1902 and patented in 1904 by Elizabeth “Lizzie” Magie Phillips (Pilon, 2015). The 

game was designed as a teaching tool to demonstrate the application of the economic principles 

of Georgism, a system proposed by Henry George. The game, specifically, illustrates how rents 

made the property owner rich and impoverished the tenants, and how the land value tax was 

used as a solution to this inequality, which perfectly represents the Georgist theory. Magie 

believed that people would grasp this idea easily by putting this theory into the concrete form 

of a game (LVTfan’s, 2011). In order to achieve her learning goal, two sets of rules were 

applied to the game: an anti-monopolist and a monopolist. The first set of rules aims to reward 

all when wealth was created, and the second one aims to create monopolies and crush the 

opponents. She hoped that the game would demonstrate that the first set of rules was morally 

superior (Pilon, 2015). Interestingly, it was the monopolist version that was applied later on in 

the Monopoly™ game.  

While the Landlord’s Game was intended to educate the public widely, it was only played 

by a few who studied and taught economic and business in some universities in the U.S., and 

also those dedicated to the single tax theory. Scott Nearing, an American radical economist, 

utilised the Landlord’s Game as a learning tool at the Wharton School of Finance and 

Commerce at the University of Pennsylvania. Nearing’s decision to use the game in the class 

was followed by his students who eventually become instructors at other schools. The academic 

nature, social consciousness/messages, and competitive spirit of the game were the major 

factors that attracted his former students to introduce the game to their new class (Orbanes, 

2006). One of them was Rexford Guy Tugwell, an economist, who used the game at Wharton, 

and took it with him to Columbia University. It is noted that other university students also 

played the Landlord’s Game, including students at Smith College, Princeton, and MIT 

(Orbanes, 2006). In fact, Dan Layman, one of the four key people behind the story of Monopoly, 

learned the Landlord’s Game while in school. He is the one who decided to publish and sell 
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the game to Electronic Laboratories using the name Finance. Knapp Electric bought the game 

from Electronic Laboratories afterward and began producing it in 1932 (Horton, 2017). 

Nowadays, the use of Monopoly™ as an instructional tool is often found in the sociology 

(Ansoms & Geenen, 2012; Coghlan & Huggins, 2004; Jessup, 2001; Paino & Chin, 2011) and 

accounting domains (Albrecht, 1995; Knechel, 1989; Knechel & Rand, 1994; van der Laan 

Smith, 2013). How the game is used in the accounting domain is discussed in the next section. 

2.4.2 The use of Monopoly™ in accounting education 

Perhaps the most widely used of the business simulation games in accounting education is 

Monopoly™. Olsavsky (2014) reported that almost 50 resources for uses of it in the accounting 

classes from high schools to community colleges to upper-level accounting courses are 

available online. In fact, only Monopoly™ appeared in more than one study (six out 13 studies) 

examining simulation games’ effectiveness in accounting education (see Appendix A). The 

typical format of an accounting simulation game is that the students generate events and 

transactions through their actions during the game, and use those transactions as input for a 

financial accounting practice set. The students, therefore, assume not only the role of the owner 

of a property business, as indicated by the classic game’s assumption, but also that of an 

accountant. To relate the game with learning objectives as well as accounting exercises, 

instructors often modified it by incorporating new rules and assumptions. Three main cognitive 

objectives generally pursued through accounting Monopoly™ are to help students understand 

the accounting cycle, the use of the financial statements for investment decisions, and specific 

accounting topics (e.g., accounting for foreign currency transactions). In addition to these 

outcomes, instructors also used the game to achieve affective outcomes such as improving 

students’ attitude toward financial accounting and learning. This section reviews published 

articles reporting the use of Monopoly™ to achieve cognitive and affective outcomes in the 

accounting domain. 

The use of Monopoly™ to help students’ understand the process of the accounting cycle 

was first published by Knechel (1989), “Using a business simulation game as a substitute for a 

practice set” (p.411). Knechel’s instructions required students to play Monopoly™ for 40 turns 

and prepare journal entries as play proceeds to record the effect of transactions. Other steps in 

the accounting cycle, such as posting, adjusting journal entries, and preparation of the financial 

statements, are performed at the conclusion of the game. As the game is principally on a cash 

basis, Knechel introduced four accrual transactions to allow students to complete the adjusting 

of entries. These transactions included depreciation, accrued salary, interest, and income tax. 
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In a later version, Knechel and Rand (1994) introduced property taxes for accrual transaction 

along with the requirement for preparing a special journal and playing the game for 52 turns. 

The subsequent accounting Monopoly™ generally adapted Knechel’s modifications (e.g., 

Albrecht, 1995; Knechel & Rand, 1994; Lee Warren & Young, 2012; Olsavsky, 2014; Shanklin 

& Ehlen, 2007a, 2007b; Tanner & Lindquist, 1998) and also reported that students learning 

through Monopoly™ demonstrated a higher-level perception of learning and motivation to 

complete the practice set than those learning through a standard practice set. 

The use of Monopoly™ to help students understand the use of financial statements for 

making investment decisions was introduced by Albrecht (1995). To meet this objective, 

Albrecht called for students to play the game for four accounting periods of 12 turns each and 

to prepare the financial statements at the conclusion of each period. In contrast to Knechel’s 

rules in which students are required to record journal entries while they play the game, Albrecht 

created a manager’s diary allowing students to record transactions occurring during the game 

and then to use them as an input to prepare the financial statements at the conclusion of the 

game. This approach is adapted in the present study. Furthermore, after all players prepared 

and published their financial statements, students took the role as investors who analyse the 

published financial statements and decided which company they will invest in. The winner is 

the player reporting the largest retained earnings at the end of four accounting periods. Albrecht 

concluded that the game’s exercises are useful to enhance students’ cognitive development as 

they involve the higher level of the cognitive domain.   

The Knechel (1989), Knechel and Rand (1994), and Albrecht (1995) modifications have 

been adopted by Kober and Tarca (2000) and Clayton (2003). Similar to prior studies, they 

required students to play the game to generate transactions for the ‘business’ they run, prepare 

its financial statements, and make investment decisions based on their evaluation and their 

peers’ business performance. Kober and Tarca (2000), however, used the game exercises in a 

large class (506 students) of intermediate-level students (other studies were generally with 

introductory or small to medium class size). They found that a large majority of students 

perceived that the game was practical, enjoyable, motivating, and that it facilitated learning 

compared with other standard assignments; these views were in line with instructors also 

surveyed in their study. On the other hand, Clayton (2003) used the game exercises in a 

medium-size class (±50 students) of introductory-level students from 1998 to 2001. He found 

most students perceived that the game was fun, preferable to the traditional lecture, and it 

helped them link the theory and practice and learn the preparation of the financial statements. 
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 Van der Laan Smith (2013) used United Kingdom Monopoly™ to engage students in 

the learning of foreign currency transactions and hedging foreign exchange risk. In the game, 

teams of students operated a company based in the U.S. that was interested in purchasing 

properties in London. The company conducting all transactions in GBP (£) was required to 

record all transactions in USD ($). It was assumed that all transactions were on credit. The 

instructor published the changes in the foreign exchange rate at the beginning, in the middle, 

and at the end of the game. To respond to these changes, the students were offered the option 

of purchasing a foreign exchange forward contract from the instructor. The students need to 

examine their GBP liability position, then decide if they need to buy a forward contract to buy 

GBP and, if so, in what amount. Moreover, the company might sell their contract if they had 

held it. Sixty-six students enrolled in an undergraduate advanced accounting class participated 

in these exercises. Van der Laan Smith found that the students believed that the exercise 

facilitated the learning of foreign exchange risk and accounting for foreign currency 

transactions, and that it should be used in future classes. Students’ comments were also positive, 

with the most frequently used words being “fun” and “learn.” Additionally, van der Laan Smith 

reported that the Monopoly™ classes scored higher on a quiz than no- Monopoly™ class. She 

noted that a firm conclusion concerning the impact of the game on learning cannot be drawn, 

as the two classes were not equal and the sample was limited.  

Gamlath (2007) conducted a study to examine the impact of Monopoly™ on cognitive 

learning. To investigate this issue, he compared the class taught predominantly through 

Monopoly™ with the class taught through the traditional one (i.e., lecture and tutorial 

employed standard practice set). Seventy-seven first-year students taking a financial 

accounting course participated in the study in which 31 students used Monopoly™. Three 

important modifications were introduced in the game exercises. First, the standard chance and 

community chest cards were replaced with more relevant transactions (e.g., building 

maintenance cost). Second, the students were asked to revalue their properties and record 

accounting entries in respond to the changes of property prices. Lastly, students were exposed 

to different scenarios of business risks and asked to deal with them (e.g., students could use a 

hedge instrument). These exercises were found to be no better than the traditional approach. 

The game class scored lower than the no-game class on the cognitive test. This finding is 

suspect for several reasons. First, Gamlath did not describe the test used to evaluate the learning. 

No information about what the test actually measured and how it related to the game exercises 

was provided, including evidence of instrument validity and reliability. Furthermore, the game 

class was taught in a group-based format, while the no-game class was taught in an individual-
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based format. He indeed reported that the students felt teamwork to be the most difficult aspect 

of the game. Finally, he did not assess the students’ prior accounting knowledge despite the 

fact that the game class consisted mainly of business major students, while the no-game class 

consisted of accounting majors.  

 Tanner and Lindquist (1998) used Monopoly™ in a format of cooperative learning to 

achieve attitudinal outcomes. The students, after playing the game, were required to combine 

the results of each individual set of transactions into one set of accounting records. They then, 

working as a group, prepared general journals, special journals (cash receipts and cash 

disbursements), a general ledger, a balance sheet, and financial statements. Similar to the 

simulation game of Albrecht (1995), Knechel (1989), and Knechel and Rand (1994), the 

adjusting entries for depreciation, salary, and taxes were introduced at the conclusion of the 

game. Tanner and Lindquist implemented this format in a class consisting of 36 junior-level 

Intermediate Accounting I students from a midwestern university. They concluded that the 

format was effective in enhancing students’ attitudes toward financial accounting, learning, 

mutual concern for fellow students, and perceived achievement. 

 In summary, the studies generally suggest that students like the games, view them more 

positively than traditional lectures or accounting practice set, and that they facilitate learning. 

These findings essentially focused on the affective learning domain despite the fact that the 

game objectives are also cognitive (e.g., “help the students to understand accounting and 

bookkeeping process”). To measure cognitive outcomes, all studies, with the exception of van 

der Laan Smith (2013) and Gamlath (2007), have largely relied on student self-reported 

perceived learning as the sole source of data. This type of data has been recognised to be subject 

to “hallo effects” – when the students enjoyed the experience, they are more likely to report 

having learned from it regardless of actual learning (Gosen & Washbush, 2004). This has been 

confirmed by Gosen and Washbush (1999), who found no correlation at all between perceived 

and objectively measured learning in a business simulation game for each of 10 different types 

of learning. Moreover, although two studies have used objective measurement, they did not 

clearly define what the test actually measured (e.g., type of knowledge and cognitive processes) 

and how it related to the game objectives. This is further exacerbated by negligence to report 

the instrument’s validity and reliability.  

In addition to assessment issues, the majority of studies employed a weak research design. 

Twelve articles reporting the use of MONOPOLY™ in accounting are ranged from the 

strongest to the weakest research design: two studies (Gamlath, 2007; Knechel & Rand, 1994) 

employed post-test non-randomized control group design; four employed post-test non-control 
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group design (Clayton, 2003; Kober & Tarca, 2000; Tanner & Lindquist, 1998; van der Laan 

Smith, 2013), and six are non-empirical (Albrecht, 1995; Knechel, 1989; Lee Warren & Young, 

2012; Olsavsky, 2014; Shanklin & Ehlen, 2007a, 2007b).3 Therefore, this review is extended 

to non-Monopoly™ studies to gain a better understanding of the educational benefits of 

simulation games and to situate the present study within the literature. This comprehensive 

review is presented in Section 2.6. The next section discusses how Monopoly™ is modified to 

enhance students’ ability to apply basic accounting concepts. This modification is necessary, 

as no existing Monopoly™ focuses on this objective. 

2.4.3 Modifying the Monopoly™ game 

The Monopoly™ board game has been used in accounting classes to achieve various learning 

objectives, such as an accounting cycle (Knechel, 1989; Knechel & Rand, 1994); investment 

decision making (Albrecht, 1995); and accounting for foreign currency transactions (van der 

Laan Smith, 2013). Those researchers modified the game to make it effective for achieving the 

desired objectives. For example, van der Laan Smith (2013) introduced the use of two different 

currencies, GBP for conducting the transactions and USD for recording the journal entries, to 

help students understand accounting for foreign currency transactions. Knechel (1989) 

introduced depreciation, accrued salary, interest, and income tax to help students grasp the 

concept of accrual accounting. In addition to Knechel’s simulation game, Albrecht (1995) 

introduced a transaction log to record events occurring during the game. In the present study, 

Monopoly™ was modified to enhance students’ ability to apply the basic accounting concepts, 

specifically, accounting entity, accounting period, and historical cost.  

The Modified Monopoly game adapted some modifications and suggestions made by 

Knechel (1989), Knechel and Rand (1994) and Albrecht (1995). Adaptations and further 

enhancements are necessary, as the learning objectives and theory underlying the design of 

Modified Monopoly are different from prior studies. For example, Knechel (1989) and Knechel 

and Rand (1994) used Monopoly™ to help students understand the accounting cycle and 

bookkeeping process. Because the main focus is on the bookkeeping process (e.g., journal 

entries, posting, adjusting journal entries, and preparation of the financial statements), the 

transactions related to the application of the periodicity concept (i.e., accrual) are limited to 

depreciation, accrued salary, interest, and income tax. The students are informed about these 

                                                           
3 The results of six empirical studies discussed in this section along with other simulation game studies conducted 

within the accounting domain are summarised in Appendix A. Appendix B comprises studies examining the 

educational benefits of simulation games in non-accounting domains. 
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transactions at the conclusion of the game and they are instructed to make adjustments based 

on the information provided. This instruction is basically identical to most textbook accounting 

exercises. On the other hand, the Modified Monopoly game used in the current study is 

primarily to help the students develop conceptual understanding. Therefore, transactions that 

demonstrate all the applications of the basic accounting concepts commonly taught in NCEA 

level 1 (i.e., introductory level of accounting) were embedded in the design of Modified 

Monopoly. These include prepayment (e.g., rent, advertisements), depreciation, income in 

advance, and accrued expenses (e.g., salary, interest), and they were varied in order to provide 

more opportunities for the students to apply those concepts in different contexts. To improve 

the realism of the adjusting process, information about which transactions needed to be 

adjusted is not specified at the conclusion of the game. Students need to decide which 

transactions need to be adjusted and which ones do not. All these design features are in line 

with situated learning instruction, such as cognitive apprenticeship adopted in this study. 

Three main principles of cognitive apprenticeship (Collins, 1990; Collins et al., 1991, 

1987) underlie the design of Modified Monopoly. First, abstract tasks are situated in authentic 

contexts. Next, the contexts are varied in order to improve transfer of learning. Finally, the 

processes of carrying out the tasks are made clear to the students. To incorporate these 

principles and align the game with learning objectives and NCEA level 1 accounting 

curriculum and standards, three aspects of Monopoly™ were modified: game assumption, 

components, and rules. In addition, worked examples were developed to make the process of 

performing tasks visible to the students and included as a part of the game’s manual. Table 2.2 

summarises the main differences between the classic Monopoly™ and the modified one. 

Table 2.2: The main differences between the classic Monopoly™ and the Modified 

Monopoly 

 The classic Monopoly™ The Modified Monopoly 

Game assumption The player assumes a role as the 

owner of a business operating 

property, transportation, and 

utilities. 

 

The player assumes a role as the 

owner of a business operating 

tour and travel services, 

franchise restaurants and cafes. 

Game components   

Game board It comprises 40 spaces: 22 sites, 

4 transport sites, 2 utilities,  

It comprises 40 spaces: 16 sites, 

5 restaurant and cafe sites,  
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1 Collect $2M as you pass go, 3 

Community chest and 3 Chance, 

1 Income tax, 1 In Jail and 1Go 

to jail, 1 Free parking, and 1 

GST. 

1 Earn $2K as you pass peak 

season, 7 My business and 6 My 

life, 1 Income Tax, 1 In jail and 

1 Go to jail, 1 On holiday, and 1 

Business donation. 

Chance and 

community chest 

Chance and community chest  My life and my business  

Rules of the game • If the players run out of 

money, they may sell or 

mortgage their properties. 

• Trading business sites 

between players is allowed. 

• The players are not required 

to record their transactions 

during the game. 

• If the players run out of 

money, they may sell or 

mortgage their properties, 

withdraw money from 

both/either business or 

personal account, borrow 

the money from the bank, 

and postpone the payment 

owed to another player. 

• Trading business sites 

between players is not 

allowed. 

• The players are required to 

record their transactions 

during the game and 

prepare the financial 

statements at the conclusion 

of the game. 

Note: New Zealand version of MONOPOLY™ was used. 

In Monopoly™, the players assume a role as the owner of a property business. The 

players move around the board and perform the main activities of a property business, such as 

buying, renting out, trading, and developing the properties with apartments and hotels to 

increase their value. The players may also buy transportation sites and utilities and collect fees 

from their opponents. These business activities are certainly sufficient to generate a set of 

challenging accounting problems for the students. However, some of these problems had not 
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been taught at NCEA level 1, specifically accounting for the trading of properties.4 Therefore, 

the game assumption was changed from the owner of a property business to that of a tour and 

travel business. Instead of buying transportation sites and utilities, the players buy franchise 

restaurants and cafes in the Modified Monopoly game. Their main business activities are 

essentially identical to those of property but a trading property. In order to be consistent with 

the new game’s assumption and accounting terms, the term apartment and hotel were replaced 

with business equipment. The equipment enables the business to provide a premium service 

and thus charge premium fee to the customers (i.e., the opponents), and it may include tour 

vans, tour bus, and office computer. 

Two game components modified were the game board and Chance and Community Chest 

cards. According to Table 2.2, spaces for sites in Modified Monopoly are seven less than those 

of Monopoly™; and spaces for My Life and My Business (i.e., Chance and Community Chest) 

of the Modified Monopoly are seven more than those of Monopoly™. This modification is 

necessary to enhance the variety of transactions because My Life and My Business contain 

transactions that affect most of the financial accounts of Modified Monopoly compared with 

sites that often only affect two accounts: cash and expense/revenue. The further modification 

replaces the label of some spaces in order to bring them into harmony with the game assumption 

and NCEA level 1 accounting. For example, the GST was renamed business donation to avoid 

confusion with the actual of NZ GST of 15%. The idea was to convey to the student that the 

business has to donate some amount whenever they land on this space. Likewise, the spaces 

for Chance and Community Chest were renamed My Life and My Business to connect the 

game’s components with the concept of accounting entity. 

In addition to renaming the spaces for Chance and Community Chest, the card’s 

descriptions were also changed so that they reflect the name of the card, realistic situations, 

and type of accounting problems typically encountered by students taking level 1 NCEA 

accounting. Thus, My Life cards give a description about players’ personal transactions while 

My Business cards provide a description about players’ business transactions. These 

transactions are developed in line with accounting problems of NCEA level 1 accounting, such 

as prepayment or deferrals, income in advance, accrued expenses, accrued income, and owner 

invest (withdraw) money in (from) the business. They are also useful to convey the application 

of accounting entity, accounting period, and historical cost concepts, which most of the 

traditional Monopoly cards (i.e., Chance and Community Chest) do not communicate clearly. 

                                                           
4 Knechel (1989, p.414) discussed how to deal with trading transactions in the context of the Monopoly™ game. 
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An example of a transaction generated from a My Life card is “Pay $300 to buy a video game 

for your brother.” Another one, My Business, is “Pay for repairing your business equipment-

$100 for each piece of equipment.” The entire description of the cards is presented in Appendix 

C. However, how students record the transactions depend greatly on the game dynamic. 

The game dynamic allows students to solve accounting problems in various realistic 

situations. As mentioned above, this is the key feature of cognitive apprenticeship instruction. 

Problem “Pay for repairing your business equipment-$100 for each piece of equipment” is an 

example. The solution is generally straightforward when working with the traditional 

accounting problem, that is, cash is deducted and expenses is increased by the same amount 

($100, assuming that the business only has one piece of equipment). On the other hand, the 

solution for the game’s transactions not only depends on the number of pieces of equipment 

being controlled, but also the method of payment that will be chosen by the players. The players 

may withdraw money from both/either business or personal account or even borrow money 

from the bank to accomplish the payment. Each method certainly leads to different solutions. 

Therefore, the students (i.e., players) need to select the appropriate concepts for the situation 

at hand and apply a procedure in which the concepts are embedded to solve the problem.  

 Three rules of the classic Monopoly™ were modified. First, the classic rules of the 

game state that if the players run out of money, they may sell or mortgage their properties. In 

addition to this rule, the rules of the Modified Monopoly game also allow players to withdraw 

money from both/either business or personal account, borrow the money from the bank, and 

postpone the payment owed to another player.5 These rules are not only effective to vary the 

transactions and avoid immediate bankruptcy6, but also to force the use of accounting entity 

and accounting period in the accounting exercise. For example, when a player lands on a 

business site owned by another player (i.e., the opponent), he or she may postpone the payment 

of the service fee to the opponent. Both accounting entity and accounting period concepts apply 

in this situation. Accounting entity implies that any transactions that change the relationship 

between the business and other entities should be reflected in the financial statements; on the 

other hand, accounting period implies that the expenses and revenues are recognised in the 

period in which they occur rather than in the periods in which the entity receives or pays the 

related cash (Carlon et al., 2015). Hence, the player choosing to postpone the payment should 

increase both liabilities and expenses; by the same token, the opponent should increase both 

                                                           
5 For the details of these rules, see Appendix C. 
6 The term bankrupt is in line with the rules of MONOPOLY™. Knechel (1989) argued that the term insolvent is 

more accurate to indicate cash shortage and more consistent with accounting sense. 
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receivable and revenue by the amount specified on the title deed card in his or her business 

financial statements. 

Second, the players are not allowed to trade business sites between players in the 

Modified Monopoly game. This rule differs from the classic version in which trading sites is 

allowed so that the players can own all the sites of a colour group and build apartments. As an 

alternative, the players are allowed to buy business equipment for any business sites that they 

own although the sites of a specific colour group have not been completed. This rule is 

introduced as trading business sites creates an accounting issue that is not covered in the NCEA 

level 1. Finally, students are required to maintain a transaction log during the play of the game 

(see Albrecht, 1995)7. This log will serve as an input for preparation of the financial statements. 

According to Albrecht (1995), there are three main benefits of this log: First, it simplifies 

evaluating the financial statements and accounting records because the teachers can check the 

journal entries against a description of the real events. It is noteworthy, however, that students 

in the current study were not asked to prepare journal entries. All the effects of transactions 

were analysed through the use of an accounting equation instead. This is because the journal 

entries had not been taught at that level, and the primary objective is to promote conceptual 

understanding rather than a procedural one. Second, it reduces the time needed to play the 

Monopoly game. Lastly, it may help students make more accurate entries, as they have extra 

time to think about them. The complete rules of the Modified Monopoly game is described in 

the game guidelines, which are presented in Appendix C.  

In cognitive apprenticeship, the process of performing a task to be learned needs to be 

clearly observed by the students (Collins, 1990; Collins et al., 1991, 1987). The cognitive 

apprenticeship assumes that people learn from the expert (e.g., teachers), through observation, 

imitation, and modelling. To support these learning processes, Modified Monopoly includes 

worked examples in its modules. The worked examples illustrate the procedural steps required 

to accomplish the tasks generated from the game. Specifically, they are designed to assist 

students adopt a more sophisticated method of applying the accounting concepts. The students, 

however, with help from the teacher need to find the solutions for their own transactions. This 

is because the transactions generated from the game are relatively unique from the examples 

                                                           
7 This transaction log is called an owner’s diary in the Modified Monopoly game. The owner’s diary comprises 

four columns. The first one contains information about the period of financial statements and number of turns that 

have been performed. The second one contains a record of all events and transactions occurring during a player’s 

turn. The third one contains two running cash balance, business and personal. The last one contains a description 

of items that need to be adjusted; it also contains columns to identify the period in which the adjustments will be 

carried out. An example of an owner’s diary is illustrated in Appendix C. 
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and for each player. In fact, the students are encouraged to create a procedure that differs from 

the examples for similar transactions, as the main purpose of the game is to promote conceptual 

understanding. Thus, the worked examples principally function as a guidance and support or 

scaffolding of an expert for students attempting to engage in the game experiences, and a 

medium for reflection on their own and others’ efforts. The worked examples are presented in 

Appendix C.   

2.5 Rationale of educational simulation games 

The challenge for educators is how to provide a learning activity that helps their students 

acquire new abilities and modify existing abilities. As the focus of learning is on the learners, 

a learning method actively engaging them in the learning process is one more likely to achieve 

the desired outcomes (Shuell, 1986). The research shows that the level of interactivity between 

students and other students, the content, and the instructor has a great impact on the 

achievement of learning outcomes (Kapp, Blair, & Mesch, 2014) – the higher the level of this 

interaction, the higher the possibility that the knowledge will be actually acquired and retained. 

Moreover, the challenge for educators is to create a learning environment in which students 

experience meaningful learning. Despite the fact that a traditional approach, such as lecturing 

and practice using a standard practice set, is more efficient for teaching basic facts and concepts 

(Anderson & Lawton, 2009), it is less effective in motivating students to learn and also in 

promoting higher-order thinking skills (Adler & Milne, 1997; Bonner, 1999; Burns, Gentry, & 

Wolfe, 1990) To teach students higher-order learning tasks, such as concept applications in 

realistic problems, and at the same time to actively engage them in the learning environment, 

students need something more than just passively listening to a lecture or doing a standard 

practice set.  

The idea that students learn best when they are actively involved in the learning process 

is known as active learning. Bell and Kahrhoff (2006) define active learning as “a process 

wherein students are actively engaged in building understanding of facts, ideas, and skills 

through the completion of instructor directed tasks and activities. It is any type of activity that 

gets students involved in the learning processes” (p.1). What is learned by the student is 

determined by what he or she does in a learning activity, not what the teacher does (Biggs & 

Tang, 2011; Shuell, 1986; Tyler, 1949). If learners are expected to perform higher-order 

learning tasks, the learning activity should be designed so that such tasks are presented to the 

students. Learners are more likely to be able to solve real-world problems if they have an 

opportunity to practice those skills. A dentist, for example, cannot be expected to perform tooth 
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surgery at the highest standard if he or she has never practiced in a situation which is similar 

to the actual surgery. Likewise, an accountant may not be able provide reliable and useful 

information if he or she has never had an opportunity to solve real accounting issues. Therefore, 

the model of teaching that transmits knowledge and facts from teacher to students is not enough 

to shape new behaviour and skills – learners need a learning environment in which they actively 

engage and apply concepts to real-world situations.  

Simulation games are one of the active learning strategies because students (occasionally 

in collaboration with others) actively solve challenging situated problems. In that sense, they 

have features that are consistent with learning theories like constructivistic learning, 

cooperation learning, experiential learning, and situated learning (Leemkuil, 2006). These 

theories emphasise that learning is an active social process in which meaning is given to 

experiences while solving situated real-world problems. Simulation games can provide 

experiences across multiple situated contexts facilitating students to comprehend difficult 

concepts “without losing the connections between abstract ideas and the real problems they can 

be used to solve” (Shaffer, Squire, Halverson, & Gee, 2005, p.106). Such experiences are useful 

for gaining contextualised knowledge – the ability to know when and where to use it (Bransford 

et al., 2000), which is generally accepted as useful knowledge (Wideman et al., 2007). 

Evidence of the significance of meaningful contextualisation in instructional games is provided 

by Lepper and colleagues, who demonstrated that authentic contextualisations for solving 

gamelike puzzles that is embedded in a simple fantasy narrative substantially improved student 

learning and motivation (Cordova & Lepper, 1996; Parker & Lepper, 1992).  

In addition to their nature of authentic, situated contexts for learning, simulation games, 

like other traditional games, have a number of other features that have been proposed by several 

researchers as essential in promoting high levels of involvement, persistence, and immersion. 

One of the earliest, and most cited, studies is by Thomas Malone (Malone, 1981), who 

identified three characteristics of games that make them intrinsically motivating educational 

tools: challenge, fantasy, and curiosity. Malone and Lepper (1987) expanded the theory by 

including control, cooperation, competition, and recognition. The control and three other 

features in the original model (challenge, fantasy, and curiosity) are associated with individual 

motivations, while other features (cooperation, competition, and recognition) are associated 

with interpersonal motivations. Based on an extensive review of the literature, Garris et al. 

(2002) discussed the gaming characteristics which are necessary for learning and motivation: 

fantasy, rules/goals, sensory stimuli, challenge, mystery, and control. Several studies have 

found that fantasy (Cordova & Lepper, 1996; Parker & Lepper, 1992), contextualisation, 
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personalisation, and choice/control (Cordova & Lepper, 1996) produce better motivation, 

learning, and retention of knowledge. Additionally, Ricci, Salas, and Cannon-Bowers (1996) 

found that goal direction, competition, and novelty (i.e., sensory stimuli) jointly contributed to 

motivational appeal of the game, which in turn led to more positive attitude and retention.  

A recent systematic review of the effect design features of computer and non-computer 

games on learning performance (Jabbar & Felicia, 2015) shows that game-based learning 

assists students in acquiring knowledge and skills by engaging simultaneously their cognitive 

and emotional processes, but there are no certain recipes to what makes the game experiences 

interesting and motivating for students. The authors consequently recommended considering 

all game elements affecting the gaming and learning experience and to match those elements 

to student’s characteristics, such as abilities, interests, and game type preferences to optimize 

the impact of the game on learning. Wilson et al. (2009), however, consulted the literature and 

hypothesised that specific game elements will be significantly related to particular skills or 

knowledge. For example, representation may be more relevant for learning piloting skills, 

whereas adaptation may be more relevant for learning tactical decision making. These findings 

and suggestions demonstrate that increased learning may occur when instructional materials 

are made more intrinsically motivating for students.  

Another key theory that frequently emerges in the literature on simulation games is that 

of ‘flow’, first introduced by Csikszentmihalyi (1990). This theory is commonly used to explain 

a player’s psychological state during the course of playing a game. Several researchers 

summarise it as “the state in which people are so involved in something that nothing else seems 

to matter; the experience is so enjoyable that people will do it even at great cost, for the sheer 

shake of doing it” (p.4). Thus, flow illustrates an optimal condition of performance at a task, a 

feeling of enjoyment and control, where the challenge of the task and individual’s abilities are 

in balance. Additionally, flow stems from activities that have clear goals and feedback, optimal 

challenge, and in which the attention is totally absorbed, sense of duration of time is changed, 

feeling of control is high, and the individual does the activity without expectation of some 

future benefit, but merely because the activity itself is a reward. As stated by Garris et al. (2002) 

in the context of the gaming experience, the theory of flow provides a unique perspective on 

players’ feelings of enjoyment and engagement. The studies have indicated that students 

experienced flow while playing an educational game (Kiili, 2005) and it increased their 

acceptance of the game (Hou & Li, 2014). 

Simulation games’ characteristics of active learning, emotional involvement, and 

application of concepts under authentic contexts (i.e., situated learning) are crucial factors that 



34 
 

make simulation games an ideal tool for imparting higher-order thinking skills. Simulation 

games enhance learning because they simultaneously engage cognitive and emotional aspects 

of the students (Tennyson & Jorczak, 2008). They seem more interactive than other 

instructional methods, and interactivity is a significant factor of effective instruction (Jonassen, 

2002; Kapp et al., 2014; Northrup, 2002; Sitzmann, Kraiger, Stewart, & Wisher, 2006; Webster 

& Hackley, 1997). These potential benefits led to an increasing number of educators and 

instructional designers who are developing and utilising simulation games for use in K-12, 

higher education, military, medical, and business settings to assist the achievement of various 

learning outcomes (Faria, Hutchinson, Wellington, & Gold, 2009; Gredler, 2004; Pasin & 

Giroux, 2011; Wolfe, 1997). 

In the following section, the types of simulation games and those of the game outcomes 

are discussed, and results about the effectiveness of simulation games–based learning are 

summarized. Gaps are then identified and how the current study contributes to filling those 

gaps is discussed. 

2.6 Studies examining the effectiveness of simulation games 

2.6.1 Classifications and definition of simulation games 

There have been many simulation games used to achieve particular learning outcomes. Two 

types of simulation games can be distinguished in the literature: computer-based and non-

computer-based (Lean, Moizer, Towler, & Abbey, 2006; Salas, Wildman, & Piccolo, 2009). 

The former varies depending on the level of simulation technologies, ranging from simple to 

complex computer simulations. In contrast to simple computer simulations usually relying on 

verbal feedback and the use of a standard keyboard and mouse as control devices, the complex 

ones, such as virtual reality, allow participants to receive feedback that directly connects to 

their perceptions; e.g., the use of haptic feedback for the study of biomolecular binding in 

Schönborn, Bivall, and Tibell (2011) and to use more physical and expressive body input for 

interactions with educational simulations (Lindgren, Tscholl, Wang, & Johnson, 2016).  

The latter can be distinguished into role play and educational games, such as field, paper-

based, card, and board games (Lean et al., 2006; Summers, 2004). Role-playing simulations 

require participants to perform a particular role and solve real-life problems in fictional 

situations. For example, in a role-playing game designed by Bots, Wagenaar, and Willemse 

(2010), the students performed one of the following roles: alderman, manager of the finance 

company, or other stakeholder roles. Those playing the role of alderman were responsible for 

leading a meeting and working with other stakeholders to solve Rotterdam’s debtors’ problem. 
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Through this role play, the students learned the differences between the concept of rational 

design and political negotiation by performing one of those concepts and confronting their 

solution with other groups implementing another concept.  

While most role plays do not require any sort of physical equipment, paper-based, card, 

and board game as their names imply do. In the physical-based simulation, the players interact 

with game components representing the real world. For example, Monopoly™ game uses a 

board, cards, and a small scale model of hotel and house to simulate a business property. The 

players take on the role of a business owner trading the properties and collecting rent from 

opponents, with the aim being to force them all into bankruptcy and being the one controlling 

the economy entirely (i.e., Monopolist) at the end of the game. When Monopoly™ is designed 

for accounting education, the players also perform the role of the accountant who is responsible 

for the preparation of financial statements (e.g., Knechel, 1989), and the role of the users who 

made investment decisions based on those statements (e.g., Albrecht, 1995). Other examples 

of a physical-based simulation used in accounting courses are job cost simulation (Lippincott 

& Pergola, 2009) and truck redesign case (Everaert & Swenson, 2014). Both use papers (e.g., 

inventory list, product costing worksheet) and Lego® bricks and plate to simulate 

manufacturing processes and accounting for those processes. 

Simulation games have been defined variously as a combination of simulations and 

games with competition (Heyman, 1982). One of the comprehensive definitions of simulation 

games in a learning context is provided by Szczurek (1982), defining an instructional 

simulation game as  

“an instructional method  based on a simplified model or representation of a physical or 

social reality in which students compete for certain outcomes according to an established 

set of rules or constraints. The competition can be (1) among themselves as individuals 

or groups, or (2) against some specified standard, working as individuals or cooperating 

as a group” (p.27). 

 An instructional simulation game is thus an interactive learning experience developed based 

on some model of a world, real or imagined, that operates in line with a coherent (if not realistic) 

set of rules. In the game, the learners often compete with others to pursue specific goals, and 

the achievement of which may lead to an entertaining, rewarding experience (Van Eck & 

Dempsey, 2002). This definition is used in the context of the present study. 
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2.6.2 Classifications of learning outcomes 

Simulation games used for training and education are developed with specific learning 

outcomes in place. These outcomes can be categorized into Bloom et al.'s (1956) taxonomy of 

learning domains. Bloom and his colleagues identified three domains of learning outcomes: 

cognitive, psychomotor, and affective. Cognitive outcomes refer to intellectual abilities and 

skills to organise and reorganise materials and problems to achieve a particular purpose 

(Anderson et al., 2014). Based on the revised version of Bloom’s taxonomy (Anderson et al., 

2001, 2014), these abilities range from the lower-order cognitive processes of memorising, 

understanding, and applying to the higher-order processes of analysing, evaluating, and 

creating.  

The psychomotor or skill-based outcomes involves physical activity, coordination, and 

use of the motor-skills domains (Simpson, 1972). These skills vary from simple movement 

(e.g., moving to the correct location to catch the ball after observing where the ball thrown will 

land) to complex ones (e.g., creating new movements that might not be predicted by opposing 

players when dribbling a ball in a soccer game). Starting at the most simple level, they are 

perception, set, guided response, mechanism, complex overt response, adaptation, and 

originating. These skills are typically measured in terms of speed, accuracy, distance, and 

techniques in performing tasks.  

The affective domain describes learning outcomes that emphasise a feeling, an emotion, 

or a degree of acceptance or rejection (Krathwohl et al., 1964). Similar to the cognitive and 

psychomotor domain, affective is also organised in a hierarchy. Starting at the most basic level, 

they are receiving, responding, valuing, organising, and internalising values. For example, one 

at the bottom of the hierarchy might just aware of the existence of the idea of green accounting, 

but one at the top of the hierarchy has internalised the idea and acts consistently in accordance 

with the idea (e.g., regularly preparing financial reporting that follow the standards of green 

accounting, or actively writing papers related to green accounting topics). 

2.6.3 Search method 

To gain a better understanding of the effect of simulation games on learning and to situate the 

present study within the literature, a comprehensive review was conducted. The sources 

reviewed in this section come from three major sources: (1) 12 review studies focusing on the 

educational benefits of game and/or simulation games published from 1962 to 2014 (Boyle et 

al., 2016; Boyle, Connolly, Hainey, & Boyle, 2012; Egenfeldt-Nielsen, 2006; Hays, 2005; Ke, 

2009; Keys, 1977; Lee, 1999; Perrotta, Featherstone, Aston, & Houghton, 2013; Randel, 
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Morris, Wetzel, & Whitehill, 1992; Sitzmann, 2011; Vogel et al., 2006; Wolfe, 1997). The 

search located 653 articles, but only 353 of them were unique; (2) articles published in six 

journals focusing on games, simulation games, and teaching innovations and seven accounting 

journals focusing on educational issues. The former comprises Academy of Management 

Learning and Education, British Journal of Educational Technology, British Journal of 

Educational Psychology, Computer and Education, Journal of Computer Assisted Learning, 

and Simulation and Gaming. The latter comprises Journal of Accounting Education, 

Accounting Education: An International Journal, Advances in Accounting Education: 

Teaching and Curriculum Innovations, Global Perspectives on Accounting Education, Issues 

in Accounting Education, The Accounting Educators’ Journal, and The British Accounting 

Review. The period of publication covers from the earliest to August 2016. The inclusion of 

accounting journals is necessary not only because they are relevant to the topic under the 

current investigation, but also because no single accounting study was found in the review 

studies cited in point 1; (3) peer-reviewed journal articles from digital databases, including 

Google Scholar and Educational Resources Information Centre (ERIC). The use of the 

databases was necessary to locate other studies that were not covered in points 1 and 2. The 

search terms used were “games” OR “simulation games” OR “business games” OR they were 

combined with other terms such as “control group”, “accounting education.” This search was 

conducted from June to August 2016. 

This search resulted in 72 studies that meet the following criteria. First, the games used 

contained the main characteristics of simulation games (Section 2.6.1). Instructional games 

such as card games (e.g., Rowe, 2001), quiz games (e.g., “Who want to be Millionaire” by 

Cook & Hazelwood, 2002; McEacharn, 2005), educational game without simulation features 

(e.g., Chan, Song, Rivera, & Trongmateerut, 2016), and board games (e.g., “Bingo” by 

Haywood, McMullen, and Wygal (2004) and Rhodes & Smith, (2004); “Connect Four” by 

Haywood & Wygal (2009) were excluded, as they are not in line with the definition of 

simulation games used in this study. Likewise, instructional simulation without game features 

such as audit risk simulations (e.g., Green & Calderon, 2005), Monte Carlo simulation (e.g., 

Henry, Crawford, & Lipsig, 2002), and ‘pure’ virtual reality (e.g., Chen & Tsai, 2012; Hornik 

& Thornburg, 2010; Ketelhut, Nelson, Clarke, & Dede, 2010) were also excluded. Second, the 

main purpose of the study was to empirically investigate the impact of simulation games on 

learning. Studies examining the relationship between game design and learning were therefore 

excluded from this review (e.g., Leemkuil & De Jong, 2012; Miller, Lehman, & Koedinger, 

1999; Moreno & Mayer, 2002). Third, learning outcomes, particularly the cognitive one, were 
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objectively assessed. Four, research participants were not learners with disabilities. Lastly, a 

controlled group research design was employed. All these criteria are vital, as the focus of the 

literature review was to make solid causal inferences regarding the effects of the simulation 

games on learning. However, the third and fifth criteria were not applied when selecting 13 

studies in the accounting domain, as the majority of studies used a self-reported questionnaire 

to assess cognitive learning and a non-control group research design. Those studies are 

included as they are useful to relate the present study to literature on simulation games in the 

accounting domain.  

This review is organised according to the Bloom’s domain of learning – psychomotor, 

affective, and cognitive. Several researchers have used similar outcomes in classifying 

empirical evidences about the impact of games on learning (e.g., Boyle et al., 2016; Connolly, 

Boyle, MacArthur, Hainey, & Boyle, 2012; Pasin & Giroux, 2011; Ranchhod, Gurǎu, Loukis, 

& Trivedi, 2014). Additionally, the current review organised the cognitive outcomes based on 

the revised Bloom’s taxonomy (Anderson et al., 2014). The test objectives, test items, and 

descriptions of learning activities served as a primary basis in classifying the empirical findings. 

An expert opinion from relevant subjects was asked if required in determining the appropriate 

classification. This classification is useful to evaluate the impact of games on higher-order 

thinking as well as the lower-order one. In addition to the learning hierarchy, the category 

retention was also included to assess the long-term effect of the games on learning. Studies 

administering tests sometime after learning to determine what has been retained (Semb & Ellis, 

1994) will be classified in this category. 

2.6.4 Psychomotor outcomes 

Studies examining the effectiveness of simulation games for promoting psychomotor outcomes 

are scant. This study located two studies examining this issue and they reported the games can 

be used to teach psychomotor skills, but they were only as effective as other teaching methods. 

Gopher, Weil, and Bareket (1994) evaluated if a simulation game called Space Fortress could 

be used to improve trainees’ flight-relevant skills. Fifty-eight trainees at the Air Force flight 

school in Israel were matched in their ability and flight scores. These scores were used as a 

criterion to assign the trainees to three groups: two game groups and one no-game group (no 

instruction condition). The game groups included two variations of training approaches: full 

and emphasis-only. The game with full training included instruction and feedback before, 

during, and after trainees played the games. The game with emphasis-only training required 

that the trainees played the whole game without any instruction and feedback from the 
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instructor. They found that the two game groups outperformed the no-game group. However, 

whether the games were superior to the non-game approach could not be ascertained, as the 

no-game group received no instruction. In addition, the game group with full training obtained 

higher scores on the game than did the game group with emphasis-only training.  

Whitehill and McDonald (1993) reported that motivational and learning effects of a 

simulation game were not superior to drill-based learning. The game condition required players 

to model the role of an electrician fixing the circuits. They find and solve the problems by 

moving a cursor around a Navy ship’s floor plan. On the other hand, the drill situation merely 

presented the same circuit problem one at a time. Both game and drill condition received a 

payoff which was either fixed or variable for solving the problem. Although the game with a 

variable payoff resulted in student persistence, the students either in the game or drill conditions 

did not differ in learning persistence and ability to solve circuit problems (accuracy). 

In sum, this evidence suggests that simulation games can be used to teach psychomotor 

skills, but they are no more effective than other teaching methods. 

2.6.5 Affective outcomes 

Studies examining the effect of simulation games on affective learning outcomes are frequently 

found in the literature, with 44% (32 out of 72) studies reporting these outcomes. Table 2.3 

presents the result of studies comparing the effectiveness of simulation games with other 

teaching methods for promoting affective outcomes, and it specifies three types of affective 

outcomes that the studies investigated. Overall, students’ interest, engagement, and motivation 

are the areas studied extensively. The Table 2.3 shows that studies more frequently reported 

positive results in favour of the simulation games, most remarkably in the area of attitudinal 

changes and motivation. 

A few studies examined simulation games for increasing self-efficacy, and the results of 

these studies tend to be positive in favour of the game. Two studies found that simulation games 

are more effective than other methods, while one study found no difference. Tompson and Dass 

(2000) found that The Business Strategy Game led to improvement in self-efficacy in strategic 

management compared with a control group which used case studies. Brown et al. (1997) 

showed that young diabetic patients playing an adventure video game called Packy & Marlon 

demonstrated a higher level of self-efficacy, communication with parents about diabetes, and 

diabetes self-care behaviour relative to the no-game group. In contrast, Bartholomew et al. 

(2000) found no difference in self-efficacy between young asthma patients playing a computer 

game and those in the control group, although they did find that the game was associated with  
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Table 2.3: Results of the studies comparing the effect of simulation games with other methods of instruction on affective outcomes 

Type of affective 

outcomes 

More effective approach 

Simulation Games Control Group* No difference 

Self-efficacy 

 

(Total: 3 studies) 

Brown et al. (1997); Tompson & Dass 

(2000).  

(Subtotal: 2 studies, 67%) 

 Bartholomew et al. (2000)  

(Subtotal: 1 study, 33%) 

Attitudinal change 

 

(Total: 8 studies) 

Curry & Brooks (1971); Barak, Engle, 

Katzir, & Fisher (1987); Paperny & 

Starn (1989); Renaud & Suissa (1989); 

Arias-Aranda & Bustinza-Sánchez 

(2009); Bachen et al. (2012); Ruggiero 

(2015)  

(Subtotal: 7 studies, 88%) 

 Schmitz, Schuffelen, Kreijns, Klemke, 

& Specht (2015)  

(Subtotal: 1 study, 12%) 

Enhance students’ 

interest, engagement, 

and motivation  

 

(Total: 24 studies) 

Raia (1966); Curry & Brooks (1971); 

Keach & Pierfy (1972); Knechel & 

Rand (1994); Gamlath (2007); Mhurchu 

et al. (2008); Annetta, Minogue, 

Holmes, & Cheng (2009); Wrzesien & 

Raya (2010); Bai et al. (2012); Barab et 

al. (2012); Yang (2012); Hwang, Sung, 

Hung, Yang, & Huang, (2013); Cheng, 

Su, Huang, & Chen (2014); Hwang, 

Chiu, & Chen (2015); Manero et al. 

(2015); Sung, Hwang, & Yen, (2015)  

(Subtotal: 16 studies, 67%) 

Manero et al. (2015)  

(Subtotal: 1 study, 4%) 

Raia (1966); DeCoster & Prater 

(1973); Wiebe & Martin (1994); 

Whitehill & McDonald (1993); 

Maloney et al. (2008); Kebritchi et al. 

(2010); Brom et al. (2011)  

(Subtotal: 7 studies, 29%) 

Some studies report multiple affective outcomes, so they appear more than once in this table (Curry & Brooks ,1971; Manero et al., 2015; Raia, 1966). The 

number of unique papers reported in this table is 32. 



41 
 

fewer hospitalisations, better symptom scores, improved functional status, higher knowledge 

of asthma management, and better child self-management behaviour. 

All studies but one investigating simulation games’ effectiveness for fostering attitudinal 

changes reported that the game approach is superior to the non-games approach. The simulation 

games are believed to have great potential for developing empathy and might lead to changed 

perspectives and orientations because they allow learners to experience the worlds of others 

(Bredemeier & Greenblat, 1981; Simkins & Steinkuehler, 2008). For instance, Bachen, 

Hernández-Ramos, and Raphael (2012) used a simulation game, REAL LIFE, to help high 

school students achieve global empathy and interest in learning about other cultures. REAL 

LIFE allowed the students to vicariously experience the life of individuals around the world, 

such as their education, employment, and marriage. They found that students playing REAL 

LIFE demonstrated more global empathy and interest in other cultures than those learning the 

same contents through internet research. Another example can be found in Ruggiero (2015), 

which demonstrated that playing a persuasive social game, Spent, in which the players took a 

role of a single parent having no job and just lost their home, resulted in a sustainable higher 

score on affective learning and the attitude toward the homeless than the control condition. 

Furthermore, Barak et al. (1987) found that a role-playing game was more effective in 

improving empathic understanding than the traditional lecture method. These findings confirm 

the general belief that simulation games have great potential in the area of affective learning 

(Bredemeier & Greenblat, 1981). 

The general purpose of implementing simulation game–based learning is to leverage the 

entertaining nature of the games in order to pursue educational outcomes (Bellotti, Kapralos, 

Lee, Moreno-Ger, & Berta, 2013). A simulation game is thus designed both to be as attractive 

and enjoyable as commercial games and to achieve certain educational outcomes. Accordingly, 

concerning simulation games’ effectiveness, the primary learning outcomes (i.e., cognitive, 

psychomotor, and affective) are not the only relevant factors that should be considered; the 

secondary ones (i.e., learner engagement and motivation) should also be considered.  

Twenty-four studies examining the effect of simulation games on learner engagement 

and motivation were found in the literature. It has been argued that simulation games more 

positively influence student’s engagement and motivation than traditional teaching methods 

due to their attractiveness and enjoyable nature (Wrzesien & Raya, 2010). As shown in Table 

2.3, a majority of studies confirmed this conviction. Of the 24 studies, one study favoured non-

simulation games approach, seven studies showed no differences between the simulation 

games and non-simulation games approach, and 16 studies favoured simulation games. The 
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results of these studies may differ due to several reasons, most markedly due to slightly 

dissimilar questions on affective variables and dissimilar type of control.  

This review indicated that the simulation games were not always superior for enhancing 

learners’ achievement and motivation, particularly when the comparison group used non-

traditional teaching approaches. For instance, Whitehill and McDonald (1993) compared a 

simulation game with a drill-based learning method. Students in drill conditions received points 

which were either fixed or varied according to the selected difficulty level for solving the 

problem. These conditions, particularly the drill with variable payoff, are basically a game. 

This might explain why the study found no differences between the learning performance and 

persistence of the control and the game group. Similarly, Wiebe and Martin (1994) included 

the game Concentration as a part of the learning activities of the control group. They concluded 

that computer-based games and non-computer classroom games and activities were equally 

effective for enhancing students’ attitude and achievement in learning geography facts. Further, 

Manero, Torrente, Serrano, Martínez-Ortiz, and Fernández-Manjón (2015) examined a 

simulation game’s effectiveness in the arts learning domain. They found that the game was 

more effective in enhancing students’ interest in theatre than traditional lecture class, but 

slightly less effective than the class with a professional actor. 

On the other hand, studies consistently reported that simulation games were superior for 

promoting affective outcomes when they were compared with traditional teaching approaches. 

These approaches corresponded to the standard lecture presentation, reading, and solving 

standard problems. For example, the students in the control condition studied the 

Mediterranean Sea through an interactive lecture presentation. During the class, they listened 

to the teacher, asked some questions, and shared their opinion about the subject (Wrzesien & 

Raya, 2010). Likewise, in a study conducted by Knechel and Rand (1994), the students in the 

control group were required to complete accounting exercises obtained from a standard practice 

set. These two studies reported that students playing the simulation games demonstrated a 

higher level of engagement, enjoyment, and intention to participate (Wrzesien & Raya, 2010), 

and a higher level of interest to complete the accounting exercises (Knechel & Rand, 1994) 

than those receiving instruction through the traditional methods.  

In summary, among three types of affective learning outcomes, attitudinal change and 

students’ interest, engagement, and motivation were the areas frequently investigated. The 

results of the studies generally supported that the simulation games are a more effective 

approach for fostering attitudinal change and motivation than non-simulation games; in 
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particular, they were superior to the traditional instructions, such as lecture presentation, 

reading, and completing exercises from standard practice sets. 

2.6.6 Cognitive outcomes 

Cognitive is the most popular learning outcome investigated in simulation games–based 

learning literature in addition to the affective one, with 63% (45 out of 72) of studies reporting 

this outcome. The results of these studies are organised into cognitive processes of the revised 

Bloom’s taxonomy ranging from lower to higher-order (see Table 2.4)8. The lower-order 

cognitive processes consist of remember, understand, and apply-executing, while the higher-

order one consist of apply-implementing, analysis, evaluate, and create.9 Additionally, some 

studies (e.g., Brom et al., 2011; Curry & Brooks, 1971; Keach & Pierfy, 1972) have included 

a provision for a delayed post-test. This test aims to examine whether the use of simulation 

games lead to better knowledge retention. Because students’ ability to remember what they 

were taught from educational instructions (e.g., simulation games) is a significant issue in 

education (Semb & Ellis, 1994) and a primary focus of this study, the findings from those 

studies are also discussed.  

The cognitive process apply is divided into executing and implementing. Apply is 

commonly considered as a lower-order thinking skill. This is probably because apply (i.e., 

procedural knowledge) was only thought of as the ability to recite a rule or set of procedures 

called “information learning”, and the ability to apply a rule or procedure to a routine single-

variable situation known as “application” (King, Goodson, & Rohani, 1998). These lower-

order capabilities are categorised as apply-executing by Anderson et al. (2014) in the revised 

Bloom’s taxonomy. A problem requiring a student to calculate the cost of depreciation by using 

the straight line method is the example. However, apply might also involve higher-order 

thinking such as analysis and create. This particularly occurs when a student performs a task 

in an unfamiliar situation. In this situation, the student must possess an ability to determine the 

type of problem encountered and select the appropriate procedure to solve the problem. The 

procedure is similar to “flow chart” and typically no single answer is expected as opposed to  

                                                           
8 Some studies report on both affective and cognitive impacts of the simulation games. Accordingly, the results 

of the studies appear in both Table 2.3 and Table 2.4.  
9 The studies that do not give information regarding the types of cognitive process the instrument is trying to 

assess are grouped under undetermined category. These studies specified the type of test instead, such as problem 

solving (Yang, 2012), achievement test (e.g. Kebritchi, Hirumi, & Bai, (2010), and knowledge test (e.g., Whiteley 

& Faria (1989). However, whether these tests required students to perform specific cognitive processes, such as 

recall, explain, or apply the learned knowledge, is not discussed. It is thus difficult to determine if the studies 

actually assessed either the lower or higher-order level thinking or both.  
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Table 2.4: Results of the studies comparing the effect of simulation games with other methods of instruction on cognitive outcomes of the 

revised Bloom’s taxonomy 

Cognitive process 
More effective approach 

Simulation Games Control Group* No difference 

Remember 

(Total: 13 studies)  

 

 

Paperny & Starn (1989); Bartholomew 

et al. (2000); Sung et al., (2015); 

Virvou, Katsionis, & Manos (2005)  

(Subtotal: 4 studies, 30%) 

Adams, Mayer, MacNamara, 

Koenig, & Wainess (2012)  

(Subtotal: 1 study, 8%) 

Curry & Brooks (1971); Lucas et al. 

(1975); Wolfe & Guth (1975); Wiebe & 

Martin (1994); Brown et al. (1997); 

Wrzesien & Raya (2010); Brom et al. 

(2011); Schmitz et al. (2015)  

(Subtotal: 8 studies, 62%) 

Understand 

(Total: 18 studies) 

Wolfe & Guth (1975); White (1984); 

Gremmen & Potters (1997); Squire, 

Barnett, Grant, & Higginbotham 

(2004); Barab et al. (2009); Anderson 

& Barnett (2013); Capelo et al. (2015)  

(Subtotal: 7 studies, 39%) 

Adams et al. (2012) 

(Subtotal: 1 study, 6%)  

 

Robinson, Anderson, Hermann, & 

Snyder (1966); Wing (1966); Fraas 

(1980); Szafran & Mandolini (1980); 

Whiteley & Faria (1989); Annetta et al. 

(2009); Yang (2012); Cheng et al. 

(2014); Sadler, Romine, Menon, Ferdig, 

& Annetta (2015); Sun, Ye, & Wang 

(2015)  

(Subtotal: 10 studies, 55%) 

Apply-executing 

(Total: 4 studies) 

Raia (1966); Whiteley & Faria (1989); 

Homer et al. (2000)  

(Subtotal: 3 studies, 75%) 

  Keach & Pierfy (1972)  

(Subtotal: 1 study, 25%)  

Apply-

implementing 

(Total: 4 studies) 

Cheng et al. (2014); Soflano, 

Connolly, & Hainey (2015); Chuang 

& Chen (2009)  

(Subtotal: 3 studies, 75%) 

 Van Eck & Dempsey (2002)  

(Subtotal: 1 study, 25%) 

Analysis Hwang et al., (2013)    

L
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(Total: 1 study) (Subtotal: 1 study, 100%) 

Evaluate  

(Total: 1 study) 

Barab et al. (2012)  

(Subtotal: 1 study, 100%) 

  

Create  

(Total: 1 study) 

 Adams et al. (2012)  

(Subtotal: 1 study, 100%) 

 

Undetermined 

(Total: 9 studies) 

McKenney (1962); Kebritchi et al. 

(2010); Hainey et al. (2011); Bai et al. 

(2012); Dzeng, Lin, & Wang (2014)  

(Subtotal: 5 studies, 55%) 

Gamlath (2007); Manero et al. 

(2015)  

(Subtotal: 2 studies, 22%) 

Curry & Brooks (1971); DeCoster & 

Prater (1973)  

(Subtotal: 2 studies, 22%) 

Retention  

(Total: 11 studies) 

 

Curry & Brooks (1971); Keach & 

Pierfy (1972); Lucas et al. (1975); 

Brom et al. (2011); Baker (1968, in 

Pierfy, 1977), Johnson & Euler (1972, 

in Pierfy, 1977); Postma (1973, in 

Pierfy 197); Riegel (1969, in Pierfy 

1977) 

(Subtotal: 8 studies, 73%)  

 Wing (1966); Fraas (1980); Johnson & 

Euler (1972, in Pierfy, 1977) 

(Subtotal: 3 studies,27%) 

Some studies report multiple cognitive outcomes, so they appear more than once in this table (Adams et. al., 2012; Brom et al., 2011; Curry & Brooks 

1971; Cheng et al., 2014; Fraas, 1980; Keach & Pierfy, 1972; Lucas et al., 1975; Wing, 1966; Whiteley & Faria, 1989; Wolfe & Guth, 1975). The number 

of unique papers reported in this table is 45.
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the procedure of apply-executing where the sequence and the end results are fixed (Anderson 

et al., 2014). For instance, in solving transaction problems, the student is expected to recognise 

the type of transaction (e.g., does the transaction need to be recorded in the business financial 

statements? If yes, then the student needs to determine when it should be recorded, what 

business accounts would be affected, and what cost should be assigned to those accounts) and 

apply the appropriate procedures (e.g., these recording processes might involve the concepts 

of accrual and historical costs). These higher-order capabilities are categorised as apply-

implementing. 

Table 2.4 shows that the majority of studies focus on the lower-order (i.e., remember, 

understand, and apply-executing) and a few focus on the higher-order cognitive processes (i.e., 

apply-implementing, analysis, evaluate, and create). Of the 35 studies focusing on the lower-

order cognitive outcomes, 14 (40%) favoured simulation games, two (6%) favoured non-

simulation games, and 19 (54%) reported no difference between the simulation games and non-

simulation games approach, suggesting the mixed results.  

On the other hand, of the seven studies focusing on the higher level, five (72%) studies 

favoured simulation games. One (14%) study favoured non-simulation games, and one (14%) 

study reported no difference between the simulation games and non-simulation games 

approach, suggesting the simulation games are an effective approach for fostering higher-order 

thinking skills; they are particularly superior in the cognitive process apply-implementing. In 

fact, the simulation games are also superior in the cognitive process apply-executing. This 

review confirms the contention of proponents of simulation games–based learning that the 

games are superior to non-simulation game approaches for imparting complex applied skills 

(Anderson & Lawton, 2002; Salas et al., 2009). 

2.6.6.1 Lower-order cognitive processes 

For the lower-order cognitive processes, remembering, had eight studies that showed no 

difference between simulation games and the non-game group. The majority of these studies 

are from diverse disciplines (e.g., business, physics, and science) and applied more traditional 

approaches to the control group. A recent study performed by Brom et al. (2011) is an example. 

In this study, 100 students from three high schools were divided randomly into the game and 

traditional group. Both groups learned a topic of animal learning through traditional lecture 

(e.g., power point presentation), videos, and debriefing. In addition to these activities, those 

assigned in the game group played Orbis Pictus Bestialis designed to teach how to train animals, 

while those assigned in the traditional group received extra lecture using media-rich text, 
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including one video. On the other hand, three out of four studies reporting in favour of 

simulation games are in the health area, and two of them compared the simulation games with 

the no-instruction condition. It appears that students playing simulation games will recall 

learned information as well as if they learned the information through more traditional 

approaches. 

For understanding, again a larger number of studies reported no difference. Among 18 

studies in this category, seven (39%) reported in favour of the simulation game group, one (6%) 

in favour of the non-game group, and 10 (55%) reported no difference. These studies varied in 

terms of disciplines, demographics of the subjects, and type of instructional methods applied 

to the control group, such as case studies and traditional lecture. Furthermore, the majority (six; 

86%) of the studies reporting in favour of the simulation games used a small sample size (i.e., 

from 30 to 100 participants), while six (60%) and one (10%) reporting no difference used a 

medium (i.e., from 120 to190 participants) and very large sample size (i.e., 1,888 participants) 

respectively. For instance, Gremmen and Potters (1997) found that the group receiving a 

traditional lecture scored lower than those playing the SIER simulation game on the test 

measuring the concepts of international economic relations. This finding, however, is based on 

the sample of 38 undergraduate students completing both a pre-and post-test. In contrast, Sadler 

et al. (2015) involved 1,888 high school students from the classrooms of 36 different teachers. 

Their study compared a game-based curriculum, named Mission Biotech, with the narrative 

case-based curriculum, named Viral Quest. They found that the two curriculums were effective 

in improving students’ understanding of biology concepts, but neither were superior.  

For apply-executing, three (75%) studies showed that the simulation games are more 

effective than non-simulation games approach, while one (25%) study reported no differences 

between the two approaches. These studies varied in terms of the instructional methods applied 

to the control groups. They were case analysis (Raia, 1966), regular class (Whiteley & Faria, 

1989), programmed text (Keach & Pierfy, 1972), and traditional written material combined 

with playing non-educational game (Homer et al., 2000). In all but programmed text, the 

simulation games were superior. Furthermore, the studies reporting in favour of the simulation 

games had been conducted in diverse disciplines (i.e., business management, marketing, and 

health education), ages (three to 12 years old), and educational level (undergraduate and 

graduate).  
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2.6.6.2 Higher-order cognitive processes 

In regards to higher-order cognitive processes, apply-implementing, had three (75%) studies 

showing that the simulation games are more beneficial than other instructional methods, and 

one (25%) study showing no difference. Again, these studies employed a variety of educational 

instructions for the control group. Cheng et al. (2014) and Chuang and Chen (2009) applied a 

computer-based method to the control group: web-based and computer-assisted instruction 

respectively. On the other hand, Soflano et al. (2015) and Van Eck and Dempsey (2002) applied 

a paper-based method: reading textbook and practicing word problems respectively. It is worth 

noting that the type of simulation games employed in those studies were computer based. In 

all but the word problems, the researchers found that the simulation games were superior. 

Additionally, the studies reporting in favour of the simulation games were conducted in diverse 

disciplines (i.e., biology, computer, and fire prevention), educational stages (3rd, 7th, 9th 

graders; undergraduate; and postgraduate), and involved a medium number of participants 

(between 115 and 132). These findings are in line with Anderson and Lawton (2002) and Salas 

et al. (2009) who contend that simulation games are effective at enhancing complex applied 

skills.  

The other higher levels of Bloom’s taxonomy – analyse, evaluate, and create – had one 

study each. Adams et. al. (2012) reported in favour of the control groups for the cognitive 

process of create, while Hwang et. al. (2013) and Barab, Pettyjohn, Gresalfi, Volk, and 

Solomou, (2012) reported in favour of the experimental group for the cognitive processes of 

analysis and evaluate respectively. Both Hwang et al. (2013) and Barab et al. (2012) involved 

a small number of students (i.e., between 51 and 60) studying science. By contrast, Adams et 

al. (2012) involved a moderate number of students (i.e., 213) studying biology. In addition, in 

all the studies reviewed here, the researcher employed traditional instructions to the control 

group, such as a slides show presentation (Adams et al., 2012; Hwang et al., 2013) and reading 

an electronic textbook (Barab et al., 2012). This evidence, while preliminary, suggests that the 

simulation games are more beneficial in fostering higher-order thinking (i.e., analysis and 

evaluate) than the traditional instructions.  

The primary cognitive outcomes pursued by accounting and business instructors 

adopting simulation games are to assist students to understand the interrelationships among the 

various business functions (production, finance, marketing, etc.) and to apply the business 

concepts to “real-life” situations (Anderson & Lawton, 2002; Chang, 2003; Faria et al., 2009; 

Faria & Wellington, 2004; McKenna, 1991). These objectives are beyond simple recall and 

comprehension and are often referred to as higher-order thinking skills. However, most of 
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studies conducted to investigate the effect of simulation games on cognitive learning in the 

accounting10 and business disciplines relied heavily on students’ perceptions rather than some 

objective measures (Anderson & Lawton, 2009; Gosen & Washbush, 2004; Wolfe, 1997). It is 

probably because developing objective measures to assess higher-order thinking accurately and 

reliably is a challenging and time-consuming task (Clark, Tanner-Smith, & Killingsworth, 

2016; Gosen & Washbush, 2004). Consequently, the studies that employ objective measures 

for assessing higher-order cognitive processes are scarce. This scarcity may not be unique in 

the area of accounting and business, as seven studies that assess higher-order thinking in the 

present review (see also reviews by, for example, Boyle et al., 2016; Clark et al., 2016; 

Connolly et al., 2012; Silvia, 2012) were not dominated by a particular discipline (science, 

mathematics, biology, and computer).  

To date, however, Lovelace, Eggers, and Dyck (2016) and Pasin and Giroux (2011) have 

attempted to measure objectively the effect of simulation games on higher-order thinking (i.e., 

critical thinking and decision-making skills) in business education. In contrast to the studies 

presented in Table 2.4, both Lovelace et al. (2016) and Pasin and Giroux (2011) did not use 

control group and assessment items that fit the cognitive processes of Bloom’s taxonomy. The 

results of these studies, however, are consistent with the claim that simulation games are 

effective for promoting higher-order thinking skills. Pasin and Giroux (2011) studied the effect 

of incorporating a simulation game in operation management class on students’ decision-

making skills. Two types of decision-making skills, simple and complex, were assessed by the 

number of mistakes made by the students during the game. They found that the number of 

mistakes are stable for simple tasks, but decrease significantly for complex tasks. Specifically, 

the students who did not acquire the skills through traditional teaching made fewer mistakes in 

complex situations. They concluded that developing decision-making abilities to manage 

complex and dynamic situations in the operation management area are more effective through 

simulation games than traditional teaching. Recently, Lovelace et al. (2016) examined the 

effect of three different management simulations on students’ critical thinking skills. The 

critical thinking skills of 178 business students from two different universities were assessed 

through written case analyses before and after playing the simulations. They found a significant 

improvement of students’ critical thinking scores after participating in the simulations.  

In conclusion, the majority of studies investigating the effectiveness of the simulation 

games assessed learning outcomes at lower-order thinking. At this category, more studies 

                                                           
10 Studies on simulation games in accounting education are summarized in Appendix A.    
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shows simulation games as effective as other teaching methods, most notably at the cognitive 

processes of remember and understanding. These findings are consistent with the literature 

suggesting that the development of lower-order thinking (i.e., teaching factual knowledge, 

basic understanding, or specific applications) is more efficient through traditional methods than 

simulation games (Anderson & Lawton, 2009). Despite the fact that the use of the simulation 

games has not been investigated extensively and a variety of teaching methods were applied in 

the control groups, the results indicated that the simulation games are more beneficial at the 

higher level of the revised Bloom’s taxonomy. These findings confirm what has been argued 

by authors that simulation games are superior to more traditional methods for conveying 

complex cognitive skills (Bonner, 1999; Fowler, 2006; Thurman, 1993), such as strategic 

decision making (Salas et al., 2009), critical thinking (Thorpe, 1971), self-regulated learning 

(Rieber, 1996), and higher level of Bloom’s taxonomy (Albrecht, 1995; Anderson & Lawton, 

2002, 2009; Salas et al., 2009; Zigmont, Kappus, & Sudikoff, 2011). All these studies, however, 

were carried out in non-accounting learning domain11, and much of the data collected did not 

assess whether the simulation games’ impact on learning could be sustained for a longer period 

of time. 

2.6.6.3 Retention 

Long-term retention of knowledge taught in school is a significant issue in education (Anderson 

et al., 2014; Semb & Ellis, 1994). The students are expected not only to remember the learned 

information immediately after the lesson, but also to connect it to future situations, such as 

performing jobs or tasks in the real world or taking an advanced course or education. In fact, 

the literature on education suggests that any intervention aiming to improve learning has little 

value if its effect disappears in a short period of time (All et al., 2016). In examining the 

effectiveness of simulation games, information about retention is thus more valuable than 

information about the immediate effect (Brom et al., 2011). 

The present review located 11 studies including the provision of delayed post-test. All 

but a study conducted by Brom et al. (2011) were conducted over three decades ago and 

generally focused on lower-order thinking (Curry & Brooks, 1971; Fraas, 1980; Lucas et al., 

1975; Wing, 1966). The overall evidence suggests that the students participating in simulation 

                                                           
11 In the accounting education literature, a study conducted by Fowler (2006) also assessed higher-order thinking 

(see Appendix A). However, he did not examine the effectiveness of a simulation game exclusively, but combined 

it with the case studies. These two instructional methods were compared with the traditional lecture format. As 

the effect of case studies might also affect the students’ learning outcomes, his findings are not included in the 

Table 2.4.    
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games retain the knowledge longer than if they learned the knowledge through more traditional 

instructions (three studies showed no significant difference and eight studies favoured 

simulation games), despite the fact that they did not demonstrate higher knowledge gain 

immediately after the lesson. A study carried out by Lucas et al. (1975) is an example. They 

found that both the students playing the simulation games and the students participating in the 

traditional lecture-discussion techniques performed equally well on the immediate post-test. 

The simulation games group, however, outperformed the lecture-discussion group on the post-

test administered 10 weeks after the lesson. They believed that the active process of learning 

motivated the game groups to continue learning after the intervention, resulting in better 

retention.  

Because the amount of retention also depends on the amount of time the learning has to 

be retained (Thalheimer, 2010), when a delayed post-test is administered must be taken into 

consideration. The studies, however, varied in terms of the delayed-interval post-test period. 

Four studies administered the test below one month after the post-test, and the other two studies 

between seven and 10 weeks. Despite no definite rules about when the delayed post-test should 

be administered, experts in educational research suggest that two weeks for short interventions 

and three to six months and up to one year for longer interventions are a minimum period to 

administer the delayed post-test (All et al., 2016). It seems that most of studies reviewed did 

not meet this criterion, with the exception of studies carried out by Keach and Pierfy (1972) 

and Brom et al. (2011). For example, Fraas (1980) administered a seven-week-delayed post-

test after a one semester intervention. Similarly, Lucas et al. (1975) administered a 10-week-

delayed post-test after a five-week intervention. These suggest that further study is needed to 

determine the long-term effect of simulation games on learning. 

Furthermore, one of the criteria to generalise the research findings is the sample size. The 

studies reporting no differences were conducted in the area of economics and a small number 

of participants (i.e., below 120). In contrast, the studies reporting in favour of the simulation 

games were conducted in various disciplines (e.g., history, biology, social studies, and life 

career planning); these, however, were conducted with a medium number of participants, i.e., 

between 100 (Brom et al., 2011) and 294 (Lucas et al., 1975) and involved high school students. 

Apparently, students who learned from simulation games had better retention. This evidence 

is consistent with the review conducted by Semb & Ellis (1994), who found that active learning 

approaches result in better long-term retention.  

The evidence that students participating in simulation games will retain knowledge at a 

higher-order level than those using other instructional methods is limited. In all of those studies 
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including provision for a delayed post-test, the researchers measured students’ retention at the 

lower level of the revised Bloom’s taxonomy (i.e., remember, understanding, and apply-

executing). For instance, Brom et al. (2011) integrated a simulation game with traditional 

methods and compared them with the same methods minus the game in a seminar on the topic 

of animal learning. They found no differences between groups on an end-of-seminar test that 

assessed students’ ability to explain factual knowledge about animal learning, such as the 

contributions of I. P. Pavlov and K. Lorenz, and basic terms related to behavioural studies and 

animal learning. After a one-month retention interval, the game group had a higher level of 

retention than did the non-game group. The test that assessed students’ ability to explain factual 

information is associated with cognitive processes remember in the revised Bloom’s taxonomy. 

In summary, most studies (eight; 73%) comparing simulation games with traditional 

teaching methods found significant effects on retention in favour of the games. This evidence 

is consistent with the review conducted by Semb and Ellis (1994), who found that active 

learning strategies lead to better long-term retention. Their finding is consistent with authors’ 

explanation for their results (e.g., Curry & Brooks, 1971; Lucas et al., 1975), believing that the 

active learning process of the simulation games causes better long-term memory.  

2.7 Identifying gaps and situating this study 

2.7.1 Situating within simulation games literature 

As discussed in Section 2.6.2, studies examining the effect of simulation games on learning 

can be classified into three main outcomes of Bloom’s taxonomy (Bloom et al., 1956): 

psychomotor (skill-based), affective, and cognitive. While studies have been conducted 

extensively in the area of cognitive learning, only seven (16%) out of 45 studies focus on 

higher-order cognitive process of the revised Bloom’s taxonomy (Anderson et al., 2014). 

Moreover, only two studies (i.e., Lovelace et al., 2016; Pasin & Giroux, 2011) have attempted 

to investigate the effect of simulation games in promoting higher-order thinking in the business 

domain, and no single study was performed in the accounting domain. Scant attention paid to 

this type of outcome is quite surprising because simulation games are believed more effective 

than traditional instruction for imparting complex cognitive skills (Bonner, 1999; Fowler, 2006; 

Thurman, 1993). This study intends to fill this gap by evaluating the effectiveness of a 

simulation game for promoting higher-order thinking of the revised Bloom’s taxonomy, 

specifically for the cognitive process apply-implementing in the accounting learning 

environment. 
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The review also found 11 studies examining simulation games’ effectiveness in fostering 

knowledge retention. These studies generally were conducted over three decades ago, used a 

short delayed-interval post-test period, and measured lower-order thinking (e.g., Curry & 

Brooks, 1971; Fraas, 1980; Lucas et al., 1975; Wing, 1966). It is still therefore not known 

whether the effect of simulation games on higher-order thinking is retained for a long period 

of time, and this study seeks to fill this gap by including not only the immediate post-test, but 

also a three- to six-month-delayed post-test. Knowing to what extent the simulation game (i.e., 

Modified Monopoly game) is effective in helping students retain the ability to apply concepts 

is of great importance because this knowledge is often a prerequisite for knowing when and 

how to perform jobs and tasks in the real world (i.e., apply-implementing) and for taking an 

advanced accounting course or education. Indeed, the Modified Monopoly has scant value if 

its effect disappears after a few days. 

2.7.2 Situating within accounting education literature 

Studies using a rigorous research design in evaluating the benefits of using simulation games 

in accounting education are relatively scant. Of the 13 empirical studies that exist12, from the 

strongest to the weakest research design: five studies employed a post-test non-randomized 

control group design, one employed a pre-and post-test non-control group design, six employed 

a post-test non-control group design, and one reported a case studies design. Thus, none of 

these studies measured students’ prior knowledge and randomly assigned participants to 

conditions. These procedures are necessary to ensure that the change of students’ performance 

after participating in simulation games is not confounded by their initial abilities.  

Further, nine studies (69%) relied on student self-report of perceived learning rather than 

objective measures to examine the impact of simulation games on students’ cognitive 

performance; that is, the students were asked whether they perceived that the games helped 

them learn subject materials. This type of data has been recognised to be subject to “halo effects” 

– when the students enjoyed the experience, they are more likely to report having learned from 

it regardless of actual learning (Gosen & Washbush, 2004). This has been confirmed by Gosen 

& Washbush (1999), who found no correlation at all between perceived and objectively 

measured learning in a business simulation games for each of 10 different types of learning. 

The four studies that used objective measures, however, did not provide information about the 

validity and reliability of the instruments and type of knowledge and cognitive processes that 

                                                           
12 See Appendix A. 
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the instrument was trying to measure. It is therefore unclear whether those studies measured 

higher or lower-order thinking. A study conducted by Fowler (2006) is an exception, but this 

study did not focus on simulation games’ effectiveness but active learning. Specifically, Fowler 

combined two active learning approaches, a case study and simulation game, and compared 

them with a traditional lecture approach. Hence, although he found that the active learning 

approach outperformed the traditional lecture in the area of comprehension, it cannot be 

ascertained whether this improvement is associated with the case study or the game.  

In addition to research design and measurement issues, all studies examining the games 

effectiveness were conducted in the undergraduate and/or graduate learning environment, with 

no single study existing on the high school level. Little attempt has also been made to 

incorporate sound learning principles in simulation games’ design. To overcome the 

weaknesses found in prior studies, this study uses a pre- and post-test randomised control group 

design (school/class level), validated and reliable performance tests, and cognitive 

apprenticeship grounded in the theory of situated learning as a framework for developing the 

Modified Monopoly game. This study also extends the accounting education literature by 

examining the effect of an accounting simulation game on students’ higher-order thinking and 

retention at the high school level.  

2.7.3 Research contributions 

In summary, this study contributes to the recent simulation games literature by (1) providing 

the first evidence of the effect of an accounting simulation game on students’ higher-order 

thinking and retention in the accounting learning domain, and to the accounting education 

literature by (2) providing the first evidence of the effect of an accounting simulation game on 

students’ higher-order thinking and retention at the high school level. 

2.8 Theories of Learning 

Driscoll (2005) defines a learning theory as “a set of constructs linking observed changes in 

performance with what is thought to bring about those changes” (p.9). Driscoll further explains 

that constructs are the concepts formulated by learning theories to describe psychological 

variables accounting for learning. That is, the factors that are responsible for learning and how 

those factors bring about changes in humans’ performance are the main focus of many learning 

theorists. For example, behaviourists argue that particular performance will be repeated or 

extinguished depending on the event following a response. A learner tends to give a consistent 

response (e.g., 14) for particular stimulus (e.g., 7 + 7 =?) when this behaviour is reinforced (i.e., 
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rewarded) during an instructional event. According to behaviourists, thus, reinforcement is the 

construct.    

Given the complex nature of learning, it is widely accepted that a single theory explaining 

learning is non-existent (Darling-Hammond, Austin, Orcutt, & Rosso, 2001). Learning is a 

complex process, involving many interrelated constructs. An incomplete explanation proposed 

by one theory might be illuminated by other theories. It is unsurprising that a broad range of 

learning theories has been proposed and evolving over more than half a century to explain how 

people learn (Gredler, 2009). Based on an extensive review, Wu, Hsiao, Wu, Lin, and Huang 

(2012) have identified four paradigms of learning theories which are commonly found in 

simulation and game-based learning literature: behaviourism, cognitivism, humanism, and 

constructivism (see also Egenfeldt-Nielsen, 2006; Kirriemuir & McFarlane, 2004), and these 

paradigms are usually differentiated based on their epistemological beliefs about knowledge 

and learning.  

Two epistemologies of learning that are frequently used to compare learning theories are 

objectivism and interpretivism (Jonassen, 1991). Objectivists contend that reality is outside and 

independent from the learners. Learning, hence, is a result of associating what exists in reality 

with what is known by the learners. Learning theories and principles classified under 

behaviorism and cognitivism are usually associated with objectivism (Driscoll, 2005; Jonassen, 

1991). On the other hand, interpretivists view reality as dependent from and inside the learner, 

so that learning for them is a matter of forming it inside the learner. Learning theories and 

principles grouped under humanism and constructivism are commonly associated with 

interpretivism (Driscoll, 2005; Jonassen, 1991; Schunk, 2014). These different beliefs lead to 

a different picture of learning, and accordingly, of instruction and learning outcomes. Thus, a 

proper match between learning outcomes and principles are critical factors in determining 

learning theories for planning and conducting instructional design activities (Ertmer & Newby, 

1993). 

Table 2.5 shows a comparison of learning paradigms that are commonly found in 

simulations and games literature. Its basic assumptions, major learning principles, and relation 

to simulation games–based learning is reviewed in the next sections, Sections 2.8.1 through 

2.8.4. The rationale for selecting an appropriate theory for this study and the selected theory 

(i.e., situated cognition or situated learning) is discussed in Section 2.8.5 and 2.8.6 respectively. 

Specifically, basic assumptions of situated learning theory, the effectiveness of situated 

learning instructions in promoting learning, and the main charactheristics of those instructions 

(e.g., cognitive apprenticeship) are reviewed. 
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Table 2.5: The comparisons of learning paradigms that are associated with simulations and games based-learning 

 Behaviourism Cognitivism Humanism Constructivism 

Episte-

mological 

belief 

Objectivism  

 

Objectivism  

 

Interpretivism  Interpretivism 

 

Basic 

assump-

tions or 

ideas 

• Observable changes in 

behaviour is the focus of 

learning.  

• Learning occurs as a 

result of forming an 

association between 

stimulus and response. 

• How learner organize, 

store, and retrieve 

information is the focus 

of learning. 

• Learning is viewed as a 

process of knowledge 

transmission from 

outside into the learner’s 

cognitive structure. 

• Learning occurs as a 

result of organizing and 

structuring information 

that is associated with 

the learner existing 

cognitive structure.  

• Learning is viewed as a 

development of a whole 

person. 

• Individual thoughts, 

feelings, and values are 

taken into account in 

learning processes. 

• Learning is viewed 

as a process of 

knowledge 

construction 

occurring inside the 

learner. 

• Learning is attached 

in complex, 

authentic, and 

relevant situations. 

Learning 

principles 

and 

assump-

tions 

• Observable and 

measurable learning 

outcome is important to 

determine at which point 

instruction should begin 

and to evaluate the 

• The learner is involved 

actively in the learning 

process.  

• Prerequisite relationships 

are determined and 

clarified by using 

learning hierarchy.  

• An emphasis on the 

involvement of both 

cognitive and emotional 

aspects in the learning 

processes (i.e. holistic 

learning). 

• Context in which the 

skills will be learned 

and applied is 

emphasized.  

• Learner control and 

the capability of the 

learner to manipulate 
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effectiveness of 

instruction.  

• Use of reinforcement to 

strengthen the desired 

behaviour or 

performance.  

• Use of shaping, chaining, 

and cue to learn new or 

more complex skill. 

• Efficient cognitive 

processing is facilitated 

by structuring, 

organizing, and 

sequencing information. 

• Use of learning strategies 

(e.g., examples, 

analogies, metaphors) 

allowing learners to 

make connections with 

prior knowledge. 

• Use of learning strategies 

allowing learner develop 

and refine appropriate 

mental models (i.e., 

schemata).     

• Supporting the use of 

methods that 

intrinsically motivate 

learner to participate in 

the learning process.  

• Focusing on the 

development of the 

person as a whole, 

including the 

behaviour, the attitudes, 

and the personality. 

• An emphasis on student 

self-evaluation and 

assessment.     

• Use of learning 

strategies allowing the 

learner to reflect what 

his or her gain from 

experiences.  

learning materials 

are stressed.  

• Learning materials 

are presented in 

multiple 

perspectives and 

modes.  

• The ability to solve 

problem going 

“beyond the 

information given” 

is supported.  

• Ownership in 

learning is 

encouraged.  

• Collaborative 

learning is 

supported.  

• Transfer of 

knowledge and skills 

is the focus of 

assessment. 

 

Asso-

ciated 

learning 

and 

instruct-

• Direct instruction 

(Engelmann & Carnine, 

1982)  

• Social cognitive theory 

(Bandura, 2001) 

• Attribution theory 

(Weiner, 1974) 

• Experiential learning 

(Kolb, 2015) 

• ARCS model (Keller, 

2010)  

• Cognitive 

development (Piaget 

1969) 
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tional 

theories  

found in 

simula-

tions and 

games 

literature 

• Operant conditioning 

(Skinner, 1954) 

 

 

• Elaboration theory 

(Reigeluth, 1983) 

• Conditions of learning 

(Gagne, 1985) 

• Malone’s Theory 

(1981) 

• Flow 

(Csikszentmihalyi, 

2000) 

• Self-Determination 

Theory (Deci & Ryan, 

2012) 

• Social development 

theory (Vygotsky, 

1978)  

• Problem-based 

learning (None. 

Originally from 

medical school in 

1960s cited in Wu 

2012)  

• Discovery learning 

(Bruner, 1961) 

• Case-based learning 

(None. The idea 

came from problem-

based learning in 

1990s cited in Wu 

2012) 

• Situated learning 

(Brown et al., 1989; 

Lave & Wenger, 

1991; Greeno 1998) 

• Activity theory 

(Leont’ev, A. N., 

1978) 

• Actor-network 

theory (Latour, 

1987) 
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2.8.1 Behaviourism 

Behaviourism focuses on the observable change in behaviour. Behaviourists believe that 

learning is a process of forming associations between stimulus and response (Driscoll, 2005; 

Schunk, 2014). Skinner’s operant conditioning theory (1953) states that the connection’s 

strength of stimulus-response is increased when an action is followed by a reinforcement (e.g., 

reward). If a student raises his or her hand and gets praise from a teacher, it is possible that the 

student will be enthusiastic about repeating the behaviour. Likewise, the connection’s strength 

of stimulus-response is decreased when an action is followed by punishment or reinforcement 

removal. A student will eventually stop raising his or her hand if a teacher ignores and this 

action is an example of reinforcement removal. How students’ thought, feeling, and values 

affect these processes is not the concern of behaviourists. 

Although the initial development of behavioural theories studied animal learning, the 

theory has significant implications for classroom practices. Some important behavioural 

principles and assumptions that are applicable to instructional design include (Driscoll, 2005; 

Ertmer & Newby, 1993; Schunk, 2014): (1) learning is focused on behavioural changes that 

can be observable and measurable, (2) a student’s current performance level is assessed to 

determine at which point the instruction should initiate, (3) instruction allowed learners to 

progress through a unit of study at their own pace, (4) an instruction is presented sequentially 

and a basic level of performance must be mastered before advancing to a more difficult one, 

(5) a desired behaviour is strengthened through the use of reinforcement, and (6) a new and 

more complex behaviour is acquired through the use of shaping, chaining, and fading. 

Behavioural learning theories and principles that are associated with simulation and game-

based instruction are the operant conditioning developed by Skinner (1954) and direct 

instruction proposed by Engelmann & Carnine (1982) (Kapp, 2012; Kebritchi & Hirumi, 2008; 

Wu et al., 2012). 

Destination Math, for example, is a game-based instruction developed by personal 

communication and based on behavioural learning principles (Kebritchi & Hirumi, 2008). The 

instruction runs as follows: a new concept was introduced in the beginning of the game. Then, 

the newly learned concepts were practiced. While practicing, the students were given feedback. 

A hint was provided by the narrator if an incorrect response was made by the student. If the 

student still struggled applying the concepts, the program helped the student find the correct 

answer by eliminating the number of the wrong answer. These activities are associated with 

stimulus-response and direct instruction principles. 
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2.8.2 Cognitivism 

In contrast to behaviourism that equates learning with change in probability of response, 

cognitivism views learning as a change in cognitive structures (Shuell, 1986). For cognitivism, 

learning is a highly internal process, for it occurs within the cognitive structure of the learner 

in which new information is organised, stored, and retrieved. It is assumed that the learner 

actively processes and organises information in his or her memory system. The role of the 

learner is to attend to and process incoming information and link it to his or her existing 

cognitive structure (Driscoll, 2005). This integration leads to a new one that can be observed 

through a change in the learner’s performance. Ideas or concepts that cannot be linked to the 

relevant structure are rejected, or are separately learned (i.e., rote learning) (Novak, Ring, & 

Tamir, 1971). Learning in the cognitive perspective, therefore, is a result of a modification of 

the internal structure rather than behavioural per se. 

The assumptions that the learner is an active information processor and prior knowledge 

plays an important role in learning are evident in learning theories representing the cognitivism 

perspective. Two of them are the theory of meaningful learning and the schema theory. 

Ausubel’s theory of meaningful learning and retention (Ausubel, 1961; Ausubel, 1962) is 

concerned with how a learner can subsume (incorporate) new knowledge into existing 

cognitive structures. According to this theory, knowledge that can be associated with the 

learner’s existing knowledge results in meaningful learning and an effective retention, and this 

process is facilitated by the availability of more general concepts in the learner’s cognitive 

structure to provide abstract anchorage to subordinate concepts. Administering a structured 

overview of the material – have a higher level of abstraction, generality, and inclusiveness than 

the following learning task – in the beginning of instruction (i.e., advance organiser) is a 

method to ensure that such availability exists (Ausubel, 2000; Shuell, 1986).  

The schema theory was developed based on findings from several studies focusing on 

the impact of prior knowledge on comprehension and remembering (Driscoll, 2005; Shuell, 

1986). For example, Bransford and Johnson (1972) found that a picture providing themes 

before hearing a passage enhanced subjects’ ability to comprehend and remember it. 

Furthermore, the evidence that people bring prior knowledge in learning situations had been 

documented. Rumelhart (1991) demonstrated that when the subject in his study read the 

following sentence, “I was brought into a large white room and my eyes began to blink because 

the bright light hurt them” (p.261), most of subjects agreed that this was either a hospital 

situation in which the main character is a patient, or it is an interrogation scene in which the 
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main character is being held prisoner. It appears that prior knowledge about hospital and 

interrogation situations (i.e., schemata) influenced subjects’ interpretation. Rumelhart (1980) 

defined schema as “a data structure for representing the generic concepts stored in memory” 

(p.34). 

As the learning focuses on learners’ cognitive process, learning principles derived from 

cognitive theories emphasise helping learners to use appropriate mental strategies and making 

learning material meaningful. The following are the learning assumptions and principles that 

are applicable to the instruction under cognitivism (Driscoll, 2005; Ertmer & Newby, 1993): 

(1) the learner is involved actively in the learning process, (2) prerequisite relationships are 

determined and clarified by using a learning hierarchy, (3) efficient cognitive processing is 

facilitated by structuring, organising, and sequencing information, (4) use of learning strategies 

(e.g., examples, analogies, metaphors) allowing learners to make connections with prior 

knowledge, and (5) use of learning strategies allowing learner to develop and refine appropriate 

mental models (i.e., schemata). The cognitivism theories and principles associated with 

simulations and games-based learning are social cognitive theory, attribution theory, 

elaboration theory, and conditions of learning (Wu et al., 2012). 

2.8.3 Humanism 

The humanistic approach views learning as a process of the development of a whole person 

(Kolb, 2015; Schunk, 2014; Smith, 2003). Developing a whole person means that the 

humanistic goal of education is not only cognitive, but also includes the development of social 

and affective aspects. Humanism believes that these aspects develop best in a personalised, 

student-centred, and supportive learning environment in which the role of the teacher is to act 

as a facilitator of learning. These learning features are evident in the experiential learning 

approach. According to Rogers and Freiberg (1994), experiential learning contains elements 

that are critical to the development of whole person because it has a quality of personal 

involvement (both cognitive and emotional aspects are involved in the learning processes), is 

self-initiated (motivation for learning comes from within), is pervasive (influence behaviour, 

attitude, and personality of the learner), and is evaluated by the learner (the learner determines 

whether it is meeting his or her needs or leading to the area that he or she wants to comprehend). 

Finally, the essential part of learning from experience is the meaning which is built into the 

learner’s whole experience. 

 Humanistic principles are highly applicable to instructional practices. The following 

are learning principles and assumptions derived from elements of experiential learning as 
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described by Rogers and Freiberg (1994): (1) an emphasis on the involvement of both cognitive 

and emotional aspects in the learning processes, (2) supporting the use of methods that 

intrinsically motivate learner to participate in the learning process, (3) focusing on the 

development of the person as a whole, including the behaviour, the attitudes, and the 

personality, (4) an emphasis on student self-evaluation and assessment, and (5) use of learning 

strategies allowing the learner to reflect on his or her gains from experiences.  

These principles are compatible with simulation games–based learning. Game-based 

instruction is intrinsically motivating (Malone, 1981). When it is combined with simulation, it 

becomes an engaging and motivational instructional tool in which a learner transforms real-life 

experience into knowledge. For example, Egenfeldt-Nielsen created Global Conflicts: 

Palestines incorporating Kolb’s experiential learning principles to teach players about the 

conflict between Palestinians and Israelis (Kebritchi & Hirumi, 2008). During the game, the 

player assumes the role of a journalist who writes and gets an article published in a newspaper. 

The story submitted for print reflects the player’s ideas and beliefs about the conflict. The 

player gains an understanding about the Palestinian and Israeli conflict by gathering 

information that is provided in the game, reflecting on the stories, conceptualising the issues, 

and actively participating in the game activities. It appears that the game might affect not only 

players’ knowledge, but also their attitude toward the Palestinian-Israeli conflict. In addition, 

Kolb’s experiential learning theory (ELT), as indicated in this example, is humanist theory 

frequently found in simulations and game studies (Kebritchi & Hirumi, 2008; Wu et al., 2012). 

Other humanist theories that are commonly used to explain motivational aspects of the game 

are flow theory (Csikszentmihalyi, 2000), ARCS model: attention, relevance, confidence, and 

satisfaction (Keller, 2010), Malone’s theory of intrinsically motivating instructional design 

(Malone, 1981), and self-determination theory (Deci & Ryan, 2012).  

2.8.4 Constructivism 

Nowadays, constructivism may refer to either the nature of knowledge (i.e., epistemology) or 

the nature of educational practices (Gredler, 2009). Within the context of education, 

constructivism is primarily represented by the situated-learning and social-learning perspective 

(de Kock, Sleegers, & Voeten, 2004). One interested in the social-learning might wish to read 

the work of Piaget (1969) and Vygotsky (1978); the situated learning adopted in this study is 

discussed in Section 2.8.6. Constructivism views learning primarily as the active and personal 

construction of knowledge (Bednar, Cunningham, Duffy, & Perry, 1992; de Jong, 1995). The 

view that learning is a constructive activity comes basically from the assumption that “learning 
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occurs in everyday problem solving and working” (p.146) (de Kock et al., 2004). In everyday 

learning situations, the focus is not on transmission of knowledge but more on knowledge 

construction and skills development. Hence, cognitive outcomes that relate to the use of 

knowledge in actual situations, such as reasoning, critical thinking, problem solving, and 

mindful reflection, are the most important learning goals of constructivism education (de Kock 

et al., 2004; Driscoll, 2005). In order to achieve this goal, most constructivists suggest 

embedding learning in complex, authentic, and relevant situations (Bednar et al., 1992; CTGV, 

1992; Jonassen, 1991; Spiro, Feltovich, Jacobson, & Coulson, 1992). 

As indicated, constructivists’ learning goals tend to target higher-order cognitive 

processes (Driscoll, 2005; Ertmer & Newby, 1993). For example, rather than teaching novice 

accounting students straight facts about accounting concepts, a constructivist teacher will 

prepare the students to use the concepts as an accountant practitioner might use them. How 

constructivism affects learning and instructional practices is reflected by its principles and 

assumptions, as follows (Bednar et al., 1992; Driscoll, 2005; Ertmer & Newby, 1993): (1) 

context in which the skills will be learned and applied is emphasised, (2) learner control and 

the capability of the learner to manipulate learning materials are stressed, (3) learning materials 

are presented in multiple perspectives and modes, (4) the ability to solve problem going 

‘beyond the information given’ is supported, (5) ownership in learning is encouraged, (6) 

collaborative learning is supported, and (7) transfer of knowledge and skills is the focus of 

assessment. In addition, compared with behaviourism, cognitivism, and humanism, most 

proponent simulations and games-based instruction grounded their work based on 

constructivism theories and principles (Wu et al., 2012). The constructivism theories associated 

with instructional simulations and games are social development theory, problem-based 

learning, cognitive apprenticeship, discovery learning, case-based learning, situated learning, 

activity theory, and actor-network theory (Kapp, 2012; Kebritchi & Hirumi, 2008; Wu et al., 

2012). 

An example of simulation games that incorporate constructivism principles is ERPsim. 

ERPsim helps students understand the ERP system’s concepts and skills by putting them in 

situations in which a business that has integrated its functions through ERP has to be operated 

by them (Léger et al., 2011). Similar to the situations faced by an integrated business, the 

students must deal with some challenges, such as constraints and delays in the supply chain, 

and liquidity and warehousing constraints. These challenges are solved by encouraging 

students to collaborate with their peers and to use multidisciplinary knowledge and 

perspectives. According to Léger et al. (2011), ERPsim changed the role of the teacher from 
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information provider to coach that provides sufficient support (scaffolding) and guidance 

during learning processes. This approach is consistent with constructivism learning principles 

that suggests that learning occurs through embedding knowledge in the context, collaborative 

learning, and the use of multiple perspectives and scaffolding. 

2.8.5 Selecting the Appropriate Theory 

It is apparent that students exposed to the simulation and games that incorporate behaviourism, 

cognitivism, humanism, and constructivism theories and principles would gain different 

competencies. Which theory is chosen heavily depends on the desired learning outcomes 

(Ertmer & Newby, 1993); and the outcomes determine the features of the games (such as 

content and design of the game) accordingly (Kapp et al., 2014; Wilson et al., 2009). This is 

not to suggest that the games must only have outcomes associated with and based their design 

on single theory. Indeed, good simulations and games might have multiple learning objectives 

and incorporate various learning theories in their design. However, game designers might 

pursue learning outcomes that are relevant to particular educational problems and select the 

theory and features of the game that most likely achieve the outcomes. Whichever approach is 

chosen, matching between the learning objectives, theory, and game features is critical in 

designing effective game-based instruction (Kapp, 2012; Kapp et al., 2014). 

One interested in learning that involves simple cognitive processes such as memorising 

facts or procedures might find that behavioural theories and principles are appropriate (Ertmer 

& Newby, 1993; Schunk, 2014; Winn, 1990). Behavioural principles that are frequently found 

in simulation and games-based learning are repetition and reward (Egenfeldt-Nielsen, 2006; 

Kapp, 2012). The game facilitates learning by allowing the player to practice enough times a 

specific problem domain while receiving external rewards (e.g., points, playtime) for each 

correct answer. The more the players practice and provide correct responses, the more likely 

they will acquire the desired behaviours. Linking game rewards to the tasks, therefore, is the 

key feature of games incorporating behavioural principles (Castellar, Van Looy, Szmalec, & 

de Marez, 2014; Ebner & Holzinger, 2007; Kebritchi & Hirumi, 2008). 

On the other hand, one interested in learning involving understanding and problem 

solving might find that cognitivist theories are relevant (Ertmer & Newby, 1993). The games 

incorporating cognitivism facilitate understanding by simulating a model of complex (e.g., 

business operation) or scientific (e.g., electrostatic concept, Newton’s laws) system, and the 

students are able to explore it and see the implications of their own actions through feedback 

generated by the simulation (e.g., Palmunen, Pelto, Paalumäki, & Lainema, 2013; Squire et al., 
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2004; White, 1984). By seeing and comparing the results of their own predictions with the 

predictions of other theories, the existing mental model (i.e., schemata) is refined or replaced. 

These processes might also be facilitated through the use of analogies and visual images as a 

part of the game’s content (e.g., Xia, 2014). For cognitivism, specifically schema theorists, the 

formation of an accurate mental model is a necessary condition for understanding and solving 

problems (Driscoll, 2005). 

In addition, learning outcomes focusing on the holistic development of students are 

related to humanist theories. According to Kolb (2015), “the goal of education is not solely 

cognitive knowledge of the facts, but also includes development of social and emotional 

maturity. In experiential learning theory terms it is about facilitating integrated development in 

affective, perceptual, cognitive, and behavioral realms” (p.300). He argued that this goal can 

be achieved by engaging students fully in all four modes of the experiential learning cycle – 

experiencing, reflecting, thinking, and acting. Consequently, the games designed based on 

Kolb’s theory should include features that allow students to experience all those learning modes 

(e.g., Egenfeldt-Nielsen 2005 in Kebritchi & Hirumi, 2008; Koops & Hoevenaar, 2012). 

Finally, learning outcomes involving complex cognitive processes are usually associated with 

constructivism (Driscoll, 2005; Ertmer & Newby, 1993). The games incorporating 

constructivist theories facilitate a construction of knowledge by providing a realistic problem-

solving situation and supports for problem scaffolding and collaborative work (e.g., Léger et 

al., 2011; Liu, Cheng, & Huang, 2011; Thavikulwat & Pillutla, 2010; Van Eck & Dempsey, 

2002). Summarised in Table 2.6 are the learning outcomes and the game features of the learning 

paradigms described above, along with examples of the games associated with them. 

This study uses situated cognition theory. The theory shares similar beliefs about learning 

with constructivism and cognitivism. Constructivism believes that reality is in the mind of the 

learner (Jonassen, 1991), and that a reality is constructed or interpreted actively by the learner 

based on his or her experience (Bednar et al., 1992; de Jong, 1995). The goal of constructivist 

instruction, hence, is to help students “to develop their own meaningful and conceptually 

functional representation of the external world” (Jonassen, 1991; p.11). In order to achieve this 

goal, most constructivists suggest embedding learning in a complex and realistic environment 

in which students solve real-world problems (e.g., Bednar et al., 1992; CTGV, 1992; Jonassen, 

1991; Spiro et al., 1992). Learning decontextualised eliminates the authenticity of the tasks and 

therefore they have lost their value in facilitating students to construct knowledge. Embedding 

learning in authentic contexts is the basic notion of situated cognition instructions (Brown, 

Collins, & Duguid, 1989; Collins et al., 1991; Lave, 1997).  
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Table 2.6: Learning paradigms and their relation to the outcomes and the simulation 

and the game features 

Learning 

paradigm 

Learning outcomes Simulation and game 

features   

Example of 

simulation and 

games 

Behaviourism Simple cognitive 

processes such as 

memorizing facts and 

procedures. 

Rewards are linked to 

the task stimulated by 

contents of the game. 

 

Monkey tales (G) 

(Castellar et al., 

2014)  
 

Destination math (G) 

(Kebritchi & Hirumi, 

2008) 
 

Internal Force 

Master (G) (Ebner & 

Holzinger, 2007) 

Cognitivism Conceptual 

understanding and 

problem solving. 

 

 

• A model of 

complex or 

scientific systems 

are simulated in 

which students are 

allowed to explore 

it. 

• Analogies and 

visual images are 

embedded in game 

design. 

REALGAME (SG) 

(Palmunen et al., 

2013) 
 

SuperCharged! (SG) 

(Squire et. al., 2004) 
 

Adventures in 

Cognitive Biases (G) 

(Xia, 2014) 

Humanism Holistic, including 

cognitive and affective 

aspects. 

 

 

Content and design of 

the game are 

structured in a way 

allowing the students 

to engage fully in four 

modes of the 

experiential learning 

cycle.  

SPACE 

CHALLENGE (G)  

(Koops & 

Hoevenaar, 2012) 
 

Global Conflicts: 

Palestines (SG) 

(Egenfeldt-Nielsen 

2005 cited in 

Kebritchi & Hirumi 

2008) 

Constructivism  Complex cognitive 

processes such as 

reasoning, critical 

thinking, problem 

solving, and mindful 

reflection. 

Setting and 

environment should be 

authentic and provide 

support for problem 

scaffolding and 

collaborative work.  

TrainB&P (SG) (Liu 

et al., 2011) 
 

ERPsim (SG) 

(Léger et al., 2011) 
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GEO (SG) 

(Thavikulwat & 

Pillutla,，2010) 

 Note: G: Game; SG: Simulation game  

On the other hand, cognitivism (i.e., objectivism) believes that reality is external to the 

learner, and hence the goal of instruction is to transmit it into the learner’s existing cognitive 

structure. This view is consistent with cognitive apprenticeship (Brown et al., 1989), a model 

of situated cognition instruction adopted for the development of the Modified Monopoly game 

(Section 2.4.3). Just like an apprentice, the students observe the process modelled by the 

teacher and get support toward expert performance. According to Collins et al. (1991), 

“apprenticeship was the vehicle to transmitting the knowledge required for expert practice in 

field…” (p.1). Moreover, Collins et al., (1991) argued that apprenticeship forces students to 

use their knowledge and that this process is enhanced by the use of a conceptual model (i.e., 

advance organiser) – a picture that organises and represents knowledge of a subject being 

taught. These processes clearly reflect the cognitivist assumptions where the knowledge can be 

pre-specified and the instruction (i.e., apprenticeship) facilitates its acquisition (Jonassen, 

1991). These assumptions differ significantly with the constructivism view that knowledge is 

constructed by the learners so that the content being taught cannot be pre-specified (Bednar et 

al., 1992; Duffy & Jonassen, 1992). Thus, while the instructional design of situated cognition 

reflects the view of constructivism, it has the characteristics of cognitivism as well. 

This present study uses situated cognition theory to explain learning and principles that 

underlie the development of the Modified Monopoly game. This theory is chosen because 

learning involving complex cognitive processes is best explained by constructivist theories. 

Furthermore, the objective of the situative instructional model is higher-order learning (Collins 

et al., 1991; Herrington & Oliver, 2000) which is consistent with the desired outcomes of this 

study. Specifically, one of its outcomes, “ability to use the concepts and tools of a community 

of practice” (Driscoll, 2005, p.182), is parallel to the outcomes of the Modified Monopoly game 

– the student is able to apply basic accounting concepts. Second, to facilitate students’ learning 

how to apply concepts, situated cognition theorists suggest that learning should take place in 

the context in which the concepts are used (Brown et al., 1989; Lave, 1997). It implies that 

students’ ability to apply concepts is more likely enhanced if they engage in the actual use of 

the concepts in real-world situations. This principle is in line with the main features of 

simulation games in which students apply concepts in realistic situations (Anderson & Lawton, 
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2002; Collins, 1990; Kapp et al., 2014; Silvia, 2012). Although the Modified Monopoly game 

is a simplified model of real business situations, it effectively provides contexts in which 

students engage in solving a variety of accounting problems that they may encounter in the real 

world.  

2.8.6 Theory Used in This Study 

Situated cognition or situated learning theory was introduced by Brown, Collins, and Duguid 

in their 1989 article titled “Situated Cognition and the Culture of Schooling” (McLellan, 1993). 

Other prominent theorists of situated cognition are Greeno (1998), Lave and Wenger (1991), 

Bereiter, (1997), and Kirshner and Whitson (1998). Collins (1990) defines situated learning as: 

“the notion of learning knowledge and skills in the contexts that reflect the way the knowledge 

will be useful in real life” (p.2). Although situated learning theory was identified as a new 

learning perspective in psychological and educational theory (de Kock et al., 2004), its current 

conception has been contributed by a variety of scientific traditions (Driscoll, 2005). According 

to de Kock et al. (2004), the notion that education should provide an opportunity for students 

to work in a situated activity in which they could experiment and solve realistic problems is 

present in John Dewey’s and George Herbert Mead’s work. Furthermore, Driscoll (2005) 

identified the ecological psychology of perception, critical pedagogy, everyday cognition, and 

sociocultural theory as the scientific traditions that influenced primarily the movement of 

situated cognition. These traditions are represented mainly by Gibson (1966), Damarin (1996), 

Rogoff (1984), and Vygotsky (1978) respectively. 

The basic assumption of situated cognition theory is that every human thought and act is 

naturally adapted to its environment (Bereiter, 1997; Brown et al., 1989; Clancey, 1997). This 

belief is supported by studies that compared human performance on a standard test with 

everyday settings. For example, Gladwin (1970) found that Micronesian navigators were able 

to navigate easily from island to island, showing a sophisticated use of reasoning and 

mathematical skills, but they underperformed on the tests assessing intellectual functioning. 

Similarly, Gleason (1973) found that young children were able to adjust their communication 

to their listener in everyday activities but had difficulty in performing referential 

communication tasks in the laboratory. Furthermore, in her influential work, Jean Lave (1988) 

demonstrated that similar arithmetic problems are solved in principally different ways in 

everyday life and schools by the same person.  

As knowledge is situated, separating thinking from doing lead to inert knowledge or 

inability to apply knowledge in relevant situations (Brown et al., 1989). Miller and Gildea 
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(1987 cited in Brown et al. 1989) provided examples of how vocabulary that has been often 

taught in an abstract way might led to inappropriate use of the words. The examples of students’ 

use of vocabulary acquired are as follows:      

Me and my parents correlate, because without them I wouldn’t be here. 

I was meticulous about falling off the cliff.  

Mrs. Morrow stimulated the soup (Brown et al., 1989, p.32; italics in original).  

A relevant example is also found in the math domain. Schoenfeld (1988) described how 13-

year-old students were able to solve easily mathematics problems, but failed to show their use 

in mathematical practice. The problem was presented as follows: “An army bus holds 36 

soldiers. If 1,128 soldiers are being bused to their training site, how many buses are needed?” 

Despite the fact that 70% of the students worked correctly on the long division required to 

answer this problem, only 23% actually provided the correct response. Almost a third wrote 

“31 remainder 12” Schoenfeld (1988, p.150). Schoenfeld (1988) concluded that “that they fail 

to connect their formal symbol manipulation procedures with the ‘real world’ objects 

represented by the symbols constitutes a dramatic failure of instruction” (p.150). Furthermore, 

Lucas and Mladenovic (2009) investigated 57 first-year undergraduate students’ understanding 

of accounting concepts by analysing their response to ‘profit and cash’ and ‘depreciation’ 

exercise. They found that most students were unable to explain the concepts underlying the 

accounting practices and to relate the concepts to their current (everyday) ideas about 

accounting.  

For knowledge to be useful, situated cognition theorists argue that learning should take 

place in an authentic context in which the concepts to be learned are used and developed 

(Brown et al., 1989; Collins, 1990; Lave, 1997). Miller and Gildea (1987) cited in Brown et al. 

(1989) studied vocabulary teaching and found that children commonly acquired more words in 

the context of everyday communication, such as listening, speaking, and reading, as opposed 

to from dictionary definitions and a few exemplary sentences. Likewise, learning accounting 

concepts from abstract definitions and problems taken out of the context of ordinary use might 

not be sufficient to improve understanding. In order to be useful, students should use the 

concepts in the situations that they might encounter in the real world. According to Collins 

(1990), situated learning enables students to transfer knowledge to novel situations, think 

flexibly, see the implication of the knowledge, and store knowledge in usable form. 
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Research has shown that students benefit from educational practices incorporating 

situated learning principles. The Cognition and Technology Group at Vanderbilt or CTGV 

(1990) developed two videodisc-based instructions named The Young Sherlock and The Jasper 

Woodbury Problem Solving Series to situate learning in authentic contexts. The former was 

created to help students learn language arts and social studies and the latter to improve student’s 

ability to formulate and solve math problems. CTGV found that the students were able to solve 

authentic problems after participating in the videodisc-based instructions. Griffin (1995) 

studied the effect of situated cognition-based instruction on the mastery of map reading skills. 

The situated cognition group learned map skills in realistic settings (e.g., plan a route and make 

an actual trip to the planned route), while the traditional instruction group practiced the skills 

in the classroom by using written map problems containing the same examples with the situated 

group. No significant differences on the written and transfer test were found between fourth-

grade students who used situated cognition instruction and those who did not. However, the 

situated cognition group scored higher on the test requiring them to apply map skills in the 

familiar situation than did the traditional instruction group.  

Likewise, research suggests that instructional games developed based on situated 

learning principles are effective in improving learning. Mayer, Mautone, and Prothero (2002) 

used The Profile Game, a computer-based simulation, in which students developed geological 

reasoning by working on geologist tasks, such as data gathering and analysing in determining 

the nature and location of geological feature. Although their study did not investigate the 

effectiveness of a simulation game against non-simulation game instructions, they found that 

the game was effective in improving students’ geological reasoning, particularly when it was 

supported by visual aids. Ranalli (2008) also used a simulation game, The Sims, in conjunction 

with supplementary materials to help nine English trainees from diverse nationalities learn 

vocabulary knowledge. The findings showed that the trainees’ post-test scores increased 

significantly from the pre-test, and they tended to favour the use of supplementary materials 

combined with the game and felt that playing the game was enjoyable. Huizenga, Admiraal, 

Akkerman, and Ten Dam (2009) investigated the effect of a mobile city game on the acquisition 

of the historical knowledge of medieval Amsterdam. During the lesson, 232 of 458 secondary 

school students assigned to the game group used smart phones to navigate their way to 

historical areas and sites located in Amsterdam. When visiting the sites, they were required to 

answer questions or perform challenges sent via their mobile phone. The group that 

accomplished the assignments would earn points helping them to win the game. The study 

showed no significant differences between the students who used the game and those who did 
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not as to motivation for history or medieval Amsterdam. However, the game group engaged in 

and acquired significantly more knowledge about medieval Amsterdam than did the project-

based group. A recent study performed by Sung et al. (2015) found that a simulation game was 

effective in helping fourth graders in Taiwan to acquire postoperative- and medication-related 

knowledge. The game group showed a higher level of learning achievement, flow experience, 

learning motivation, and problem-solving abilities than those learned through an e-book. Van 

Eck and Dempsey (2002), however, found that both a simulation game and word problems that 

involved determining how much paint, wallpaper, and other materials were required to repair 

a room were effective in facilitating transfer of knowledge to different situations. 

Although those studies used different media (e.g., videodisc, map, game or simulation 

games) to facilitate learning, they shared the same characteristics of instructional designs 

suggested by proponents of situated cognition theory. First, learning is embedded in realistic 

situations (CTGV, 1992; Collins et al., 1991; Herrington & Oliver, 2000; Young, 1993). This 

allows students to see the relevance of the materials learned and develop knowledge and skills 

in usable forms. Second, the use of guidance is required to enhance the effectiveness of 

instruction (CTGV, 1992; Collins et al., 1991; Griffin, 1995; Herrington & Oliver, 2000; 

Young, 1993). The various types of guidance, such as teacher assistance, peer support, 

providing illustration in the various forms (e.g., text, visual, or narrative), are provided to help 

the students advance their understanding while carrying out complex and authentic tasks. 

Lastly, the use of learning methods that promote intrinsic motivation is supported (Collins et 

al., 1991). Most of the above-mentioned studies combined authentic activities with elements 

of the game (e.g., challenge, rules, goals) to create an inherently interesting and enjoyable 

learning environment. All these features are in harmony with cognitive apprenticeship, a model 

of situated learning instruction, proposed by Collins (1990) and Collins et al. (1987, 1991).  

This study uses cognitive apprenticeship principles to develop the Modified Monopoly 

game. Particularly, three main features of cognitive apprenticeship are incorporated in the 

design of Modified Monopoly. First, abstract tasks are situated in authentic contexts. Next, the 

contexts are varied in order to improve transfer of learning. Finally, the processes of carrying 

out the tasks are made clear to the students. By incorporating these principles, the game aims 

to facilitate students’ acquiring higher-order thinking skills of the revised Bloom’s taxonomy 

(Anderson et al., 2014), specifically apply-implementing (i.e., use concept of accounting entity, 

accounting periodic, and historical cost in contexts in which it is relevant). How these 

principles underlie the development of the Modified Monopoly game is described in Sections 

2.4.3 and 3.2.2. 
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2.9 Summary 

This chapter focuses on three major themes of this study: simulation games, higher-order 

thinking skills, and retention. Section 2.2 reviewed the literature investigating students’ 

approach to learning and understanding of accounting concepts. This review suggested that 

accounting students tend to achieve low-level content-related outcomes, linked with rote 

memorisation and lack of conceptual understanding. The review also revealed that accounting 

entity (i.e., double-entry), accounting period (i.e., accrual), and historical cost were the 

concepts that most students struggle with. Section 2.3 discussed the relationship between the 

learning objectives of the Modified Monopoly and the revised Bloom’s taxonomy. According 

to this taxonomy, the learning objectives of the Modified Monopoly game can be classified 

into the cognitive process apply-implementing, which is a higher-order cognitive process of the 

taxonomy.  

Section 2.4 discusses the history of Monopoly™, its use in accounting learning 

environment, and how the Modified Monopoly game called Ask Mr. Pi Bee was designed to 

achieve the intended learning objectives. To achieve its objectives, the Modified Monopoly 

game incorporated cognitive apprenticeship grounded in situated learning theory into its design. 

This was accomplished by modifying three aspects of the Monopoly™: game’s assumption, 

components, and rules.  

Sections 2.5, 2.6., and 2.7 focus on the simulation game’s effectiveness in improving 

learning: why it works, what research has revealed and what is still undiscovered, and how the 

present study fills the gap. The current review found that simulation games’ characteristics of 

active learning, emotional involvement, and application of concepts under authentic contexts 

(i.e., situated learning) are crucial factors that make simulation games an ideal tool for 

promoting higher-order thinking skills and knowledge retention. This is confirmed by the 

review in Section 2.6.6.2 and 2.6.6.3 indicating that the students participating in simulation 

games performed better on the test assessing higher-order thinking and knowledge retention 

than did those using non-simulation game approaches. However, none of these studies were 

performed in the accounting learning domain and studies performed in the accounting domain 

examined the games’ effectiveness at the undergraduate and/or postgraduate level. The current 

study, therefore, fills this gap by examining the simulation games’ effectiveness for promoting 

higher-order thinking and knowledge retention in the accounting domain and at the high school 

level. 
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Section 2.8 ends this chapter by providing a review of learning theories and a discussion 

of why situated learning theory is in line with the learning objectives of the Modified Monopoly 

game. The literature suggests that situated learning theory aims to promote higher-order 

learning outcomes. Specifically, one of its outcomes, “ability to use the concepts and tools of 

a community of practice” (Driscoll, 2005, p.182), is parallel to the objectives of the Modified 

Monopoly game – the student is able to apply basic accounting concepts. To acquire this ability, 

the theory suggests that learning should take place in the context in which the concept is used 

(Brown et al., 1989; Lave, 1997). This principle is in line with the main features of simulation 

games in which students apply concepts in realistic situations (Anderson & Lawton, 2002; 

Collins, 1990; Kapp et al., 2014; Silvia, 2012). The current study, therefore, uses situated 

learning theory and its model of instruction (i.e., cognitive apprenticeship) to develop the 

Modified Monopoly game and to explain the effect of the Modified Monopoly game on the 

dependent variable of higher-order thinking.  

In the next chapter, the conceptual framework and development of the hypotheses in this 

study are presented. Cognitive apprenticeship (Section 2.8.6) and the revised Bloom’s 

taxonomy (Section 2.3.1) are used to explain the relationship between the learning process and 

outcomes of the Modified Monopoly game; specifically, how the game helps students to 

acquire higher-order thinking skills and retain them for a long period of time. Furthermore, the 

results of prior studies examining the effect of cognitive apprenticeship instruction and 

simulation games on higher-order thinking and retention provide a basis for the proposed 

hypotheses. A theory proposed by (Semb and& Ellis, (1994) arguing that active learning 

approaches results in better long-term retention provides additional support for the hypotheses. 

This study predicts that the students learning through the Modified Monopoly game will exhibit 

greater levels of higher-order thinking skills and retention than students taught through (1) an 

extended accounting problem, and (2) computer-assisted instruction. 
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Chapter 3 Conceptual Framework 

3.1 Introduction 

In this chapter, a conceptual framework is developed, based on an input-process-output 

approach. The specific variables of the model are discussed, as well as the theories and models 

mediating the overall learning process. The chapter concludes with an overview of the linkage 

between the developed model and the research instrument. 

The remainder of this chapter is organised as follows: the next section discusses the 

conceptual framework and is followed by the proposed hypotheses in Section 3.3, and Section 

3.4 provides a summary and conclusion. 

3.2 Conceptual Framework 

The review of the literature showed that a variety of conceptual frameworks were used in 

studies related to the impact of instructional simulation games, including cognitivism 

(Palmunen et al., 2013; Squire et al., 2004); social constructivism (Halttunen & Sormunen, 

2000; Lim, Nonis, & Hedberg, 2006), experiential theory with Kolb’s learning cycle (Garris et 

al., 2002; Kebritchi et al., 2010; Kiili, 2005), and situated learning (Barab et al., 2012; CTGV, 

1990; Farra, Miller, Timm, & Schafer, 2013; Leemkuil, de Jong, de Hoog, & Christoph, 2003; 

Sung et al., 2015; Van Eck & Dempsey, 2002). 

This study used cognitive apprenticeship based on the principles of situated learning and 

the revised Bloom’s taxonomy to build the conceptual framework and explain the learning 

pedagogy of the Modified Monopoly game and its effect on higher-order thinking skills and 

retention. While cognitive apprenticeship serves to explain how the learning process occurring 

during the game leads to the acquisition of higher-order thinking skills, the revised Bloom’s 

taxonomy serves to explain why the acquired abilities are related to higher-order thinking. 

Additionally, an input-process-outcome model proposed by Garris et al. (2002) is used to 

structure/illustrate the conceptual framework and the relationships among the variables and 

adopted theory in this study. The model in Garris et al. (2002) is helpful because it mirrors the 

logical flow of events and steps that are naturally related to simulation game–based learning. 

Empirical findings on factors relevant for learning with simulation games were derived from 

studies discussed in Section 2.6 and focused on this issue (e.g., Fraas, 1982; Hense, Kriz, & 

Wolfe, 2009). This developed model is illustrated in Figure 3.1 and is thus the central 

framework for this thesis. It is noteworthy that the main interest of this present study is the 



75 
 

impact of the Modified Monopoly game on students’ performance, that is, the process and 

outcome variables. 

Figure 3.1: Conceptual Framework 

 

3.2.1 Input domain 

The input domain of the model consists of critical preconditions for learning in the game. On 

the students’ position, it comprises primarily cognitive and demographic aspects. The 

significance of prior knowledge is exemplified in Bloom’s taxonomy asserting that mastery of 

all lower-level cognitive process is required prior to mastery of a higher-level one, and this has 

been confirmed in empirical studies, specifically for three middle-level ones: comprehension, 

application, and analysis (Anderson et al., 2014). Similarly, Bransford et al. (2000) contend 

that the degree of mastery of the initial learning influences successful transfer of learning. The 

empirical findings support the importance of prior knowledge in determining the effectiveness 

of simulation game–based learning (e.g., Bartholomew et al., 2000; Cheng et al., 2014; Hense 

et al., 2009; Ruggiero, 2015).  

Age is included in the framework because it might be expected to correlate significantly 

with learning from the developmental psychology point of view (Hense et al., 2009). For 

instance, Bartholomew et al., (2000) reported that among children aged six to 17, the older one 
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benefited most from participating in a simulation game teaching about self-asthma-

management skills. These findings suggest that age seems to be an important factor to examine 

if it varies greatly among the game participants. Gender differences is a significant issue as it 

is known that females in general tend to prefer a different type of game than males and tend to 

have different attitudes and motivations than males for playing games (Hartmann & Klimmt, 

2006; van Looy, Courtois, & Vermeulen, 2010), and so different effects of instructional games 

between genders can thus be expected. The literature on simulation games, however, is mixed 

concerning this issue. While some studies found that males scored higher than females on the 

post-test when learning through simulation games (Robinson et al., 1966; Soflano et al., 2015), 

other studies found that females outperformed the males (Bachen et al., 2012; Hense et al., 

2009). In fact, more studies found simulation games were equally beneficial for both genders 

in terms of learning achievement (Brom et al., 2011; Hwang et al., 2013; Keach & Pierfy, 1972; 

Lucas et al., 1975; Ruggiero, 2015; Squire et al., 2004; Tompson & Dass, 2000).  

Teacher characteristics represent the group of factors that are related to the instructors 

using the Modified Monopoly game as a teaching method. These comprise a teacher’s training 

experience with simulation games, motivation, preparation, and expectations (Hense et al., 

2009). The teacher’s training experience refers to familiarity with a new teaching method 

which is vital for structuring and managing an effective learning experience. The teacher’s 

motivation refers to important affective and attitudinal aspects of teacher behaviour, and 

involve his or her drive to utilise instructional simulation games in class. The teacher’s 

preparation refers to time spent by the teacher in preparing learning with a complex and 

potentially new method. Lastly, teacher’s expectation refers to the teacher’s intended outcomes 

from utilising simulation games in class. Hense et al. (2009) performed a study to examine 

these factors, and found that training experience and motivation significantly influenced 

student learning. Furthermore, although specific characteristics of the teacher were not 

examined in Knechel and Rand (1994) and Lucas et al. (1975), they did find that teachers had 

significant impact on student learning through simulation games.  

Game characteristics comprise content and game quality (Hense et al., 2009). The former 

refers to what extent learning objectives are integrated into the game and incorporated to match 

the functionalities of the game. Considering the simulation model within the game, it has to be 

a valid representation of reality to assist students to acquire applicable knowledge. The latter 

refers to what extent features such as the game materials, student’s manual for playing the game, 

and trainer’s manual for facilitating the game turn the simulation into a learning environment.  
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3.2.2 Process domain 

Collins (1990) and Collins et al. (1991, 1987) describe a cognitive apprenticeship as a model 

of instruction in which knowledge is situated within authentic activities and taught through 

interaction with teachers. The term ‘apprenticeship’ used in this model emphasises the context-

dependent nature of knowledge where a fairly complex task is learned through modelling 

authentic tasks, coaching and scaffolding to accomplish the task, and fading support. First, 

teachers make their tacit knowledge explicit by modelling their strategies to accomplish a given 

task. Next, teachers support the students to accomplish the tasks, and lastly, they encourage the 

students to accomplish the tasks independently. This model of instruction underlies the design 

of the Modified Monopoly game, which in turn affects the learning process of students.  

The Modified Monopoly game is designed to make the model of cognitive apprenticeship 

work in accounting classroom settings. To accomplish this, three main principles of cognitive 

apprenticeship (Collins, 1990; Collins et al., 1991, 1987) are incorporated in the design of the 

game. First, abstract tasks are situated in authentic contexts. Then, the diversity of context is 

varied, and the common aspects of the tasks are articulated in order to enable students to apply 

the skills learned to novel situations. Finally, the processes of the task are identified and made 

visible to students (i.e., modelling the task). As mentioned above, the teacher provides coaching, 

scaffolding, and fading support to students when they are engaged in solving a variety of 

authentic problems.  

First, the Modified Monopoly game situates the abstract tasks in authentic contexts. In 

the game, the students play a role as a business owner of tour and travel companies and 

franchise restaurants. Students actively generate and record events and transactions that are 

related to personal or business during the game, and are required to prepare the business 

financial statements at the conclusion of the game. Pay home electricity $100 is an example of 

a personal transaction, while Pay $400 for marketing and promotion consulting services is an 

example of a business transaction that students may encounter during the game. These allow 

students to practice the use of accounting entity concepts. By engaging students in the actual 

application of the concepts (accounting entity, accounting period, and historical cost), students’ 

understanding and motivation should improve. There are two main reasons for this: (1) they 

facilitate the students’ recognition of the integrative nature of the concepts and the relationship 

between the business operations of the entity and accounting outcomes (Knechel, 1989), and 

(2) they help students recognise the purposes or uses of the knowledge (i.e., accounting 

concepts) (Collins et al., 1991) and their relevance to students’ personal goals (Keller, 2010).  
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Next, the Modified Monopoly game provides an opportunity for students to solve 

realistic problems in a variety of situations. This is due to the nature of the game in which 

events or transactions generated depend on its dynamics. Table 3.1 illustrates the variety of 

situations that the students likely encounter when practicing accounting concepts through  

Modified Monopoly. It shows that the players may encounter three main situations: (1) 

personal transactions, (2) business transactions, and (3) neither personal nor business 

transactions. While the last situation does not affect players’ financial position (e.g., cash and 

liabilities), the first two do. The majority of the first two transactions involve either cash 

payments or cash receipts. Each of the cash transactions also leads to another situation, but its 

occurrence depends on actions taken by the players. Continuing the previous example 

regarding personal transactions, it is assumed that the students are required to pay home 

electricity $100. They have at least four options to pay off it: (1) withdraw money from a 

personal fund, (2) withdraw money from a business account, (3) borrow money from the bank, 

or (4) combine two or more methods of payment. Which option is taken certainly depends on 

the players’ (i.e., the students) strategy and/or financial conditions. Although each method of 

payment leads to different solutions, the same concepts, accounting entity, applies in every 

situations. The students, however, need to choose which accounting concept(s) to apply or not 

apply in every situation that they encounter in the game. These practices should assist students 

in acquiring the ability to apply concepts in new situations. 

The literature on educational psychology has recognised that students are more likely to 

apply what they learn to new situations if they learn in a variety of contexts (Bransford et al., 

2000; Collins et al., 1991; Gagné et al., 2005). There are two major reasons for this. First, it 

helps students learn the application conditions of their knowledge. When a subject is taught in 

this way, students learn to organise the concepts and to specify the contexts in which those 

concepts are applicable, so that they know when, where, and why to use (or not to use) a 

particular concept. It has been argued that knowledge that is not conditionalised is often “inert” 

because it is not activated, although it is relevant (Bransford et al., 2000; Whitehead, 1929). 

Second, it promotes the abstraction of knowledge and the development of a more flexible 

representation of knowledge (Bransford et al., 2000; Gick & Holyoak, 1983). Collins et al. 

(1991) argued that learning in variety of contexts facilitates the acquisition of knowledge in a 

dual form, both tied to the contexts of its uses and independent of any specific context. This 

unbinding of knowledge from a particular context supports its transfer to new problems and 

new areas. Studies revealed that students often fail to apply knowledge to new situations when 

they only learn in a single context (Bransford et al., 2000; Van Eck & Dempsey, 2002). Thus, 
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students learning to apply concepts in a variety of contexts are more likely apply the concepts 

learned in novel situations than those learned in limited contexts. 

Table 3.1: A variety of situations encountered by the students during the game 

No Type of 

transactions 

 Example Possible actions taken by the player 

1 Personal Cash payments Pay home electricity 

$100. 

To settle this transaction, the 

students may 

• withdraw money from 

personal fund, 

• withdraw money from 

business account, 

• borrow money from the bank, 

• combine two or more 

methods mentioned above. 

  

2 Personal Cash receipts Inherit $2,000 The students may 

• deposit the money in personal 

fund, 

• deposit the money in business 

account, 

• use the money to settle the 

loan with the bank. 

• combine two or more 

methods mentioned above. 

3 Business Cash payments Pay $400 for office 

rent. The rental period 

is 20 turns and 

commences from your 

current turn. 

The methods of payment presented 

in Situation No. 1 (personal, cash 

payment) also apply in this context.  

 

However, the amount cash paid and 

expense recognised in the financial 

statements depends on when this 

transaction occur.  
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4 Business Cash receipts Receive $600 for 

signing a contract to 

provide two “Wildlife 

Tourism” services. 

Perform one service 

this period, the second 

in the next period. 

The methods of receipt presented in 

Situation No. 2 (personal, cash 

receipts) also apply in this context. 

 

Because in the present study student 

played the game for two periods, 

when this transaction occur 

determine the amount of revenue 

reported in the financial statements. 

 

5 Neither 

personal 

nor 

business 

n/a Land on unowned 

business site and the 

player choose not to 

buy it. 

n/a 

 

Finally, the Modified Monopoly game includes worked examples in its modules in the 

manual in order to make the process of performing accounting tasks visible to the students. The 

worked examples illustrate the procedural steps required to accomplish the tasks generated 

from the game. Specifically, they are designed to help students adopt a more sophisticated 

method of applying the accounting concepts. The students, however, with teacher guidance 

need to find the solutions for their own transactions, as the transactions generated from the 

game are relatively unique from the examples and for each player. In fact, the students might 

create a procedure that is different from the examples for similar transactions, as the main 

purposes of the game are to promote conceptual development rather than procedural. Thus, the 

worked examples basically serve as a guidance and support or scaffolding of an expert for 

students attempting to engage in the game experiences, and a medium for reflection on their 

own and others’ efforts. The worked examples are a part of the game’s manual and are included 

in Appendix C. 

3.2.3 Outcome domain 

The learning outcomes of the Modified Monopoly game are classified based on the revised 

Bloom’s taxonomy (Anderson et al., 2014). Particularly, this study examines whether the game 

is effective in promoting students’ ability to apply basic accounting concepts (accounting 

period, business entity, and historical cost) in authentic situations. Anderson et al. (2014) 
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indicate that this ability is related to the cognitive process apply-implementing which is a 

higher-order thinking skill in the revised Bloom’s taxonomy (see Sections 2.3.2 and 2.6.6). 

Because any learning intervention is worthwhile if its effects are retained for a fairly long 

period of time (All et al., 2016), the effect of the game on students’ higher-order thinking is 

assessed not only immediately after the lesson, but also three to six months after the 

administration of the immediate assessment. 

3.2.3.1 Higher-order thinking 

Research has consistently found that intended learning outcomes are more likely to be attained 

when they correspond to instructional processes and assessment (Anderson et al., 2014; Cohen, 

1987). If the goal of instruction is higher-order thinking skills, the instruction and assessment 

must be designed to promote and evaluate students’ achievement of those skills. In this study, 

the situated cognition theory is adopted because the objectives of situated instructional model 

(e.g., cognitive apprenticeship) involve higher-order thinking skills (Collins et al., 1991; 

Herrington & Oliver, 2000). Specifically, one of its outcomes, “ability to use the concepts and 

tools of a community of practice” (Driscoll, 2005, p.182), is consistent with the intended 

outcomes of the Modified Monopoly game; that is, students are able to apply basic accounting 

concepts. Situated cognition theorists suggest that knowledge of application is more likely 

achieved when students engage in the actual use of the concepts in real-world situations (Brown 

et al., 1989; Lave, 1997). Collins et al. (1991) further indicated that varying the diversity of 

realistic scenarios can facilitate learners in applying knowledge to different situations. As 

mentioned in the previous section, the Modified Monopoly game provides a learning 

environment in which students practice concept applications in a variety of challenging realistic 

situations, while the teacher facilitates these processes through modelling, coaching, and 

scaffolding. 

Instructional approaches incorporating cognitive apprenticeship principles have been 

experimentally shown to be more effective in promoting the acquisition of knowledge 

application than traditional instruction (CTGV, 1990; Mayer et al., 2002; Sung et al., 2015). 

For instance, Sung et al. (2015) included modelling the authentic activities, coaching and 

scaffolding, and fading support to design a contextual decision-making game. The game aims 

to teach fourth graders in Taiwan how to take care of people recovering from surgery and how 

to take care of themselves if they have health-related problems. The medical expert skills 

required to succeed in taking care of the postoperative patient have been incorporated into the 

structure, rules, choices, and environment of the game. The learners are coached by the game 
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feedback, hints, and scaffolding. As the learners improved in their abilities, they moved to the 

next level of the game where the new and more difficult challenges were waiting to be 

accomplished. The performance of the contextual game group was compared with the 

traditional e-book group from the same school. The results showed that the game group 

demonstrated a higher level of learning achievement, motivation, flow experience, and 

problem-solving abilities than those learned through e-book. Van Eck and Dempsey (2002), 

however, found no differences between a simulation game and word problems that involved 

determining how much paint, wallpaper, and other materials were required to repair a room in 

facilitating transfer of knowledge to different situations. 

Furthermore, it has been argued that instructional simulation games are more effective 

than traditional teaching methods for promoting complex cognitive skills (Bonner, 1999; 

Fowler, 2006; Thurman, 1993) such as strategic decision making (Salas et al., 2009), critical 

thinking (Thorpe, 1971), self-regulated learning (Rieber, 1996), and higher level of Bloom’s 

taxonomy (Albrecht, 1995; Anderson & Lawton, 2002, 2009; Salas et al., 2009; Zigmont et al., 

2011). The studies reviewed in Section 2.6.6.2 confirmed this belief. Of the seven studies 

focusing on the higher-order level of Bloom’s taxonomy, five favoured simulation games. In 

fact, three of these five studies found that simulation games were beneficial for promoting the 

cognitive process apply-implementing (Cheng et al., 2014; Chuang & Chen, 2009; Soflano et 

al., 2015). Therefore, the Modified Monopoly game is likely effective in this type of cognitive 

process. 

3.2.3.2 Retention 

Studies suggest that active learning strategies assist students in retaining learned knowledge 

over the long term. Semb and Ellis (1994) reviewed 56 research studies examining retention of 

academic content from different areas (e.g., language, psychology, biology, and accounting). 

Their review revealed that students retain much of the knowledge learned in the classroom. 

Although they found that most instructional strategies did not lead to differentially better 

retention, the instructions actively involving students in the learning process did. These led 

them to hypothesise that active learning strategies result in qualitatively different memories 

that are more resistant to forgetting. This review is in line with the studies comparing 

simulation games with alternative instructional methods. Of 11 studies including the provisions 

for a delayed post-test, eight studies (e.g., Brom et al., 2011; Curry & Brooks, 1971; Keach & 

Pierfy, 1972; Lucas et al., 1975; Riegel 1969 in Pierfy, 1977) found that simulation games are 

as effective as alternative instructions in promoting learning. The simulation games, however, 
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result in better retention. The researchers believed that the active learning process of the 

simulation games caused students to retain what they learned. All these findings suggest that 

the active nature of the simulation games helps students remember what they learn for a long 

period of time. 

3.3 Purposes of the study and hypotheses 

3.3.1 Purposes of the study 

The majority of the studies examining the effectiveness of simulation games focus on the 

lower-order level of the Revised Bloom’s taxonomy rather than higher-order level (Sections 

2.6.6.1 and 2.6.6.2). Of the studies focusing on the higher-order level, none employ a retention 

test to verify the extent of learning with simulation games. This issue is important because 

learning from the games has greater value if students are able to maintain the acquired 

knowledge for a long period of time. Knowledge that is maintained is useful for future uses, 

such as performing job or tasks in the real world, or taking an advanced course or education.  

Furthermore, literature on accounting education indicated there is a lack of studies 

employing a rigorous research design in examining the effectiveness of simulation games 

(Section 2.7.2). The majority of studies employed a post-test non-randomized control design, 

student self-report in assessing cognitive learning, unreported validity and reliability of 

instrument, and unreported theory of learning underpinning the proposed game. Of the 

empirical work that exists, the population of interest is generally undergraduate or postgraduate 

students, with no single study that employs high school students. This research attempts to 

provide more rigorous evidence of the effectiveness of the Modified Monopoly game in 

promoting the acquisition and retention of higher-order thinking skills in high school settings. 

To improve internal validity and gain understanding of the potential effectiveness of the game 

in learning accounting concepts, two alternative approaches, Extended Problem and computer 

assisted instruction (CAI), were used as comparison groups in the present study. 

3.3.2 Hypotheses 

This study examines the acquisition and retention of higher-order thinking abilities with 

content integrated in a business simulation game. Specifically, the students are expected to 

acquire abilities to apply basic accounting concepts in a variety of realistic situations, which is 

related to the cognitive process apply-implementing and is classified as higher-order cognitive 

process of the revised Bloom’s taxonomy (Anderson et al., 2014). The concepts reinforced are 

accounting period, business entity, and historical cost. These concepts are chosen because they 
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represent some of the basic concepts underlying current accounting practices and the literature 

indicates that students tend to struggle with them (e.g., Lucas, 2000; Lucas & Mladenovic, 

2009; Magdziarz, 2016). To examine this issue, a popular business simulation game, Monopoly, 

has been designed in accordance with the principles of cognitive apprenticeship (Collins, 1990; 

Collins et al., 1991, 1987). Prior studies (see Sections 3.2.3.1 and 3.2.3.2) have shown the 

effectiveness of cognitive apprenticeship instruction and simulation games for promoting 

higher-order thinking and retention. 

Additionally, studies examining the effectiveness of simulation games commonly 

compare the game with traditional instruction (i.e., lecture) (e.g., Brom et al., 2011; Capelo et 

al., 2015; Dzeng et al., 2014). While this approach is useful to control some threats to internal 

validity such as history, maturation, testing, and instrumentation (Gall, Gall, & Borg, 2003), it 

may result in sources of threats caused by social interactions such as (1) imitation of treatments, 

(2) compensatory rivalry by the control group named “John Henry effect” by Saretsky (1972) 

in Shadish, Cook, & Campbell (2002), (3) compensatory equalization of treatments, and (4) 

resentful demoralization of the control group (Cook & Campbell, 1979). These occur 

particularly when the different groups (e.g., experimental and control), or key people involved 

in performing the treatments (e.g., teachers) are aware of each other’s existence and of the role 

that they play in the research project or are in communication with one another. In order to 

control the social interactions effect, this study employs two learning approaches that are 

equally desirable to the control groups, that is, the Extended Problem and CAI. The two 

methods have the same learning objectives of the game. While the Extended Problem was 

developed by the researcher, CAI was developed by experienced New Zealand teachers and 

published authors. This procedure not only enhances the internal validity of the study, but also 

allows a comparison of the game’s impact on students’ higher-order thinking and retention 

with different learning approaches. With all these purposes and based on the prior studies on 

situated learning and simulation games, the following hypotheses (stated in the alternative form) 

are proposed for this study. 

Hypothesis 1 (H1): Students taught through the Modified Monopoly game will exhibit 

greater levels of higher-order thinking skills than students taught through (1) an extended 

accounting problem, and (2) computer-assisted instruction.  

Hypothesis 2 (H2): Students taught through the Modified Monopoly game will exhibit 

better long-term retention of knowledge than students taught through (1) an extended 

accounting problem, and (2) computer-assisted instruction.  
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3.4 Summary 

The first part of this chapter introduces the chapter while the second part comprises the 

conceptual framework built on the literature review in Chapter 2. The framework is developed 

based on an input-process-output approach. A model of situated learning instruction, cognitive 

apprenticeship, and Bloom’s revised taxonomy are used to explain the relationship between the 

learning process and outcomes of the Modified Monopoly game. The third part of this chapter 

develops specific hypotheses on the link between the Modified Monopoly game and higher-

order thinking skills and retention. Particularly, this study predicts that the game approach will 

be superior to the non-game approaches (i.e., the extended problem and CAI) in promoting 

students’ higher-order thinking skills and retention. The final part summarises the chapter. 
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Chapter 4 Research Method 

4.1 Introduction 

This chapter presents the research method used to examine the hypotheses stated in Chapter 3. 

This chapter is organised as follows. Section 4.2 explains the research design. Section 4.3 

describes the pilot study, while Section 4.4 describes the population and sample selection. 

Section 4.5 describes the data collection, which consists of the research process and research 

instruments. Section 4.6 explains the statistical methods used to examine the hypotheses. 

Finally, Section 4.7 concludes this chapter.  

4.2 Research design 

Since this study examines the effect of the Modified Monopoly game on students’ higher-order 

thinking skills and retention by deliberately imposing treatments (i.e., the Modified Monopoly 

versus Extended Problem versus CAI) on a group of subjects, an experimental design was 

chosen to investigate the topic. The experimental design allows the researchers to control all 

variables that possibly influence the outcome except the independent variable, which makes it 

very powerful to establish causal relationships. This differs from a correlational and survey 

study, which involves collecting and analysing data without changing existing conditions. 

Hence, if implemented well, experimental designs are often believed to be the most rigorous 

of quantitative research designs (Creswell, 2012). 

Cook and Campbell (1979) identified two basic types of experimental designs: true 

experiments and quasi-experiments. This study employed one of the quasi-experimental 

designs referred to by Campbell and Stanley (1966) as design number 10, the “Non-equivalent 

Control Group Design” (p. 40). This design has the key features of a true experiment except 

random assignment of participant students from a general population to the experimental and 

control groups. Instead, intact school/classes are used and one group is designated as the 

experimental or control group at random by the researchers.13 This procedure was necessary in 

the present study because the time allocated for the experiment to each high school was only 

sufficient to do one part of the treatments, i.e., the Modified Monopoly game, Extended 

Problem, or CAI. Schools were randomly assigned to game, Extended Problem, or CAI with a 

pre-test and two post-tests, one immediately after treatment and a second at three to six months 

                                                           
13 All the participating schools comprised one accounting class of year 11 or 12 in 2015. Two of them had two 
accounting classes in 2016 (see Section 4.4.2.1). 
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after the treatment. Figure 4.1 presents the research design of this study performed in 2015 and 

2016. This design controls for most major sources of internal validity as well as some sources 

of external validity (Campbell & Stanley, 1966). 

Figure 4.1: Research design of 2015 and 2016 main study 

 

Decile: As at 1 December 2015 (Ministry of Education, 2015b) 

A matching procedure (Shadish et al., 2002) followed by random assignment was used 

to create comparable treatment groups through a process that was free from bias. To accomplish 

this, the participating schools were matched on the basis of the following characteristics: class 

size, gender, and decile.14 The matching resulted in two groups of schools that had similar 

characteristics. The first group contained school C, D, and G featuring boys schools, medium-

sized class (25–30 students per class), and medium (7) and high decile rating (9–10). The 

second group consisted of school A, B, E, and F featuring girls and co-educational schools, 

small-sized class (4–12 students per class), and medium (7) and high decile rating (8–10). The 

members of each group were then randomly assigned to either the experimental or control 

groups by using www.randomizer.org. This procedure resulted in relatively similar schools’ 

attributes among the Modified Monopoly (school A, B, and C), Extended Problem (school F 

and G), and CAI group (school D and E). However, school C and G withdrew from the 2015 

main study due to constraints of the school program and schedule. This made the number of 

students participating in 2015 as follows: 16, 6, and 39 in Modified Monopoly, Extended 

Problem, and the CAI group, respectively.  

                                                           
14 New Zealand classifies the economic makeup of families that send children to a given school by decile. Decile 

1 represents the tenth of all NZ schools with the lowest average parental income, while decile 10 represents the 

tenth of all NZ schools with the highest average parental income (Ministry of Education, 2015b). 

http://www.randomizer.org/
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In order to balance the number of students participating in each of the groups and to help 

control for the teacher variables, the type of instruction used by schools in experimental and 

control groups was exchanged in 2016. The teacher of school A and B that had previously used 

the Modified Monopoly game was assigned to use the Extended Problem. The teacher of school 

D and E that had previously used CAI was assigned to use the Modified Monopoly game. 

School F withdrew from the 2016 study due to constraints of the school program and schedule.  

More schools/classes were assigned to either the Modified Monopoly or the Extended Problem 

groups because the number of participating students in the two groups was much smaller than 

that of the CAI group in the 2015 study. Additionally, school H that had not participated in the 

2015 study was assigned randomly to either the Modified Monopoly, Extended Problem, or 

CAI. This school contained one medium-accounting class size (20 students) of the year 11 and 

featured co-educational and a medium decile rating (7). School C and G withdrawing from the 

2015 study took part in the 2016 study. School G re-joined the Extended Problem group (as it 

was randomly assigned in the 2015 study), while school C was assigned to the CAI group. The 

group of school C was changed from the Modified Monopoly to CAI because the confirmation 

for participating from school C was obtained after all schools had been advised about the type 

of instruction that they would run in 2016. The assignment of school C (17 students) to the CAI 

was also necessary to balance the number of samples in the experimental and control groups. 

This procedure resulted in the Modified Monopoly group containing 63 students (school D, E, 

and H), the Extended Problem group containing 59 students (school A, B, and G), and CAI 

group containing 17 students (school C). 

Sources of threats to internal validity arise from the experimental design and social 

interaction. Campbell and Stanley (1966) mentioned eight possible sources of threats to internal 

validity. These sources represent the effect of (1) history, (2) maturation, (3) testing, (4) 

instrumentation, (5) selection, (6) mortality, (7) regression, and (8) interaction of extraneous 

factors such as history, maturation, and testing. The first seven factors are either controlled for 

by the nature of the design or have no effect upon the design. This is because both the 

experimental (the Modified Monopoly) and the control groups (i.e., the Extended Problem and 

CAI) would encounter all the same history and maturation threats, would have the same testing 

and instrumentation problems, would have the same opportunity to be selected as the 

experimental or control groups, and would have similar rates of mortality and regression to the 

mean (Campbell & Stanley, 1966; Gall et al., 2003). Hence, the only difference found between 

those groups can be attributed to the instructional method. The design, however, does not 
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control for the interaction of such extraneous factors as history, maturation, selection, or testing, 

but (Campbell & Stanley, 1966) have stated that normally such interactions are improbable.  

This study also controlled four sources of internal invalidity that are caused by social 

interaction and randomisation does not rule out. These sources represent (1) imitation of 

treatments, (2) compensatory rivalry by the control group named “John Henry effect” by 

Saretsky (1972) in Shadish et al., (2002), (3) compensatory equalization of treatments, and (4) 

resentful demoralisation of the control group (Cook & Campbell, 1979). Most of these threats 

develop because the different groups (e.g., experimental and control) or key people involved 

in performing the treatments (e.g., teachers) are aware of each other’s existence and of the role 

that they play in the research project or are in communication with one another. Three type of 

controls as recommended in the literature (Cook & Campbell, 1979; Creswell, 2012; Gall et 

al., 2003) were used to minimise these threats. First, the administration of treatments in the 

schools which were physically located in different areas. This might limit the students in 

experimental and control groups discussing the study because the nearest and the farthest 

distance between the schools were about 1 km and 14 km, respectively. Second, the teachers 

were informed about the assigned treatment, but not about how it was assigned to them. The 

teachers were not even informed about the research hypotheses. Lastly, the administration of 

equally desirable, but different treatments (e.g., Extended Problem or CAI) to the control 

groups. This minimises the feeling of inequities among the treatment groups that possibly lead 

to one or more of the threats stated in this paragraph. 

Sources of threats to external validity cited by Campbell and Stanley (1966) did not seem 

to cause a serious threat to the validity of this study. These sources represent: (1) interaction of 

testing and treatments, (2) interaction of selection and treatments, and (3) reactive arrangement. 

The test procedure and the instrument used were similar to the regular classroom quiz, so it is 

unlikely that they caused an interaction of testing and treatments. The interaction of selection 

and the treatments were controlled for by involving eight schools that represent the 

characteristics of most schools in New Zealand. Those participant schools featured state-owned 

(six schools) and state-integrated (two schools), medium (four schools) and high decile (four 

schools), and boys (three schools), girls (two schools), and co-educational (three schools). 

Ministry of Business Innovation and Employment (2017) reported that 85% children of New 

Zealand choose to study at state-owned schools (funded by government). This study, however, 

did not involve a group of schools from the low decile (1–3) band. According to the New 

Zealand schools directory published by the Ministry of Education (2017), this group represents 

about 30% of secondary schools that cater for children aged 12–18 years. The impact of the 
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absence of a low-decile school on the results of this study will be discussed in Chapter 6 

Conclusions and Implications. The final threat to external validity, reactive arrangement, was 

controlled for by using intact classroom groups, as Campbell & Stanley (1966) recommended.  

Regarding data analysis, three statistical tools: mixed between-within subjects ANOVA, 

one-way independent ANOVA, and Gabriel post-hoc analysis will be used to test the two 

hypotheses proposed in this study. This is discussed in Section 4.6. 

4.3 Pilot study 

The pilot study aimed to assist the researcher in investigating the sequencing and timing of the 

lesson and research instruments. The pilot was conducted separately at two schools, school B 

and D during March and February 2015, respectively. Six year 12 accounting students from 

school B and 18 from school D agreed to participate in the pilot study. School B tested the 

Modified Monopoly game, while school D tested the Extended Problem. Prior to commencing 

the pilot, the researcher gave a briefing to the teacher regarding the objectives and procedures 

of the study, such as the prerequisite accounting topics, the required time, and how to 

administer the assigned approaches (i.e., Modified Monopoly or the Extended Problem) and 

research instruments.  

To examine the sequencing and timing of the lesson, the pilot took eight of the regular 

class meetings (50 minutes each), which was the same amount of time required for the main 

study without a delayed post-test. Three major limitations were found during the game testing. 

First, the use of video to introduce the game’s rules that are not found in the original 

Monopoly® game seemed ineffective. Second, students might only generate events and 

transactions that feature simple accounting tasks. Third, although Monopoly® is a popular 

business simulation game, some students have never played it. The first challenge was solved 

by providing a quick reference guide for each student and a complete guide for each group of 

players (see Appendix C). The teachers were also asked to explain the new rules to the students 

using the guide. The second one was solved by adding rules in which the players were 

encouraged to buy all unowned sites and business equipment, although they do not own all the 

sites of a color group,15 and to play for a minimum of 50 minutes or 12 turns for each “year” 

of the game. Finally, the unfamiliarity with Monopoly® was solved by assigning those who 

had not had experience with the game to the group of players who were familiar with it. It was 

found that the students were able to complete the game with little guidance from the teacher 

                                                           
15 The Monopoly® requires that players own all the sites of a color group before they build houses on that site.   
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within the planned time. Regarding the testing of the Extended Problem approach, no 

significant problems were found, likely because the way it was delivered did not substantially 

differ from the conventional method of teaching.  

Two research instruments called BC and NC were used to assess the higher-order 

thinking skills of the 24 students involved in the pilot study. The NC served as a pre-test, while 

the BC served as post-test. Overall, the students were able to complete the test within 50 

minutes. The pilot was also used to collect evidence of reliability measures examined through 

the classical test (CTT) and item response theory framework (IRT). It was found that internal-

consistency reliability, computed with the Kuder-Richardson 20 formula, for the NC and BC 

test was .94 (SEM = 1.66) and .90 (SEM = 1.88), respectively.  

The Rasch model based on IRT shows that the person and item reliability for NC were .90 

and .87, respectively, while the person and item reliability for BC were .86 and .88, respectively. 

All reliability indices were above the threshold of .80 and thus acceptable (Bond & Fox, 2007; 

Linacre, 2012). The acceptable person (or item) reliability implies that there is a high 

possibility that students (or items) predicted with high measures indeed do have higher 

measures than students (or items) predicted with low measures (Linacre, 2012). The person 

separation index of NC was 2.97 (SD = 2.8) and its item separation index was 2.54 (SD = 2.71), 

with acceptable overall model root mean square error (RMSE) of .94 and 1.07, respectively. 

The commonly accepted criterion for the separation indices is 3.0 (Bond & Fox, 2007) or at 

least 2.0 (Lee, Grossman, & Krishnan, 2008). The values obtained indicate acceptable 

separation between the NC items and between the students. Similarly, the values obtained for 

BC are at an acceptable level where the person separation index was 2.52 (SD = 2.02) and item 

separation index was 2.72 (SD = 1.95), with RMSE, .80 and .72, respectively. 

To sum up, the pilot study results suggest that both instructional methods (Modified 

Monopoly and Extended Problem) and research instruments (BC and NC) were ready to be 

used in the main study in which more students would be involved. Its process will be discussed 

in the next section. 

4.4 Population and sample 

4.4.1 Population 

The population for this study is the year 11 and 12 accounting students from state and state-

integrated high schools in one of the largest cities in New Zealand. The year 11 and 12 students 

were considered the educationally relevant and significant population because the topics 

included in the treatments (e.g., the Modified Monopoly game) are normally elements of 
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accounting studies curricula at level 6. Specifically, some learning indicators of level 6 

accounting cited by the Ministry of Education (2015a), such as explains the concepts used in 

the preparation of financial statements, demonstrates how the accounting equation is used to 

process transactions, completes balance day adjustments, and demonstrates understanding of 

financial statement preparation in order to present a true and fair view of the entity, are similar 

to the indicators assessed in the present study. These indicators are also associated with two 

out of seven achievement standards of NCEA (The National Certificate in Educational 

Achievement) level 1 accounting, that is, (1) demonstrate understanding of accounting 

concepts for small entities; and (2) prepare financial statements for sole proprietors, which are 

offered in most New Zealand high schools (New Zealand Qualifications Authority, 2017). It 

was, therefore, easier to ask the accounting teachers to arrange their classes to conduct this 

study.  

The next section consists of two subsections. The first one describes the characteristics 

of the schools within which the sample (i.e., year 11 and 12 accounting students) were recruited, 

and the second one describes the characteristics of the sample used for this study. 

4.4.2 Participants and sample characteristics 

4.4.2.1 The high school 

The research participants were recruited by using a convenience sampling method. Twelve 

high schools located in one of the largest cities in New Zealand were contacted by email and/or 

meeting the accounting teacher directly. Five schools agreed to participate in the 2015 and 

2016 main study, and three schools agreed to participate in the 2016 main study. These schools 

were labelled from A to H.16 Additionally, Schools B and D.1 participating in the 2015 and 

2016 main study had been involved in the 2014 pilot study. As described in Section 4.2, the 

students were randomly assigned to the experimental or control groups based on school/class. 

This was mainly due to time constraints, as there was only sufficient time allocated in the high 

schools to do one part of the evaluation, i.e., the Modified Monopoly game, Extended Problem, 

or CAI. Table 4.1 presents the characteristics of the schools that were contacted to be a 

participant in this study. 

                                                           
16 As schools D and G have two accounting classes each, the number of participating schools presented in the 

Table 4.3 is 10. The two classes in school D are labelled D.1 and D.2 while the two classes in school G are labelled 

G.1 and G.2. The class D.1 and D.2 were taught by different teachers, while the class G.1 and G.2 were taught by 

the same teacher. Additionally, the teacher in D.2 was the teacher of school F who had participated in the 2015 

main study.   
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Eight participating schools represent common types of high schools in New Zealand in 

terms of gender of students, authority, and school decile.17 According to (Ministry of Education, 

2017b), co-educational and state schools are the most common school gender and authority in 

New Zealand with their nationwide percentage of 78% and 69%, respectively, in 2017. This 

study involved three (38%) co-educational and six (75%) state schools. This is confirmed by 

Ministry of Business Innovation and Employment (2017) reporting that the majority of New 

Zealand children (85%) studied in state schools. Regarding school’s decile, Ministry of 

Education (2017b) reported that the proportion of low-, medium-, and high-decile schools are 

relatively similar with their nationwide percentage of 30%, 38%, and 26%, respectively, in 

2017.18 This study included four (50%) medium-decile and four (50%) high-decile schools. 

None of the schools with the low-decile rating, however, were involved because of the non-

existence of this type of school in the city being studied. 

Table 4.1: The characteristics of participating and non-participating schools* 

Characteristic Category Participating 

schools 

Non-participating 

schools 

Gender of students Boys school 3 - 

 Girls school 2 2 

 Co-educational 3 2 

Authority Private - - 

 State: integrated 2 2 

 State: not integrated 6 2 

Decile Low - - 

 Medium 4 2 

 High 4 2 

*As at 1 December 2015 (Ministry of Education, 2015b) 

                                                           
17 The decile is the method to group the schools in New Zealand based on the socio-economic backgrounds of the 

students at the school in order to target funding, specifically for state and state-integrated schools (Ministry of 

Education, 2015b). The groups are called decile as they are divided into 10 evenly sized groups. The higher the 

school’s decile, the lower proportion of students recruited by the school from low socio-economic communities. 

For example, decile 10 schools are the 10% of schools with the largest proportion of students from a high socio-

economic background. On the other hand, decile 1 schools are the 10% of schools with the largest proportion 

of students from alow socio-economic background.  

18 The New Zealand Qualifications Authority (NZQA, 2016) classified schools in the decile 1-3, 4-7, and 8-10 

band into a low, medium, and high category subsequently. Six percent of the schools, however, did not have a 

decile rating (Ministry of Education, 2017b).  
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The characteristics of schools choosing to participate and those of schools choosing to 

not participate are relatively similar. Two schools did not participate because either an 

accounting class was not offered or topics included in the Modified Monopoly game were not 

components of their curricula. The other two schools refused to participate for non-academic 

reasons. Moreover, the non-participating schools had similar characteristics with the 

participating one in terms of gender of students, decile, and authority. The non-participating 

schools featured girls’ and co-educational school, and decile ratings ranging from medium to 

high (5 to 10). These characteristics also appear in the participating schools with an exception 

that participating schools included a boys’ school. Regarding authority, all the schools were 

state and state-integrated schools. The latter is a former private school that has been integrated 

into the state system (Ministry of Education, 2017a). Hence, non-response bias is presumed to 

be minimal in this study. 

4.4.2.2 Year 11 and 12 student 

The sample of this study consisted of 200 year 11 and 12 students (14 to 18 years old) from 14 

accounting classes from eight high schools in a New Zealand city. Of the 200 students, 61 

participated in 2015 and 139 in 2016. All but two students participating in the pilot and main 

studies were different people. 

Prior to the commencement of the study, ethical consent was obtained from the 

University of Otago. The consent form along with an information sheet about the study was 

then distributed to the students with the assistance of the teachers. Those who were 15 years 

old or below at the time of the study were required to ask their parents or guardians to sign the 

consent form. Of the 218 students, 200 returned the signed consent form. Thus, only the results 

from these students were included in this study.  

The profile of the 200 students shown in Table 4.2 is representative of the major ethnic 

groups in New Zealand. Based on the 2013 census in New Zealand, 74% of the population 

described themselves as European, 14.9% as Māori, 11.8% as Asian, and 7.4% as Pacific 

Islander (Stats NZ, 2014). This proportion is relatively similar to the proportion of students’ 

ethnicity as shown in Table 4.2. Further, as the classes contained primarily year 11 students, 

the largest proportion (87.5%) of students’ age ranged from 15 to 16 years. Regarding gender, 

the number of male students enrolling in accounting class tends to be larger (63%) than the 

number of female students (37%). In fact, two boys’ schools participating in this study had two 

medium-size accounting classes. This can be compared with the girls’ school that only had one 

class with a similar size. 
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Table 4.2: Sample characteristics 

Characteristic Category N % 

Ethnicity* NZ European 145 72.5 

 NZ Māori 16 8 

 Pacific Islander 2 1 

 Asian 28 14 

 Other 9 4.5 

Age 13-14 6 3 

 15-16 175 87.5 

 17-18 19 9.5 

Gender Female 74 37 

 Male 126 63 

* The major ethnic groups from the New Zealand census were used to classify self-described ethnic 

groups. For details, see http://www.stats.govt.nz/Census/2013-census/profile-and-summary-

reports/infographic-culture-identity.aspx 

A different number of samples was used to meet the specific objectives in this study. Of 

200 students, 187 and 183 completed the pre-test and survey of the learning experience, 

respectively. The former was used to examine the instrument equivalency (Section 4.5.2.4) 

while the latter was used to examine students’ perception of the assigned approach (Section 

5.2.5). To examine the hypotheses of this study (from Section 5.2.1 to 5.2.4), 144 out of 200 

students’ test results were used. Fifty-six students were deleted for the following reasons: 

absence at the time the pre-tests were administered, inability to provide a make-up on the post- 

and delayed post-tests, and withdrawal from school. Additionally, four out of 56 students were 

eliminated because they are considered as outliers, which was determined through a careful 

examination. The outliers were first identified by observing the pattern of students’ 

performance scores through nine scatter plots each of which depicted the relationships between 

two performance tests (e.g., pre- versus post-test) for each intervention group (e.g., the 

Modified Monopoly). An extremely high score on the pre-test followed by an extremely low 

score on the post-test is an example of a possible outlier. The data collection instrumentation 

was then checked to determine whether the outlier was due to a data entry error or an 

instrumentation error. Finally, two experienced researchers in survey design and analysis were 

asked to examine the answer sheets of the suspected four outliers. They confirmed the initial 

belief that the four sets of responses should be removed from further analyses. It is noteworthy 

that the results of hypotheses testing are identical with and without outliers. However, some 

http://www.stats.govt.nz/Census/2013-census/profile-and-summary-reports/infographic-culture-identity.aspx
http://www.stats.govt.nz/Census/2013-census/profile-and-summary-reports/infographic-culture-identity.aspx
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statistical test assumptions can be satisfied after removing the outliers. Of the 144 subjects 

remaining, there were 59 students in the Modified Monopoly group, 50 students in the 

Extended Problem group, and 35 students in CAI group. The imbalance division between 

groups occurred because one teacher (school F) in the CAI group was not able to participate in 

the 2016 study. 

Table 4.3 presents the distribution of the participants according to school/class, gender, 

age, and ethnicity. All treatments contained small and medium-size classes size of high schools 

that are rated in the above-average decile (from 7 to 10) by the Ministry of Education (2015b). 

They were also similar in the distribution of age and ethnicity, except the CAI groups had a 

smaller a number of female students than the other two groups. Thus, the sample of students 

used in this study was relatively homogeneous in terms of the class size, school decile, age, 

and ethnicity, but not gender. 

4.5 Data collection methods 

4.5.1 Research process 

This study was conducted in 2015 and 2016. In 2015, the teachers (i.e., the schools) were 

randomly assigned to either the experimental groups (the Modified Monopoly game) or control 

groups (the Extended Problem or CAI) (see Section 4.2). In 2016, to control the teacher 

variables and increase the sample size, the teaching methods used by the teachers were 

exchanged. For instance, the teacher using the Modified Monopoly game in 2015 was assigned 

to either the Extended Problem or CAI in 2016. The teachers introduced the study to their 

students and requested them or their parents to sign the provided consent form. Students who 

did not agree to be a part of the study or did not return the consent form (8% in all) completed 

an alternate learning activity during the experimental period. Furthermore, training was 

conducted in order to familiarise the teachers with research procedures and treatment. This was 

then followed by an experimental study consisting of four phases: pre-test (50 minutes), 

treatment (300 minutes), post-test (50 minutes), and delayed post-test (50 minutes). 

Prior to the commencement of the experimental study, the teachers were trained to 

conduct the test and treatments. This training took about two hours in the workspace of each 

teacher. In general terms, it was told to them that the purpose of the study was to examine the 

educational benefit of three innovative methods of teaching the students taking level 1 

accounting. The teachers were only informed about the method that they would use without 

discussing the other two approaches. They were also told that the method they would use was 

determined randomly in order to make the groups as equal as possible. Although some teachers 
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Table 4.3: Distribution of participants (of which the data were analysed) completing all the tests according to school/class, gender, age, 

and ethnicity 

Treatment* 
School 

(2015) 

School 

(2016) 
N 

Gender Age Ethnicity 

Female  Male Median Mean SD 
NZ 

European 

NZ 

Māori 

Pacific 

Islander 
Asian Other 

MM A, B 
D.1, D.2, 

E, H 
59 22  37  15.00 15.51 0.75 37  5  2  12  3 

EP F 
A, B, 

G.1, G.2 
50 27  23  16.00 15.76 0.77 38  3  0 8  1 

CAI D.1, E C 35 2  33  15.00 15.23 0.49 29  3  0 1  2 

Total 144 51 93    104 11 2 21 6 

*MM: Modified Monopoly; EP: Extended Problem; CAI: Computer-assisted instruction 



98 
 

had preferences for a particular method, they still seemed enthusiastic to use the assigned one 

because it was considered as innovative as the other two methods, and they had not had 

experience using it previously. Further, the prerequisite and purpose of the test was told to them, 

but they were not advised of the research hypotheses and whether they were in the experimental 

or control conditions. The protocol of the test was also reviewed. Specifically, they were told 

that the type of test is closed book, students must work individually, and assisting the students 

during the test was not allowed.  

The teachers were given the opportunity to practice the materials and ask questions 

regarding the use of the materials. The teachers played one round of the Modified Monopoly 

game so that they could familiarise themselves with the basic operation and critical features of 

the game. This helped the teachers understand the relation between the features of the game 

and learning objectives. For instance, the teachers were introduced to the My Business and My 

Life cards. The former provides a description about business transactions, while the latter gives 

a description about personal transactions. The teachers could instantaneously recognise that the 

purpose of the cards was to reinforce the business entity concept. They were advised to help 

the students learn how the business entity concepts (and two other relevant concepts, i.e., 

accounting period and historical cost) are used to solve problems generated from the game.  

The Extended Problem and CAI group teachers were also trained in the same way as the 

Modified Monopoly game group teachers. The teachers had the opportunity to practice the 

material and were informed about its critical features. The Extended Problem group teachers 

were advised to teach the materials in any way they felt would be most effective with their 

students. They were told that they did not have to develop a special method or effort with which 

they were not familiar or comfortable. On the other hand, the CAI group teachers were advised 

that teaching activities would be minimal because the CAI had incorporated critical features of 

instruction, such as learning objectives, learning resources, progress tracking, and assessment 

of learner performance. They were advised instead to monitor students’ progress through the 

administration suite and provide assistance when their students encountered problems during 

the lesson.  

Finally, both the experimental and control group teachers were provided with lesson 

plans and resources (see Appendices C, D, and E) to ensure that the learning objectives were 

achieved in accordance with the allocated time. Lesson plans, which include guidance to link 

practices to concepts learned, helped the teachers integrate the assigned instructional method 

into the school curriculum. Furthermore, a number of resources were provided to help the 

teachers run the assigned method, including (a) printed learning materials (e.g., a set of the 
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Modified Monopoly game for the teachers using the game), (b) electronic copy of learning 

materials (e.g., a set of the Extended Problem and its solution for the teachers using the 

Extended Problem), and (c) a licence code to access the materials and administration suite for 

the teachers using the CAI.  

The study began after the teacher had finished teaching the topics about (a) describing 

accounting, (b) defining and applying financial elements, (c) describing and explaining 

accounting concepts, (d) describe and analyse transaction, (e) income statement, and (f) balance 

sheet with balance day adjustments incorporated. Hence, the majority of the teachers started 

running the study in the beginning of term three of the school semester (i.e., July–August). The 

study was conducted during the regular class time and comprised four main phases: pre-test, 

treatment, post-test, and delayed post-test.  

In the first phase, the students were required to complete a pre-test questionnaire (this 

will be described in Section 4.5.2) containing demographic questions and an instrument to 

measure basic accounting concepts knowledge. Two sets of case-based questions of similar 

difficulty were employed. The two tests were called Bright Child and Natural Catering (from 

now on, BC and NC, respectively). Half of the students took BC as the pre-test and NC as the 

post-test, while the other half took NC as the pre-test and BC as the post test. They were asked 

to work individually and informed that results of the test would not impact their final grade. 

The pre-test took 50 minutes or one regular class meeting.  

The treatment phase took six regular class meetings (300 minutes in total). This made the 

treatment phase last for one and a half weeks because most of the participant schools scheduled 

four class meetings per week for accounting subjects. The activities of both the experimental 

and the control groups during this period are shown in Table 4.4. The researchers took a role 

as participant observer during the treatments and intervention was kept to a minimum. Only on 

a few occasions did the researcher provide technical assistance to the students in both the 

experimental and control groups. For instance, the researchers helped distribute game 

components, such as Modified Monopoly money, token, and worksheets, to the players in the 

game conditions. Likewise, the researchers helped distribute worksheets to the students in the 

Extended Problem conditions. Because paper and pencils were not used in the CAI conditions, 

the assistance was given when students encountered a problem in running the software. 

Students in the experimental group played the modified version of the Monopoly™ board 

game with the guidance of the teacher. The teacher divided the students into groups of three or 
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Table 4.4: Overview instructional activities of the research groups 

Class 

meeting * 

Experimental group: the Modified 

Monopoly game 

Control group 1: The Extended 

Problem 

Control group 2: The Computer-

assisted instruction 

1 The teacher  

• introduced the Modified 

Monopoly game and its 

learning objectives;  

• divided the students into 

groups of three or four 

students; 

• red the quick reference 

guide; and 

• explained how to record 

transactions in Owner’s 

Diary. 

The students  

• played the Modified 

Monopoly game for a total 

15 turns, or a year); and  

• recorded events and 

transactions experienced 

during the game in Owner’s 

Diary. 

 

The teacher 

• introduced the Extended 

Problem and its learning 

objectives; and 

• asked students to complete 

the first part of Extended 

Problem. This part 

required students to 

prepare Anne’s Tour & 

Travel financial statements 

for July 2014 by analysing 

a summary of cash flow 

records of the business 

owner.  

The students  

• completed the first part of 

Extended Problem. 

The teacher  

• discussed the solutions of 

the first part of Extended 

Problem. 

The teacher 

• introduced the CAI and its 

learning objectives; and 

• asked students to answer 

questions which were 

related to achievement 

standard Demonstrate an 

understanding of 

accounting concepts for 

small entities (90976) - 

Part 3: Describing and 

explaining accounting 

concepts. 

The students 

• completed the assigned 

tasks. 

The teacher  

• monitored students’ 

progress and provided 
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assistance when students 

needed it. 

2 The students  

• analysed and transferred 

transactions from Owner’s 

Diary to the accounting 

equation; and 

• prepared the financial 

statements for the first year 

(to be continued). 

The teacher 

• provided feedback, hints, 

and scaffolding on students’ 

work, and 

• ensured that students’ work 

was correct before 

continuing to the second 

year (to be continued). 

 

 

The teacher 

• introduced the second part 

(2.1) of Extended 

Problem; and 

• asked students to complete 

the second part (2.1) of 

Extended Problem. This 

part required students to 

prepare Anne’s Tour & 

Travel financial statements 

for August 2014 by 

analysing events and 

transactions occurring 

during this period. 

The students  

• completed the second part 

(2.1) of Extended 

Problem. 

The teacher 

• asked students to answer 

questions which were 

related to achievement 

standard Demonstrate an 

understanding of 

accounting concepts for 

small entities (90976) - 

Part 4: Describe and 

analyse transactions. 

The students 

• completed the assigned 

tasks. 

The teacher  

• monitored students 

progress and provided 

assistance when students 

needed it. 

3 The students  

• (continued) analysed and 

transferred transactions from 

The teacher  The teacher 

• asked students to answer 

questions which were 
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Owner’s Diary to the 

accounting equation; and 

• prepared the financial 

statements for the first year. 

The teacher 

• (continued) provided 

feedback, hints, and 

scaffolding on students’ 

work, and 

• ensured that students’ work 

was correct before 

continuing to the second 

year. 

• discussed the solutions of 

the second part (2.1) of 

Extended Problem. 

related to achievement 

standard Prepare Financial 

Statement for sole 

proprietors (90978) - Part 

1: Income Statement. 

The students 

• completed the assigned 

tasks (to be continued). 

The teacher  

• monitored students 

progress and provided 

assistance when students 

needed it (to be 

continued).  

4 The students  

• played the Modified 

Monopoly game for 

a total 15 turns, or a 

year.  

• record events and 

transactions 

experienced during 

the game in Owner’s 

Diary. 

The teacher 

• introduced the second part 

(2.2) of Extended 

Problem; and 

• asked students to complete 

the second part (2.2) of 

Extended Problem. This 

part required students to 

prepare Anne’s Tour & 

Travel financial statements 

The students 

• (continued) completed the 

assigned tasks. 

The teacher  

• (continued) monitored 

students’ progress and 

provided assistance when 

students needed it. 



103 
 

 

 

 

for September 2014 by 

analysing events and 

transactions occurring 

during this period. 

The students  

• completed the second part 

(2.2) of Extended 

Problem. 

 

5 The students  

• analysed and transferred 

transactions from Owner’s 

Diary to the accounting 

equation; and 

• prepared the financial 

statements for the second 

year (to be continued). 

The teacher 

• provided feedback, hints, 

and scaffolding on students’ 

work, and 

• ensured that students’ work 

was correct (to be 

continued). 

The teacher  

• discussed the solutions of 

the second part (2.2) of 

Extended Problem (to be 

continued). 

The teacher 

• asked students to answer 

questions which were 

related to achievement 

standard Prepare Financial 

Statement for sole 

proprietors (90978) - Part 

2: Balance Sheet with 

Balance Day Adjustments 

Incorporated. 

The students 

• completed the assigned 

tasks (to be continued). 

The teacher  
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• monitored students’ 

progress and provided 

assistance when students 

needed it (to be 

continued). 

6 The students  

• (continued) analysed and 

transferred transactions from 

Owner’s Diary to the 

accounting equation; and  

• prepared the financial 

statements for the second 

year. 

The teacher 

• (continued) provided 

feedback, hints, and 

scaffolding on students’ 

work, and 

• ensured that students’ work 

was correct. 

The teacher  

• (continued) discussed the 

solutions of the second 

part (2.2) of Extended 

Problem. 

 

The students 

• (continued) completed the 

assigned tasks. 

The teacher  

• (continued) monitored 

students’ progress and 

provided assistance when 

students needed it. 

 

*The amount of time per meeting for the regular class was 50 minutes. 
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four players.19 Before playing the game, the teacher explained the learning objectives, the rules 

of the Modified Monopoly game, and procedures of recording events occurring during the 

game in a diary.20 A quick reference guide and worked example of the diary (see Appendix C) 

were used to introduce the game rules and main features of the Modified Monopoly game 

which are not found in the standard Monopoly™. This introduction occupied only 15 minutes 

of class time because most students were familiar with the standard Monopoly™ and its 

objectives.  

Furthermore, the students were instructed to play the game for a total two 15-turn periods 

representing one fiscal year. After the play of the first year, students were instructed to (1) 

record if there is a discrepancy between the money on hand and its balance on the diary, (2) 

pay or receive money for any obligations that are due at the end of the period, and (3) transfer 

their business activities recorded from the diary to an accounting equation and prepare financial 

statements. This required the students to analyse which activities or transactions needed to be 

recorded and adjusted. They had to determine relevant accounting concepts and procedures so 

that the changes in business financial accounts (represented in the accounting equation and the 

financial statements) were in line with business events and transactions experienced during the 

game. Instructional materials such as worked examples, template of owner’s diary, accounting 

equation, and financial statements were supplied for each student (see Appendix C). While 

students were completing these tasks, the teacher provided feedback, hints, and scaffolding on 

students’ work. The play of the second year began when all students in the same group had 

finished their first-year financial statements. The instructional activities in the second round 

was roughly the same as the first round except before starting the first turns, students were 

instructed to (1) pay or receive money for any obligations that are due at the beginning of the 

second year, and (2) settle bank loan plus its interest if they wish. No postgame discussions 

were provided at the conclusion of the class.  

The business simulation game used in this study is a modified version of the Monopoly™ 

board game. This game was chosen because it was either known by the students or easy to 

learn, and with modifications, it is able to generate a challenging set of unique transactions in 

a short period of time. According to (Hasbro, 2015), the manufacturer, they have sold the 

Monopoly™ over 275 million worldwide, presented in 111 countries, and translated into 43 

languages, so both local and international students are normally very familiar with the rules of 

                                                           
19 It was necessary to group the students due to the constraints of the game. 
20 This diary functioned as a transaction log called an owner’s diary in the Modified Monopoly game. 
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the game. In accounting education, researchers have modified the Monopoly™ to make it more 

suitable for teaching a variety of topics, such as accounting cycle (Knechel, 1989; Knechel & 

Rand, 1994), investment decision making (Albrecht, 1995), and accounting for foreign 

currency transactions (van der Laan Smith, 2013). This study modified the New Zealand 

version of Monopoly™  by incorporating principles of cognitive apprenticeship (Collins, 1990; 

Collins et al., 1991, 1987) to reinforce the learning of basic accounting concepts, e.g., business 

entity, accounting period, and historical cost at introductory level. Specifically, the game is 

used to improve students’ ability to apply those concepts in realistic situations, which is related 

to the higher-order thinking of the revised Bloom’s taxonomy (Anderson et al., 2014).  

Students in the control groups learned the same basic accounting concepts by using either 

the Extended Problem or CAI. The former was created by the author, while the latter was 

developed by experienced New Zealand teachers and published authors. The Extended 

Problem consists of paper-based accounting exercises in which the accounting problems were 

written similarly to the traditional format but contained simulation features. The Extended 

Problem provided a list of prepared transactions and required students to complete the 

accounting equation and the financial statements based on those transactions. It simulates 

problems encountered by a new business owner named Marianne who had trouble preparing 

financial statements of her business. The students acted as an accountant who was hired to 

assist Marianne in preparing the financial statements. Similar to the Modified Monopoly game, 

the problem required students to apply the business entity, accounting period, and historical 

cost concepts and their procedures in completing the assigned tasks in the Extended Problem.   

The Extended Problem was printed on colour papered (see Appendix D) and consisted 

of two parts. In the first part, the students were instructed to prepare financial statements for a 

one-month period by analysing a summary of the cash flow records of the business owner. In 

the second part, the students were instructed to prepare financial statements for two consecutive 

months by analysing events and transactions occurring during these periods. The instructional 

materials, such as the Extended Problem and worksheet, were provided for each student. The 

teachers discussed the solution of the problems after students completed each part or subpart 

of the Extended Problem.  

On the other hand, the CAI used in this study was an interactive e-learning containing 

critical elements that assisted students to become independent learners. It allowed students, at 

their own pace, to practice a variety of accounting problems linked to the New Zealand 

accounting curriculum, and it provided immediate feedback and explanations to students based 

on students’ answers. For the purpose of this study, the students were instructed to complete 
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four learning modules that were linked to two national achievement standards: (1) demonstrate 

understanding of accounting concepts for small entities, and (2) prepare financial statements 

for sole proprietors. These standards were chosen because they are parallel to the learning 

objectives of the Modified Monopoly game. Interaction with the CAI learning activity took 

place in the classroom with students using laptop computers, except in one school where the 

students went to a PC lab. The teacher monitored students’ progress through an administration 

suite and provided assistance when the students experienced problems during the lesson. 

Screen shots which demonstrate an example of the questions and main features of the CAI are 

provided in Appendix E.  

The post-test intended to determine the effect of the three instructional methods 

(Modified Monopoly, Extended Problem, and CAI) on students’ higher-order thinking was 

administered at the next class meeting after the conclusion of the one-and-a-half-week 

treatment period. The questions in the post-test were different from those in the pre-test, but 

they shared a similar format and difficulty level. This test took 50 minutes to complete. 

Additionally, a survey of the learning experience was conducted in the post-test.  

The final phase was the administration of the delayed post-test. Due to the constraints of 

the school program and schedule, the teachers participating in the 2015 study administered the 

delayed post-test six months after the immediate post-test, while the teachers participating in 

the 2016 study administered the delayed post-test three months after the immediate post-test. 

The administration of the test with different delayed time intervals possibly affected the test 

results of students in both the experimental and control groups. Since this occurred for both 

groups, however, the differences between the two groups will not be due to the time differences 

in administration of the delayed post-test.  

Additionally, the teachers were instructed not to utilise further the assigned instructional 

methods but to return to normal classroom instructional procedures during the time between 

the end of the post-test and administration of the delayed post-test. The students were not 

informed in advance about the delayed post-test. The questions in the delayed post-test were 

identical to those in the post-test, but they used different names. This test took the same amount 

of time as the pre- and post-test. 

4.5.2 Instruments 

4.5.2.1 Description of the instruments 

This study uses a pre-test, a post-test, and a delayed post-test as instruments for measuring 

students’ higher-order thinking skills and retention. The first part of the instrument included 
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student’s name and demographic characteristics of age, gender, and ethnicity. The rest of the 

instrument presented case-based questions that required students to complete the accounting 

equations and prepare the financial statements of a business for two accounting periods. In 

addition to these instruments, a self-report questionnaire asking about the students’ perception 

of the assigned approach (the Modified Monopoly game, Extended Problem, or CAI) as a 

learning tool was administered at the conclusion of the treatments. 

The pre-test, post-test, and three- to six-month-delayed post-test were designed by the 

researcher. Each test required 28 responses to the 14 financial transactions covering two 

periods of accounting years, and one point was awarded for each accurate response; therefore, 

the maximum score of the test was 28. The tests were presented in a case-based format in which 

students were required to demonstrate their ability to apply accounting concepts in order to 

prepare the basic financial statements. This ability is related to the cognitive process apply-

implementing, which is higher-order thinking in the revised Bloom’s taxonomy (Anderson et 

al., 2014). A sample task is “4 April 2014. Received $800 cash from 20 students enrolled in 

the 11 April class. Five out the 25 students taking this class have permission to pay the course 

fee in the beginning of May.” The students were then required to do the following: 

1. Show how the above transactions would affect the following headings:  

 

2. Identify and adjust the headings in order to recognize the revenues that have been 

earned and expenses that were incurred during April 2014.  

This task required three responses recorded in an accounting equation for the period 

ended April 2014. First, students record an increase of Bank of $800 and Income in Advance 

of $800 on 4 April 2014. Second, students record an increase of Accounts receivable of $200 

and Income in Advance of $200 on 4 April 2014. Lastly, students record a decrease of Income 

in Advance of $1,000 and an increase of Income of $1,000 on 30 April 2014. The participants 

will be rewarded one point for each correct response; the perfect score for this task was 

therefore 3. The description of accounting tasks and their expected responses are presented in 

Tables 4.5 and 4.6. 

April

Bank Accounts Classroom Prepayments PP&E Accrued Income In Capital Income Expenses

Receivable Supplies Expenses Advance

Date

ASSETS LIABILITIES EQUITY
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Students’ perception of the assigned approach (the Modified Monopoly game, Extended 

Problem, or CAI) as a learning tool was assessed through a survey. Participants responded 

about the assigned approach experience, determining whether students associated the assigned 

approach with improving conceptual understanding, taking NCEA examinations, and if the 

teacher should continue use the assigned approach activities in future classes. The survey 

contained nine questions based on a five-point Likert scale ranging from 1 (“strongly disagree”) 

to 5 (“strongly agree”). A sample item is “ASK Mr. Pi Bee help me understand how to 

differentiate between business and personal transactions (accounting entity).” The survey also 

included an open-ended item regarding the student learning experience using the assigned 

approach. The item is “Please feel free to comment here on any aspect, positive or negative, of 

your learning experience on the ASK Mr. Pi Bee game.” 

4.5.2.2 Development of the instruments 

This section will discuss the rationales behind the development of the two instruments used to 

assess students’ higher-order thinking skills and retention. These tests were called Bright Child 

and Natural Catering or BC and NC, respectively. BC and NC contained different questions 

but they a shared similar format and difficulty level. When assessing students’ retention, the 

questions and numbers in the BC and NC are identical but their names are changed to Smart 

Kids and Healthy Catering, respectively. The use of exactly the same research instrument at 

the post-test and delayed post-test carries a small risk that at the time of the administration of 

the delayed post-test, some students may recollect questions from the administration of the 

post-test (Semb & Ellis, 1994). However, the risk was considered minimal in this study because, 

first, three to six months elapsed between administrations; second, all questionnaires were 

collected after the administration of the post-test; and third, no feedback was given to students 

until after the administration of the delayed post-test. In fact, this approach enabled the 

researcher to establish high reliability between the two administrations of the tests (Brennan & 

Vos, 2013) and has been applied in game-based learning studies (e.g., Curry & Brooks, 1971; 

Fraas, 1982; Keach & Pierfy, 1972; Lucas et al., 1975; Wing, 1966). Furthermore, all the tests 

were designed by the researcher in a case-based format to directly address the learning 

objectives of the game. The control groups, Extended Problem and CAI, had the same 

objectives as the game. Although the tests were developed to align with the objectives, the 

degree of similarity between problems occurring during the instructions and those appearing 

on the tests was kept to a minimum. It is because one of the important features of instruments 

assessing higher-order thinking skills is that the questions given in the tests must be different  
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Table 4.5: Description of BC items and their associated objectives, contents, and expected response (s) 

Items Description Learning 

Objectives 

Contents Expected response (s)/Item 

A To support his business operation, on 1 

March 2014, Luke  

withdrew $1,000 cash from his personal 

bank account and put it into a business 

bank account 

2 Accounting entity 

 

 

A $1,000 cash investment from the business 

owner was added to the bank and capital on 

1 March 2014/A. 

  

B, J, 

Z 

To support his business operation, on 1 

March 2014, Luke  

also invested his laptops, projectors, etc., 

into the business. This equipment is 

valued at $3,600, and is expected to have 

an estimated useful life of three years and 

no residual value.* 

*The equipment is depreciated by using 

the straight line method.  

2, 4 Accounting entity, 

Accounting period, 

Historical cost 

 

Three responses expected are 

• a cost of $3,600 was added to PP&E 

and capital on 1 March 2014/B; 

• a cost of $100 was deducted from 

PP&E and added to expense on 31 

March 2014/J; and 

• a cost of $100 was deducted from 

PP&E and added to expense on 30 

April 2014/Z. 

 

C, L, 

AA 

07 March 2014 2, 3 Accounting entity, 

Accounting period 

Three responses expected are 
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Received $3,600 cash from all 90 

students enrolled in classes for 14 March, 

28 March, and 4 April. 

• a $3,600 cash from the customer was 

added to the bank and income in 

advance on 7 March 2014/C; 

• a cost of $2,400 was deducted from 

income in advance and added to 

income on 31 March 2014/L; and 

• a cost of $1,200 was deducted from 

income in advance and added to 

income on 30 April 2014/AA. 

 

D, I, 

Y 

09 March 2014 

Paid a total of $400 to rent the 

classrooms, at a rate of $100 per day.   

2, 3 Accounting entity, 

Accounting period 

Three responses expected are 

• a $400 cash payment for lease was 

deducted from the bank and added to 

prepayment on 9 March 2014/D; 

• a cost of $200 was deducted from 

prepayment and added to expenses on 

31 March 2014/I; and 

• a cost of $200 was deducted from 

prepayment and added to expenses on 

30 April 2014/Y. 
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E 10 March 2014 

Purchased classroom supplies (markers, 

erasers, papers, etc.) for $300 cash. 

2 Accounting entity A $300 cash for purchasing supplies was 

deducted from the bank and added to 

classroom supplies on 10 March 2014/E. 

M 20 March 2014 

Purchased a winter jacket for mother, 

$200 cash from a personal bank account. 

1 Accounting entity A $200 cash for purchasing a winter jacket 

for mother was not recorded in accounting 

equation/M. 

 

F, K 25 March 2014 

Paid tutor wages for tutoring on 14 

March, $300 cash. 

Note: The tutor wages are paid monthly 

on the 25th. The rate is $300 per class. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $300 cash payment for wages was 

deducted from the bank and added to 

expenses on 25 March 2014/F; and 

• a cost of $300 was added to accrued 

expenses and expenses on 31 March 

2014/K. 

 

G, H 31 March 2014 

A stock count reveals that $200 worth of 

classroom supplies has been used, of 

which $100 was for personal use, the 

remainder for the business. 

2 Accounting entity Two responses expected are 

• a cost of $100 was deducted from 

classroom supplies and capital on 31 

March 2014/G; and 
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• a cost of $100 was deducted from 

classroom supplies and added to 

expenses on 31 March 2014/H. 

 

N Prepare Bright Child’s financial 

statements for March 2014. 

 

5 Accounting entity, 

Financial 

statements 

Three responses expected are 

• the ending balance of accounting 

equation on 31 March 2014 was 

transferred correctly to the financial 

statements;  

• drawings and contributions during 

March 2014 were transferred 

correctly to the equity section; and  

• the amount of net assets and closing 

capital were balance/N. 

 

O Prepare beginning balance on 1 April 

2014  

3 Accounting period The opening balance of accounting equation 

in April 2014 showed the same amount with 

the balance of financial position per 31 

March 2014/O 

P, X, 

W 

4 April 2014 2, 3 Accounting entity, 

Accounting period 

Three responses expected are 
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Received $800 cash from 20 students 

enrolled in the 11 April class. 

Five out of the 25 students taking this 

class have permission to pay the course 

fee in the beginning of May. 

• a $800 cash from the customers was 

added to the bank and income in 

advance on 4 April 2014/P; 

• a cost of $800 was deducted from 

income in advance and added to 

income on 30 April 2014 (1 point)/X; 

and 

• a cost of $200 was added to accounts 

receivable and income on 30 April 

2014 (1 point)/W. 

 

Q 10 April 2014 

Received $3,000 cash from Mr. Philips 

for selling personal car. The money was 

deposited in the business bank account. 

2 Accounting entity A $3,000 cash investment was added to the 

bank and capital on 10 April 2014/Q. 

 

R, 

AB 

15 April 2014 

Paid $300 cash for a three-month office 

insurance policy premium covering the 

period April 1, 2014 to June 30, 2014. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $300 cash payment for insurance 

premium was deducted from the bank 

and added to prepayment on 15 April 

2014/R; and 
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• a cost of $100 was deducted from 

prepayment and added to expenses on 

30 April 2014/AB. 

 

S, T 25 April 2014 

Paid tutor wages for tutoring on 28 

March, 4 April, and 11 April, $900 cash. 

Note: The tutor wages are paid monthly 

on the 25th. The rate is $300 per class. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $300 cash payment for wages was 

deducted from the bank and accrued 

expenses on 25 April 2014/S; and 

• a $600 cash payment for wages was 

deducted from the bank and added to 

expenses on 25 April 2014/T. 

 

U 28 April 2014 

Paid $300 cash for minor office repairs 

and maintenance during April. The 

payment used a personal bank account. 

2 Accounting entity A $300 cash payment for office repairs and 

maintenance was added to capital and 

expenses on 28 April 2014/U. 

V 30 April 2014 

A stock count reveals that the classroom 

supplies were all consumed during April, 

entirely for business purposes. 

2 Accounting entity A cost of $100 was deducted from 

classroom supplies and added to expenses 

on 30 April 2014/V. 
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Table 4.6: Description of NC items and their associated objectives, contents, and expected response (s) 

Items Description Learning 

Objectives 

Contents Expected response (s) /Item 

A To support the business operation, on 1 

May 2014, Nicola withdrew $4,000 cash 

from her personal bank account and put it 

into a business bank account. 

2 Accounting entity 

 

 

A $4,000 cash investment from the business 

owner was added to bank and capital on 1 

May 2014/A. 

  

B, I, 

X 

To support the business operation, on 1 

May 2014, Nicola also invested her 

cooking equipment, fridge & freezer, etc., 

into the business. This equipment is 

valued at $6,000, and is expected to have 

a useful economic life of five years and 

no residual value.*  

*The equipment is depreciated by using 

the straight line method. 

 

2, 3, 4 Accounting entity, 

Accounting period, 

Historical cost 

 

Three responses expected are 

• a cost of $6,000 was added to PP&E 

and capital on 1 May 2014/B; 

• a cost of $100 was deducted from 

PP&E and added to expense on 31 

May 2014/I; and 

• a cost of $100 was deducted from 

PP&E and added to expense on 30 

June 2014/X. 

 

C 07 May 2014 

Purchased catering supplies for $1,000 

cash. The payment came from Nicola’s 

personal bank account. 

2 Accounting entity A $1,000 cash for purchasing supplies was 

added to classroom supplies and capital on 

7 May 2014/C. 
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D, J, 

W 

 

 

09 May 2014 

Paid $800 cash for two equally priced 

advertisements in a wedding magazine. 

First will appear on 15 May, the second 

will be on 15 June. 

2, 3 Accounting entity, 

Accounting period 

Three responses expected are 

• a $800 cash for advertisements was 

deducted from the bank and added to 

prepayment on 7 May2014/D; 

• a cost of $400 was deducted from 

prepayment and added to expenses 

on 31 May 2014/J; and 

• a cost of 400 was deducted from 

prepayment and added to expenses 

on 30 June 2014/W. 

 

E, K, 

L 

15 May 2014 

Signed a contract with the University of 

Otago to provide a buffet lunch for an 

international conference occurring on 29 

May.  

The cost of the catering service is $5,000, 

of which $1,000 cash is received 

immediately. The remainder will be paid 

on 6 June. 

2, 3 Accounting entity, 

Accounting period 

Three responses expected are 

• a $1,000 cash from the customers 

was added to bank and income in 

advance on 15 May 2014/E; 

• a cost of $4,000 was added to 

accounts receivable and income on 

31 May 2014 (1 point)/K; and 

• a cost of $1,000 was deducted from 

income in advance and added to 
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income on 31 May 2014 (1 point)/L; 

and 

 

F, M 25 May 2014 

Paid wages of $2,500 cash for 25 

working days. Wage rate is $100 per day.  

Note: Natural Catering pays wages every 

month on the 25th. Assume Natural 

Catering will operate without a holiday 

and the wage rate per day will be the 

same for the next 31 days. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $2,500 cash payment for wages was 

deducted from the bank and added to 

expenses on 25 May 2014/F; and 

• a cost of $600 was added to accrued 

expenses and expenses on 31 May 

2014/M. 

 

G, Z 30 May 2014 

Received $4,000 cash from Mr. Lee to 

provide a buffet dinner for his wedding 

anniversary held on 7 June. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $4,000 cash from the customer was 

added to bank and income in advance 

on 30 May 2014/G; 

• a cost of $4,000 was deducted from 

income in advance and added to 

income on 30 June 2014/Z 

H 31 May 2014 2 Accounting entity A cost of $700 was deducted from catering 

supplies and added to expenses on 31 May 

2014/H. 
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A stock count reveals that $300 of 

catering supplies have not been used and 

are on hand. 

 

N Prepare Natural Catering’s financial 

statements for May 2014. 

 

5 Accounting entity, 

Financial 

statements 

Three responses expected are 

• the ending balance of accounting 

equation on 31 May 2014 was 

transferred correctly to the financial 

statements;  

• drawings and contributions during 

May 2014 were transferred correctly 

to the equity section; and  

• the amount of net assets and closing 

capital were balance/N. 

 

O Prepare beginning balance on 1 June2014  3 Accounting period The opening balance of accounting 

equation in June 2014 showed the 

same amount with the balance of 

financial position per 31 May 

2014/O 
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P 6 June 2014 

Received the remaining payment from 

the University of Otago for service 

performed on 29 May - $4,000. 

2 Accounting entity A $4,000 cash from the customer was added 

to the bank and deducted to account 

receivable on 6 June 2014/P. 

 

Q, 

AA 

8 June 2014 

Received $500 from Tummy Ltd. to 

provide a lunch for a corporate meeting 

held on 18 June. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $500 cash from the customer was 

added to the bank and income in 

advance on 8 June 2014/Q; 

• a cost of $500 was deducted from 

income in advance and added to 

income on 30 June 2104/AA. 

 

AB 10 June 2014 

Purchased a concert ticket for One 

Direction, $100 from Nicola’s personal 

bank account. 

1 Accounting entity A $100 cash for purchasing a concert ticket 

for One Direction was not recorded in 

accounting equation/AB. 

 

R 15 June 2014 

Received $300 cash from Mr. Joseph for 

renting out personal villa. The money 

was deposited in the business bank 

account. 

2 Accounting entity A $300 cash for additional investment was 

added to the bank and capital on 15 June 

2014/R. 

 



121 
 

S, T, 

Y 

25 June 2014 

Paid wages $3,100 (from 26 May to 25 

June). Wage rate is $100 per day.   

Note: Natural Catering pays wages every 

month on the 25th. Assume Natural 

Catering will operate without a holiday 

and the wage rate per day will be the 

same for the next 30 days. 

2, 3 Accounting entity, 

Accounting period 

Two responses expected are 

• a $600 cash payment for wages was 

deducted from the bank and accrued 

expenses on 25 June 2014/S; and 

• a $2,500 cash payment for wages was 

deducted from the bank and added to 

expenses on 25 June 2014/T. 

• a cost of $500 was added to accrued 

expenses and expenses on 31 June 

2014/Y. 

 

U, V 30 June 2014 

A stock count reveals that the catering 

supplies were consumed entirely during 

June, of which $100 was for personal use. 

2 Accounting entity Two responses expected are 

• a cost of $100 was deducted from 

catering supplies and capital on 30 

April 2014/U. 

• a cost of $200 was deducted from 

catering supplies and added to 

expenses on 30 April 2014/V. 
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Table 4.7: Table of specifications for BC designed to measure effects of treatment, matching of test item with objectives, and knowledge 

and cognitive process dimension. 

Content area and 

objectives to be 

assessed 

Knowledge and cognitive process dimension 
Number 

of items Remember 
Understand 

concepts 

Apply 

procedures 

Analyse 

concepts 
Evaluate Create 

Accounting entity (LO 

1, 2) 

 M 

A, B, C, D, E, 

F, G, H, I, J, K, 

L, P, Q, R, S, 

T, U, V, W, X, 

Y, Z, AA, AB 

A, B, C, D, E, 

F, G, H, I, J, K, 

L, P, Q, R, S, 

T, U, W, X, Y, 

Z, V, AA, AB 

  26 

Accounting period 

(LO 3)   

I, J, K, L, O, T, 

W, X, Y, Z, 

AA, AB 

I, J, K, L, O, T, 

W, X, Y, Z, 

AA, AB 

  1* 

Historical cost (LO 4) 
  J, Z J, Z   

No unique 

item 

Financial statements 

(LO 5) 
  N    1 

The letters represent 28 BC items described in Table 4.5 
* ‘O’ is a unique test item in this row. 
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Table 4.8: Table of specifications for NC designed to measure effects of treatment, matching of test item with objectives, and knowledge 

and cognitive process dimension. 

Content area and 

objectives to be 

assessed 

Knowledge and cognitive process dimension 
Number 

of items 
Remember 

Understand 

concepts 

Apply 

procedures 

Analyse 

concepts 
Evaluate Create 

Accounting entity (LO 

1, 2) 

 AB 

A, B, C, D, E, 

F, G, H, I, J, 

K, L, M, P, Q, 

R, S, T, U, 

V,W, X, Y, Z, 

AA 

A, B, C, D, E, 

F, G, H, I, J, 

K, L, M, P, Q, 

R, S, T, U, 

V,W, X, Y, Z, 

AA 

  26 

Accounting period 

(LO 3)   

I, J, K, L, M, 

O, T, W, X,Y, 

Z, AA) 

I, J, K, L, M, 

O, T, W, X, 

Y, Z, AA 

  1* 

Historical cost (LO 4) 
  I, X I, X   

No unique 

item 

Financial statements 

(LO 5) 
  N    1 

The letters represent 28 NC items described in Table 4.6. 
* ‘O’ is a unique test item in this row. 
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Table 4.9: A comparison between the problems occurring during the game and those of 

appearing on the BC and NC 

No Game* BC/Item NC/Item 

1 Divide $10,000 cash into 

business and personal 

account. 

To support his business 

operation, on 1 March 2014, 

Luke withdrew $1,000 cash 

from his personal bank 

account and put it into a 

business bank account (item 

A) 

To support the business 

operation, on 1 May 2014, 

Nicola withdrew $4,000 

cash from her personal bank 

account and put it into a 

business bank account. (Item 

A) 

2 Buy one business equipment 

for Milford Sound, $1,500 

cash. 

 

Note: 

The player uses the game 

guideline to find information 

about the economic life of 

business equipment and 

method of depreciation.  

To support his business 

operation, on 1 March 2014, 

Luke also invested his 

laptops, projectors, etc., into 

the business. This equipment 

is valued at $3,600, and is 

expected to have an 

estimated useful life of three 

years and no residual value. 

 

Note: 

The equipment is 

depreciated by using the 

straight line method. (Item 

B, J, Z) 

To support the business 

operation, on 1 May 2014, 

Nicola also invested her 

cooking equipment, fridge & 

freezer, etc., into the 

business. This equipment is 

valued at $6,000, and is 

expected to have a useful 

economic life of five years 

and no residual value.  

 

Note: 

The equipment is 

depreciated by using the 

straight line method. (Item 

B, I, X) 

3 Receive $500 for signing a 

contract to provide two 

“Ecotourism” services.  

 

Perform one service this 

period, the second in the 

next period. 

07 March 2014 

Received $3,600 cash from 

all 90 students enrolled in 

classes for 14 March, 28 

March, and 4 April. (Item C, 

L, AA) 

30 May 2014 

Received $4,000 cash from 

Mr. Lee to provide a buffet 

dinner for his wedding 

anniversary held on 7 June. 

(Item G, Z) 



125 
 

4 Pay $300 to buy a video 

game for your brother. 

20 March 2014 

Purchased a winter jacket 

for mother, $200 cash from 

a personal bank account. 

(Item M) 

10 June 2014 

Purchased a concert ticket 

for One Direction, $100 

from Nicola’s personal bank 

account. (Item AB) 

5 You hire one staff person 

during this period.  

Pay the staff based on the 

number of turns, $20 per 

turn, you have completed.  

 

Pay the rest at the beginning 

of the next period. 

25 March 2014 

Paid tutor wages for tutoring 

on 14 March, $300 cash. 

 

Note: The tutor’s wages are 

paid monthly on the 25th. 

The rate is $300 per class. 

(Item F, K) 

25 May 2014 

Paid wages of $2,500 cash 

for 25 working days. Wage 

rate is $100 per day.  

 

Note: Natural Catering pays 

wages every month on the 

25th. Assume Natural 

Catering will operate 

without a holiday and the 

wage rate per day will be the 

same for the next 31 days. 

(Item F, M) 

*All events or transactions but no.1 may occur in any “year” of the game, and the player may (deposit) 

withdraw his/her money (in) from both/either business or personal account, and/or borrow money from 

the bank. 

from those encountered in the learning situations (Anderson et al., 2014). The alignment 

between the tests and objectives is presented in Tables 4.7 and 4.8, while the comparison 

between the problems occurring during the game and those appearing on the tests are presented 

in Table 4.9. The entire instruments used in this study are provided in the Appendix F.  

The tests were designed to align with the learning objectives of introductory accounting 

skills. Specifically, the test aimed to assess students’ ability to apply basic accounting concepts, 

such as accounting entity, accounting period, and historical cost, in preparing basic financial 

statements. These concepts are chosen because they represent some of the principal concepts 

underlying the current accounting practices and the literature indicates that students tend to 

struggle with them (Lucas, 2000; Lucas & Mladenovic, 2009; Magdziarz, 2016). Additionally, 

the objectives are equivalent to two out of seven achievement standards of NCEA (The 

National Certificate in Educational Achievement) level 1 accounting, that is, (1) demonstrate 

understanding of accounting concepts for small entities; and (2) prepare financial statements 
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for sole proprietors (NZQA, 2017). These are offered in most New Zealand high schools, 

which are the target population of this study. Because the tests are specifically designed to 

reinforce the concepts of accounting entity, accounting period, and historical cost, the 

objectives are formulated as follows:  

Upon the completion of the lesson, students should be able to  

LO 1 determine if transactions belong to the business or personal category 

(accounting entity);  

LO 2 select financial elements which are affected by business transactions, and show 

how the transactions change a relation between the business, the owner, and 

other entities by recording them in an accounting equation (accounting entity); 

LO 3 allocate and compute the revenues and expenses in the period in which they 

occur (accounting period/accrual); 

LO 4 demonstrate using original acquisition costs as a basis of reporting assets in the 

financial position (historical cost); and  

LO 5 prepare a basic financial statement consisting of the balance sheet and the 

income statement for a sole proprietorship operating service.   

Bloom’s revised taxonomy which classifies learning objectives into knowledge and 

cognitive process dimensions is employed (Anderson et al., 2014). According to this taxonomy, 

the objectives comprise three levels of cognitive processes and two categories of knowledge. 

The cognitive processes involved are understand, apply, and analyse; the knowledge involved 

are conceptual and procedural. The first two objectives are associated with understand and 

analyse conceptual knowledge, respectively, while the rest is related to apply procedural 

knowledge. As discussed in Section 2.3.2, these objectives essentially represent the 

instructional activities of the cognitive process apply-implementing (i.e., ability to apply 

accounting concepts in given/unfamiliar situations). The apply-implementing is described as 

higher-level thinking in Bloom’s taxonomy, and it is used together with other cognitive 

processes (Anderson et al., 2014), such as understand and analyse in the context of this study.  

Furthermore, defining objectives in detail is important not only to clarify the intended 

performance of a student after completing the lesson, but also to improve the level of 

correspondence among the objectives, instruction, and assessment. Anderson (2014) asserts 

that the instruction that is not aligned with assessment will not likely affect student performance 
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on that assessment. Likewise, the assessment that is not aligned with objectives will not reflect 

the achievement of those objectives. Therefore, the test items constructed in the present study 

were aligned not only with the learning objectives of the game, but also with the Extended 

Problem and CAI. In fact, the alignment between test items, instructions, and objectives of the 

treatments enable the researcher to establish the content validity of the instruments (Gall et al., 

2003).  

Tables 4.7 & 4.8 match test items of BC and NC, respectively, with the objectives, 

contents, and knowledge and cognitive process dimension that both tests are designed to 

evaluate in this study. Overall, the majority of items fall into both the apply procedures and 

analyse concepts categories. As noted above, this is because of the nature of apply-

implementing in which one or more cognitive processes are involved in performing the given 

tasks. For example, item A (from BC) asks students to record the following transaction “To 

support his business operation, on 1 March 2014, Luke withdrew $1,000 cash from his personal 

bank account and put it into a business bank account.” This requires students’ ability to select 

(i.e., analyse concepts) the financial accounts affected by this transaction and to record (i.e., 

apply procedures) the changes of the selected accounts correctly in an accounting equation. 

This process demonstrates students’ ability to implement the concept of accounting entity, 

specifically LO 2. Therefore, item A is located in the second row of Table 4.7. Furthermore, it 

is possible that particular items address more than one learning objective. Item Z (from BC) 

requiring student to depreciate an equipment in the second accounting period is an example. 

This demonstrates the application of accounting entity, accounting period, and historical cost 

concept. Therefore, item Z can be found in the second, third, and fourth row of the Table 4.7. 

The description of BC and NC items and their associated objectives, contents, and response (s) 

are presented in Tables 4.5 and 4.6, respectively.  

The test items are presented in a case-based format containing 14 financial transactions 

covering two periods of accounting years. A total of 28 responses were required to complete 

each test, and one point was awarded for each accurate response; thus, the perfect score is 28. 

The case-based format is chosen because it is appropriate to measuring higher-order thinking 

of Bloom’s taxonomy (Anderson & Lawton, 2009) and has been used by other researchers to 

investigate the impact of simulation games on higher-order thinking (e.g., Chuang & Chen, 

2009; Lovelace et al., 2016; Mamo et al., 2011). The case-based questions comprise accounting 
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problems set in either business in education (i.e., BC) or catering (i.e., NC)21. This differs from 

the Modified Monopoly game and the Extended Problem in which the intervention was in a 

tour and travel business setting.  

While some problems appearing on the test share a similar structure to those of the 

Modified Monopoly game, the procedure to solve them may differ significantly. This is due to 

the nature of the game in which events or transactions generated depend on its dynamics. 

Problem no. 4 from Table 4.9 is an example. In this situation, a player is encountering a 

transaction involving a personal expenditure (i.e., buying a video game for brother) which is 

similar to the transaction appearing on BC (i.e., buying winter jacket for mother) and NC (i.e., 

buying One Direction’s concert ticket). The answer for the BC and NC transaction is 

straightforward ‘no record is needed’, as the problem suggests that the cash is withdrawn from 

personal bank account. On the other hand, the solution for the game’s transaction will depend 

on the method of payment chosen by the player. The player may withdraw money from 

both/either business or personal account or even borrow money from the bank to accomplish 

the payment. Each method certainly leads to different solutions. The concept of accounting 

entity, however, applies in every situation of problem no.4. Table 4.9 provides a comparison 

between five accounting problems that occur during the game and those appearing on the BC 

and NC.  

Designing test items differing from the problems encountered during (game) learning 

situations is an important aspect of higher-order thinking assessment (Anderson et al., 2014; 

Gall et al., 2003). It is especially vital to distinguish between the assessment of apply-

implementing, which is the primary focus of this study, and apply-executing. The former is 

associated with the higher-level thinking of Bloom’s taxonomy, while the latter is associated 

with the lower-level thinking. As discussed above, the game dynamics may make the procedure 

for solving problems during the game significantly different from those appearing on the test. 

Hence, BC and NC are suitable for measuring higher-level thinking skills. 

4.5.2.3 Validity and reliability 

The content validity of BC and NC was felt to be adequate because it was developed in 

harmony with the learning objectives of the instructions (i.e., Modified Monopoly, Extended 

Problem, and CAI). Tables 4.7 and 4.8 match the test items of BC and NC, respectively, with 

                                                           
21 The post-test consists of two sets of a case study of similar difficulty. One problem is set in business in 

education, while another one is set in business in catering. Half of the students took a problem set in business in 

education, while the other half of the students took a problem set in business in catering. A randomization was 

performed to determine which problem was taken by the students. 
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the objectives, contents, knowledge and cognitive process dimension of the instructions. BC 

and NC, in their existing form along with the learning objectives, were submitted to two 

professors in financial accounting. They were asked to judge whether the test items (i.e., 

transactions appearing on the test) cover the objectives that the test purports to measure. Based 

on their review, the two instruments contained test items that satisfy face validity. 

The Kuder-Richardson 20, person, and item reliability statistics for BC and NC were 

calculated by using the data gathered during the administration of the pre-, post-, and delayed 

post-test in the pilot and main study. The item statistical data are shown in Table 4.10.  

Table: 4.10 Reliability coefficient of the researcher-developed instrument designed to 

measure treatment effects 

Test 

Pre-test Post-test Delayed post-test 

KR-20  
Rasch reliability 

KR-20  
Rasch reliability 

KR-20  
Rasch reliability 

Person Item Person Item Person Item 

Pilot study          
BC n/a n/a n/a .90 .86 .88 n/a n/a n/a 
NC .94 .90 .87 n/a n/a n/a n/a n/a n/a 
Main study          
BC .80 .73 .90 .92 .87 .96 .92 .87 .95 
NC .85 .71 .87 .92 .89 .97 .90 .85 .96 

 

Except for person reliability collected during the pre-test of the main study, the two tests 

consistently demonstrated a high item reliability in various contexts ranging from .80 to .97. 

Person reliability below .80 suggests that the test items are not sensitive enough to distinguish 

between high and low performers (Linacre, 2012). It is likely because the students’ ability 

range was limited at the commencement of the main study. The reliability coefficients, however, 

are above the minimum threshold of .50 (Linacre, 2012) and are thus acceptable.  

4.5.2.4 Instrument equivalency check 

In order to minimise testing effects (Shadish et al., 2002), the tests were used interchangeably 

in the present study. Students who were exposed to the BC at the pre-test were be exposed to 

the NC at the post-test and vice versa. This approach carries a substantial risk when the two 

tests are not comparable. The results may not be attributed to the effect of the treatments but to 

the test itself, and thus may decrease the internal validity of the study. Hence, it is important to 

examine whether the two tests (BC and NC) developed for this study have a similar difficulty. 

The examination involved pre-test scores of 105 and 82 students completing BC and NC, 

respectively, and the measure of item difficulty was produced by the Rasch model. The pre-
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test scores were used because they had not been influenced by the treatment. The types of tests 

completed by the students were designated on a random basis.  

Equivalence between two tests was investigated by performing an independent t-test 

(students completing BC versus those completing NC in the pre-test) at the 0.05 level of 

significance. Levene’s test results indicated that the assumption of homogeneity was violated 

(p = .045); therefore, the results of the t-test corresponding to this case is reported. On average, 

students taking BC (M = 6.08, SD = 3.76, SE = .37) scored higher than those taking NC (M = 

5.43, SD = 4.38, SE = .48) on the pre-test. This difference, .649, BCa 95% CI [-.462, 1,736], 

however, was not significant t (df = 160) = 1.07, p = .287 and represented a small-sized effect  

d = .16. These results suggest that the level of difficulty between the two tests was equal based 

on a comparison of pre-test scores between students taking BC and those taking NC.    

The Rasch model based on IRT shows that the mean measure of item difficulty of BC 

and NC are .51 (N = 28, SD = 2.37, SE = .45) and .49 (N = 28, SD = 2.02, SE = .38), respectively. 

These indicate that the 28 items in each test have a medium to challenging level of item 

difficulty according to IRT (Baker & Kim, 2017). Before conducting a t-test on the measure of 

item difficulty to investigate the equality in difficulty of the items in the two tests, preliminary 

verification was performed to confirm that the assumption of normality and homogeneity of 

variance held. The Shapiro-Wilk test revealed insignificant p-values for BC (p = .088) and NC 

(p = .136), indicating the assumption of normality was satisfied. Based on the Levene’s test, 

the variance between the measure of item difficulty of BC and those of NC was not significantly 

different (p = .172), thus the assumption of homogeneity was satisfied. The t-test shows that 

the difference between the two means, .02, BCa 95% CI [-1.173, 1,236] were not significant (t 

= .035, df = 54, p = .973). These results support that both BC and NC contain items that have 

the same level of difficulty, that is, medium to challenging according to IRT.  

In summary, all the findings suggest that both BC and NC have a similar level of 

difficulty. This implies that the effect of the treatments examined in this study is less likely 

confounded by the effect of instrumentation. This enhances the internal validity of the present 

study. 

4.6 Data analysis 

To test the first and second hypothesis about the Modified Monopoly game’s effect on higher-

order thinking skills (H1) and retention (H2), three statistical tools were used: mixed between-

within subjects ANOVA, one-way independent ANOVA, and the Gabriel post-hoc analysis 

(multiple comparison). The comparison procedure of Gabriel was used because it has greater 
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power when sample sizes across groups are slightly unequal (Field, 2014). The effect size was 

analysed by Cohen’s d. According to Cohen (1988, 1992), effect size is classified as negligible 

(Cohen’s d < 0.2), small (Cohen’s d < 0.5), medium (Cohen’s d < 0.8), and large (Cohen’s d ≥ 

0.8). The improvement scores (post-test – pre-test) and deterioration scores (delayed post-test 

– post-test) were used as dependent variables, while teaching approach (the Modified 

Monopoly game, the Extended Problem, or the CAI) was considered an independent variable. 

The improvement scores were used with the consideration that our research hypotheses 

focused on comparing the students’ improvement scores between the game and the two non-

game approaches: the Extended Problem and the CAI. This is particularly essential for the 

present game and the non-game groups as it was found that the game group scored significantly 

higher in pre-test and they carried over the higher scores in the post-test than those of the non-

game groups, specifically the Extended Problem;22 therefore, the use of improvement scores is 

more meaningful than that of students’ original raw scores. A possible limitation to the use of 

improvement scores is the ceiling effect (Gall et al., 2003) – where those who start at the bottom 

have the most to learn and the more knowledgeable students improve less because they have 

less to improve (Novak et al., 1971). Although this effect is less likely to occur in this study as 

the performance tests used to measure students’ knowledge have a high reliability and a 

moderate to hard level of difficulty (Sections 4.5.2.3 and 4.5.2.4); ANCOVA with a covariate 

of the pre-test will be performed as an additional test to take into account pre-existing 

differences of students’ knowledge (Gall et al., 2003; Tabachnick & Fidell, 2014).  

Additionally, a survey administered to the three groups obtaining the students’ perception 

of the assigned approach was analysed through both the one-way independent ANOVA and 

the Tukey HSD/Games-Howell. Students’ response to nine questions based on the Likert scale 

were individually analysed, as the questionnaire was not intended to measure the same 

construct. The significance level for all tests was set at the P < .05 level.  

                                                           
22 The analysis of the pre-test showed statistically significant differences [F (2, 141) = 5.72, p = .004] among the 

Modified Monopoly (M = 7.05, SD = 4.00), the Extended Problem (M = 4.48, SD = 3.27), and the CAI group (M 

= 5.74, SD = 4.74). This indicates that the three groups had no similar background knowledge about the concepts 

application. The assumption of homogeneity of variance was verified before performing the analysis. The 

Levene’s test showed no significant difference in the variances for pre-test scores [F (2, 141) = 2.93, p = .06], 

suggesting the homogeneity assumption is satisfied. The Gabriel post-hoc analysis revealed that the pre-test scores 

of the students from the Modified Monopoly group were significantly different than those of the students from 

the Extended Problem group (p = .003), but they were not significantly difference with the students from the CAI 

group (p = .32). These findings suggest that both the Modified Monopoly and the CAI group had similar 

background knowledge of concepts application, but the Modified Monopoly group had better background 

knowledge of concepts application than the Extended Problem group. s 
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4.7 Summary 

This chapter presents the research design, pilot study, sample and sampling procedures, 

research process, instruments, and data analysis that were used to test the hypotheses developed 

in Section 3.3.2 of Chapter 3. This study uses a quasi-experimental approach with a random 

assignment based on school/class and a three-group pre-/post-/delayed post-test design to test 

the proposed hypotheses. The three groups in which students learned the same accounting 

concepts are Modified Monopoly (experimental group), Extended Problem (control group I), 

and Computer-Assisted Instruction or CAI (control group II). To assist the researcher in 

investigating the sequencing and timing of the lesson of the Modified Monopoly and Extended 

Problem approach and research instruments, a pilot study was performed. The pilot study 

results indicated that the two approaches and research instruments were ready to be used in the 

main study. The main study conducted in 2015 and 2016 involved 200 Year 11 and 12 students 

from 14 accounting classes from eight high schools in one of the largest cities in New Zealand. 

The research participants were recruited by using a convenience sample method. However, the 

200 students and eight high schools participating in this study represent the major ethnic groups 

and common types of high schools in terms of gender of students, authority, and school decile 

in New Zealand. The research process consists of four phases: pre-test, treatment, post-test, 

and delayed post-test. The tests took 50 minutes each, while the treatment took 300 minutes or 

six regular class meetings. Two instruments called Bright Child (BC) and Natural Catering 

(NC) were used to assess students’ ability to apply accounting concepts (i.e., higher-order 

thinking skills) and retention. This study indicated that the two instruments demonstrate the 

characteristics of the content and face validity, a high item reliability, and a similar level of 

difficulty. To test the proposed hypotheses about the effect of the Modified Monopoly game 

on higher-order thinking and retention, three statistical tools were used: mixed between-within 

subjects ANOVA, one-way independent ANOVA, and the Gabriel post-hoc analysis (multiple 

comparison). The next chapter, Chapter 5, reports on the analysis of the results obtained from 

this study.  
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Chapter 5 Results and Discussion  

5.1 Introduction 

This chapter presents the results of the main analysis and hypotheses testing of the study, 

focusing on the effectiveness of the Modified Monopoly game in enhancing students’ higher-

order thinking (H1) and retention (H2). In addition, students’ perception of the assigned 

approach (the Modified Monopoly, Extended Problem, or CAI) as a learning tool collected 

through a self-reported questionnaire are reported. This chapter is organised as follows. Section 

5.2 presents the results. Firstly, the descriptive statistics of the entire sample comprising 144 

students are presented by the group of treatments (the Modified Monopoly, Extended Problem, 

and CAI). This is followed by a presentation of the results of mixed between-within subject 

ANOVA to examine whether the change in students’ higher-order thinking skills across three 

measuring points (pre-test, post-test, and delayed post-test) is different in the three treatment 

groups. Further analysis using one-way independent ANOVA was performed to test H1 and 

H2. Lastly, the results from a self-reported questionnaire are analysed by using one-way 

independent ANOVA. Section 5.3 discusses the results of the hypotheses testing and survey 

questionnaire. Finally, Section 5.4 concludes this chapter. 

5.2 Results 

5.2.1 Descriptive statistics 

Figure 5.1 compares the performance of the Modified Monopoly group versus the Extended 

Problem and CAI group from the pre-test to the delayed post-test by using a line graph. The 

mean and standard deviation scores of each group are presented in Table 5.1. This table also 

shows the improvement (post-test – pre-test) and deterioration (delayed post-test – post-test) 

scores for the three groups. The scores refer to the points earned by the students in the 

performance test. As discussed in Section 4.5.2, the pre-, post-, and delayed post-test had 28 

accounting tasks each. Students were rewarded 1 point for each accurate response; therefore 

the maximum score of each test was 28. 

According to the line graph, the Extended Problem group improved the most from the 

pre-test to post-test (improvement = 8.48), which was followed by the game group 

(improvement = 3.59), and the CAI improved the least (improvement = 1.03). The results 

indicate that both the game and Extended Problem were effective in enhancing students’  
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Figure 5.1: Means for the Modified Monopoly group versus two control groups at three 

measuring points 

 

Table 5.1: Pre-test, post-test, delayed post-test, improvement, and deterioration scores 

for the Modified Monopoly group versus two control groups 

Group 

Scores for each point of 

measurement 
Scores 

Pre-test 

(a) 

Post-test 

(b) 

Delayed 

post-test 

(c) 

Improvement 

(b – a) 

Deterioration 

(c – b) 

Modified 

Monopoly 

(n = 59) 
 

Mean 7.05 10.64 11.22 3.59 .58 

SD 4.00 4.66 4.96 3.91 3.56 

Extended 

Problem 

(n = 50) 
 

Mean 4.48 12.96 10.78 8.48 -2.18 

SD 3.27 5.11 6.23 4.10 4.32 

CAI 

(n = 35) 
 

Mean 5.74 6.77 7.54 1.03 .77 

SD 4.74 5.26 6.57 3.69 3.71 

Note: The minus (-) sign of the deterioration scores indicates a decrease of retention for knowledge 

taught during the intervention.  
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higher-order thinking skills. The graph also revealed that the Extended Problem group 

exhibited the greatest decrease in scores (deterioration = 2.18) compared with the game and 

the CAI group demonstrating increased scores by -.58 and .-77, respectively. The results 

indicate that both the game and CAI were effective in enhancing students’ retention. However, 

the standard deviation for the tests was large, suggesting diverse scores. 

5.2.2 The interaction between the treatment groups and three measuring points 

To investigate whether the change in students’ higher-order thinking skills across three 

measuring points (pre-test, post-test, and delayed post-test) is different in the three treatment 

groups (Modified Monopoly, Extended Problem, and CAI), a mixed between-within subjects 

ANOVA was conducted. This statistical test requires that the assumption of sphericity, 

homogeneity of variance, and homogeneity of intercorrelations is satisfied (Pallant, 2010). The 

result of Mauchly’s sphericity test shows that the variances of the differences between all 

possible pairs of within-subject conditions (i.e., levels of the three points of measurement) is 

not significantly different (Mauchly’s W (2) = .98, p = .19), indicating that the assumption of 

sphericity is not violated. Based on the Levene’s statistics, the variances in scores for each of 

the repeated-measures variables are equal (pre-test: F (2, 141) = 2.93, p = .057; post-test: F (2, 

141) = 1.17, p = .32; delayed post-test: F (2, 141) = 2.01, p = .13), suggesting the assumption 

of homogeneity of variances is satisfied. The result of Box’s M statistics shows that the pattern 

of intercorrelations among the levels of the three points of measurement for each of the levels 

of the groups is not significantly different (Box’s M = 15.30, F (12, 64045) = 1.23, p = .252), 

suggesting the assumption of homogeneity of intercorrelations is satisfied. 23  Hence, the 

assumptions for performing a mixed between-within subjects ANOVA are tenable.  

There was a significant interaction between the groups and the three points of 

measurement, F (4, 282) = 19.70, p < .001). This effect indicates that change in the students’ 

higher-order thinking skills across the three measuring points differed among the Modified 

Monopoly, Extended Problem, and CAI group. To investigate whether any statistical 

differences existed in the improvement (post-test – pre-test) and deterioration (delayed post-

test – post-test) among the three groups, a one-way independent ANOVA was performed. The 

former is related to the first hypothesis, i.e., impact of the game on students’ higher-order 

thinking skills, while the latter is related to the second one, i.e., impact of the game on students’ 

retention. 

                                                           
23 Pallant (2010) suggests that the more conservative alpha level of .001 is used to verify the assumption of 

homogeneity of intercorrelations. 
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5.2.3 Impact of the Modified Monopoly game on students’ higher-order thinking skills 

H1 predicted that students taught through the Modified Monopoly game will exhibit greater 

levels of higher-order thinking skills than students taught through (1) an extended accounting 

problem and (2) computer-assisted instruction. A one-way independent ANOVA was 

performed to test the hypothesis after verifying that the assumption of homogeneity of variance 

was satisfied (Levene’s test (2, 141) = .87, p = .42). 

H1 was partially supported.24 The results of ANOVA show that there was a significant 

main effect in the improvement scores (post-test – pre-test) among the three groups, F (2, 141) 

= 41.11 , p < .001. As shown in Table 5.2, the Gabriel post-hoc analysis (multiple comparisons) 

revealed that the improvement scores (Table 5.1, Figure 5.2) of the Modified Monopoly is 

significantly different than the Extended Problem (p < .001) and CAI group (p = .007). This 

statistical significance is confirmed by the effect size analysis comparing improvement scores 

of the game and control groups. The effect size of the game compared with the CAI approach 

is medium to large in favour of the game, while that of the game compared with the Extended 

Problem approach is large in favour of the Extended Problem. These results suggest that the 

                                                           
24 The results of H1 and H2 seem robust as the same conclusion is reached after performing one-way ANCOVA. 

To perform ANCOVA, this study used pre-test scores as the covariate to exclude the effect of the pre-test on 

students’ higher-order thinking (i.e., post-test) and retention (i.e., deterioration: delayed post-test – post-test). 

Preliminary checks were performed to confirm that the assumptions of linearity, reliability of covariate, 

homogeneity of variances, homogeneity of regression slopes were satisfied (Pallant, 2010). Based on the 

scatterplot analysis, reliability coefficients of the pre-test ranging from .71 to .94 (Section 4.5.2.3), non-significant 

results of the Levene’s test of variance (post-test: F (2, 141) = 1.41, p = .25; deterioration: F (2, 141) = .75, p = 

.48), and non-significant interaction between the pre-test and the groups (post-test: F (2, 138) = .68, p = .51; 

deterioration: F (2, 138) = 1.52, p = .22), using ANCOVA is appropriate.  

H1 was partially supported. The covariate, pre-test, was significantly related to the participant’s post-test 

scores (i.e., higher-order thinking), F (1, 140) = 95.6, p < .001, d = 1.7, r = .64. A statistically significant main 

effect was also found for the type of treatment on the post-test scores (F (2, 140) = 37.3, p < .001) after adjusting 

post-test scores for scores in the pre-test by ANCOVA. The game group achieved an adjusted mean score of 9.68, 

the Extended Problem scored 14.1 and the CAI scored 6.85. Bonferroni post hoc analysis (pairwise comparisons) 

showed that the Extended Problem approach outperformed the game approach, p < .001, d = -0.91, r = -.41 . 

However, the game was a significantly better approach for enhancing students’ higher-order thinking skills than 

the CAI, p = .002, d = .58, r = .28. 

H2 was partially supported. The covariate, pre-test, was significantly related to the participant’s 

deterioration scores (i.e., retention), F (1, 140) = 4.97, p = .03, d = .4, r = .19. There was also a significant effect 

of the type of treatment on the deterioration scores after controlling for the effect of pre-test, F (2, 140) = 6.52, p 

= .002. The game group achieved an adjusted mean score of -.36, the Extended Problem scored 1.93 and the CAI 

scored -.79. Bonferroni post hoc analysis revealed non-significant differences between the game and CAI 

approach (p = 1.00, d = .12, r = .06), suggesting the two approaches were equally effective in enhancing students’ 

retention. On the other hand, the analysis found significant differences between the game group and the Extended 

Problem group, p = .01, d = .58, r = .28. These results indicate that the game was more effective in enhancing 

students’ retention than the Extended Problem.   
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students in the game group exhibit a greater level of improvement in higher-order thinking than 

those in the CAI group. The improvement in the game group, however, is substantially less 

than the Extended Problem group.   

Figure 5.2: Box plot of improvement scores (post-test – pre-test) for the Modified 

Monopoly group versus two control groups. Medians, 1st and 3rd quartiles and ranges 

are shown. 

 

5.2.4 Impact of the Modified Monopoly game on students’ knowledge retention 

H2 predicted that students taught through the Modified Monopoly game will exhibit better 

long-term retention of knowledge than students taught through (1) an extended accounting 

problem and (2) computer-assisted instruction. Again, one-way independent ANOVA was 

performed to test the hypothesis after verifying that the assumption of homogeneity of variance 

was satisfied (Levene’s test (2, 141) = 1.20, p = .30). 

A partial support was found for H2. The results from ANOVA show there was a 

significant main effect in the deterioration scores (delayed post-test – post-test) among the three 

groups, F (2, 141) = 8.73, p < .001. The Gabriel’s post-hoc analysis performed (Table 5.2) on 

deterioration scores (Table 5.1, Figure 5.3) revealed no difference between the game and CAI 
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groups (p = .99) but a difference between the game and Extended Problem group (p < .001). 

This statistical significance is supported by the effect size analysis comparing deterioration 

scores of the game and control groups. While the effect size analysis showed negligible effect 

for the game compared with the CAI approach, it showed medium to large effect for the game 

compared with the Extended Problem approach. These findings suggest that the game approach 

is more effective than the Extended Problem approach in assisting students in retaining the 

concepts they learned, but no more effective than the CAI approach.  

Figure 5.3: Box plot of deterioration scores (delayed post-test – post-test) for the 

Modified Monopoly group versus two control groups. Medians, 1st and 3rd quartiles 

and ranges are shown. 
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Table 5.2: Multiple comparisons by dependent variable 

Dep. Variable Experimental 

group (a) 

Control 

group (b) 

Mean 

difference 

(a-b)a 

Std. Error Cohen’s db Effect-size r 

Higher-order 

thinking 

Modified 

Monopoly 

(μ = 3.59 ) 

Extended 

Problem 

(μ = 8.48 ) 

-4.89* .75 -1.23 -.52 

 Modified 

Monopoly 

(μ = 3.59) 

CAI 

 

(μ = 1.03)  

2.56* .84 .67 .31 

Retention Modified 

Monopoly 

(μ = .58) 

Extended 

Problem 

(μ = -2.18) 

2.76* .75 .70 .33 

 Modified 

Monopoly 

(μ = .58) 

CAI 

 

(μ = .77) 

-.19 .83 -.05 -.03 

a Multiple comparisons: Gabriel.  
b The positive sign of effect size means that the results is consistent with the proposed hypothesis. 

*The mean difference is significant at the .01 or .05 level. 

5.2.5 Students’ perceptions of the assigned approach 

At the conclusion of all the treatments, the students’ perception of the assigned approach (the 

Modified Monopoly, Extended Problem, or CAI) as a learning tool were collected through a 

self-reported questionnaire. The questionnaire consists of two parts: questions based on a five-

point Likert scales and an open-ended question asking students to comment on aspects that 

they like or dislike of the approach that they used.25 

5.2.5.1 Responses on survey questions based on the five-point scales  

Table 5.3 reports means and the standard deviations for the nine survey questions classified by 

the Modified Monopoly game, Extended Problem, and CAI approach. The table shows that the 

mean of the students’ response in the three groups is between 3 and 4 for all the questions, 

indicating a positive perception of the approach used. However, the Modified Monopoly game 

has generally a more positive feedback compared with the other two learning approaches. The 

mean response of the game group is 75% (six out of nine questions) higher than both the CAI 

and the Extended Problem group. To examine whether these differences are statistically 

significant, a one-way independent ANOVA was performed. The assumption of homogeneity 

of variance was verified before performing the analysis. The Levene’s test showed no signifi- 

                                                           
25 The questionnaire is available in Appendix F. 
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Table 5.3: Means, median and standard deviations (both are presented in parentheses 

respectively), and independent F/Welch-test results for survey questions by learning 

approaches 

Survey questiona 
MM 

n = 65  

EP 

n = 66 

CAI 

n = 52 

F/Welch-

statistic 

(p value)b 

1. ASK Mr. Pi Bee helped me understand how to     

1. a. differentiate between business and personal 

transactions (accounting entity) 

4.08  

(4, .71) 

3.79 

(4, .89) 

3.87  

(4, .77) 

2.29 

(.10) 

1. b. identify transactions and events that change a relation 

between the business, the owner, and other entities, 

and to record that change in an accounting equation 

(accounting entity) 

3.75 

(4, .75) 

3.24 

(3, .81) 

3.67 

(4, .65) 

8.79 

(.00)** 

1. c. allocate and compute the revenues and expenses in the 

period in which they occur (accounting period/ accrual 

concept)  

3.68 

(4, .79) 

3.38 

(3, .86) 

3.56 

(4, .90) 

2.06 

(.13) 

1. d. use the original acquisition cost as a basis of reporting 

assets in the financial elements (historical cost) 

3.63 

(4, .68) 

3.30 

(3, .84) 

3.71 

(4, .78) 

4.91 

(.01)* 

1. e. prepare a basic financial statement consisting of the 

balance sheet and the income statement for a sole 

proprietorship operating service.   

3.85 

(4, .80) 

3.55 

(4, .88) 

3.33 

(3.50, .90) 

5.44 

(.01)* 

2. ASK Mr. Pi Bee helped me study for the NCEA exam. 
3.62 

(4, 1.0) 

3.44 

(3, .95) 

3.65 

(4, 1.0) 

.84 

(.43) 

3. The teacher should use ASK Mr. Pi Bee in the future. 
3.85 

(4, 1.05) 

3.14 

(3, 1.15) 

3.83 

(4, 1.06) 

8.74 

(.00)** 

4. It was enjoyable to use ASK Mr. Pi Bee 
4.11 

(4, .87) 

3.11 

(3, 1.25) 

4.02 

(4, 1.06) 

15.05 

(.00)** 

5. Would highly rate ASK Mr. Pi Bee as a valuable learning tool. 
3.85 

(4, .91) 

3.42 

(4, 1.16) 

3.87 

(4, .95) 

3.31 

(.04)* 

**p < .01; * <.05 
a Scaling of survey 5 point scale (1 = strongly disagree, 3 = neither agree nor disagree, 5 = strongly 

agree). ASK Mr. Pi Bee is the Modified Monopoly game. Students in the Extended Problem and the 

CAI group were asked identical questions but the name of the approach is consistent with the approach 

they used. 
bF-test was used to investigate the main effect in the survey questions across three groups with the 

exception of items 4 and 5. The Welch-test was used for item 4 & 5 as the items did not meet the 

assumption of homogeneity of variance.  

cant difference in the variances for item questionnaire 1a, 1b, 1c, 1d, 1e, 2, and 3 (1a: F (2, 141) 

= 1.20, p = .30; 1b: F (2, 141) = 1.20, p = .30,  suggesting homogeneity between the three 

groups. The test, however, showed significant difference for items 4 and 5 (item 4: Levene (2) 

= 5.37, p = .01; item 5: Levene (2) = 3.48, p = .03), indicating the inequality between the three 
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groups. Therefore, to report the ANOVA results, the results of Welch’s test, which is robust in 

face of the assumption violation (Welch, 1951) were also used. 

Students’ perceptions of playing the game were generally as positive as those of using 

the CAI, but more positive than those using the Extended Problem. The ANOVA analysis 

(Table 5.3) revealed a statistically significant main effect for the type of intervention on the 

questions 1.b, 1.d., 1.e, 3, 4, and 5. As shown in Table 5.4, the Tukey HSD/Games-Howell post 

hoc analysis (multiple comparisons) indicated that the game group demonstrated a higher level 

of agreement for question 1.e (p = .004) than the CAI group, suggesting the game is perceived 

as more effective than the CAI in helping students grasp the preparation of the basic financial 

statements. Furthermore, the game group demonstrated a higher level of agreement for 

questions 1.b (p < .001), 1.d (p = .04), 3 (p = .001), and 4 (p < .001) than the Extended Problem 

group, suggesting that the students playing the game perceived the game as being an enjoyable 

and helpful approach to learning accounting entity and historical cost concept, and agreed that 

the teacher should continue using the game in future classes compared with those using the 

Extended Problem. Although no significant differences were found between the game group 

and the other two approaches in students’ perception about the usefulness of the learning tool, 

the effect size of the difference between the game and Extended Problem group was medium 

in favour of the game, indicating some possible differences, which would likely be confirmed 

or excluded if a larger number of students were tested. 

Table 5.4: Multiple comparisons by survey question 

Survey 
question 

Experimental 
group (a) 

Control 
group (b) 

Mean 
difference 
(a-b) 

Std. Error Cohen’s d Effect-size r 

1.b. Modified 
Monopoly 

Extended 
Problem 

.51* .13 .65 .31 

 Modified 
Monopoly 

CAI .08 .14 .11 .06 

1.d. Modified 
Monopoly 

Extended 
Problem 

.33* .13 .43 .21 

 Modified 
Monopoly 

CAI -.08 .14 -.11 -.06 

1.e. Modified 
Monopoly 

Extended 
Problem 

.30 .15 .36 .18 

 Modified 
Monopoly 

CAI .52* .16 .62 .29 

3 Modified 
Monopoly 

Extended 
Problem 

.71* .19 .65 .31 

 Modified 
Monopoly 

CAI .02 .20 .02 .01 
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4 Modified 
Monopoly 

Extended 
Problem 

1.0* .19 .93 .42 

 Modified 
Monopoly 

CAI .09 .18  .09 .05 

5 Modified 
Monopoly 

Extended 
Problem 

.42 .18 .41 .20 

 Modified 
Monopoly 

CAI -.02 .17 -.02 -.01 

*The mean difference is significant at the .01 or .05 level. 

a Multiple comparisons of Tukey HSD were used to compare the game with the two alternative learning 

approaches on all survey questions with the exception of survey questions 4 & 5. The Games-Howell 

test was used for items 4 and 5 as the items did not meet the assumption of homogeneity of variance. 

5.2.5.2 Responses on an open-ended question  

In addition to the survey questions based on the five-point scales, the students were asked an 

open-ended question of what aspect, positive or negative, of their learning experience on the 

learning approach (e.g., the Modified Monopoly, Extended Problem, or CAI). The number of 

students responding on this question from the game was 24, the Extended Problem was 23, and 

the CAI was 17. The entire students’ comments classified into three themes (affective, learning, 

and design aspect of the approach) are presented in Appendix G. Overall, the students in the 

game group seemed to be more satisfied and engaged than in the Extended Problem and CAI 

group, as evidenced by 75% of the students from the game class reporting they were pleased 

with the game (e.g., “It was a lot of fun!”, “Well played! Love it”, “Thank you, I really enjoy 

the game”). This is in contrast to the Extended Problem and the CAI class, in which only 22% 

and 41% of students, respectively, expressed their happiness with the approach.  

5.3 Discussion 

The main result of this study was that the use of the Modified Monopoly game to teach basic 

accounting concepts had significant effects on enhancing students’ higher-order thinking skills 

compared with that of the computer-assisted instruction (i.e., CAI), but less effective than the 

Extended Problem approach (H1). This study also found that the use of the game helped 

students retain the concepts learned better than the Extended Problem, although it was no more 

effective than the CAI approach (H2). Additionally, the survey results indicated that students 

from the game group demonstrated a significantly higher level of enjoyment and enthusiasm 

to continue the use of the approach (i.e., the Modified Monopoly) than those from the Extended 

Problem group. 
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5.3.1 Impact of the Modified Monopoly game on students’ higher-order thinking skills 

The results of H1 partially supported previous studies that found the simulation games were 

more effective in improving higher-order thinking skills than the non-simulation game 

approaches (e.g., Cheng et al., 2014; Chuang & Chen, 2009; Soflano et al., 2015). The present 

study suggested that the students taught through the Modified Monopoly game demonstrated 

significant improvement from pre- to post-test compared with those taught through the CAI. 

The effect size is moderate to large (d = .61, r = .28) (Cohen, 1988, 1992). This finding is 

parallel with the work of Chuang & Chen (2009), who found that the simulation game was 

more effective in teaching the application of knowledge than computer-assisted instruction. 

Since the studies examining the effectiveness of simulation games in enhancing higher-order 

thinking are limited (see Section 2.6.6.2), particularly in the business and accounting domain, 

this finding is important. The findings, therefore, confirmed the literature that highlights the 

benefits of simulation games for promoting complex cognitive skills (Bonner, 1999; Fowler, 

2006; Thurman, 1993) and the higher level of Bloom’s taxonomy (Albrecht, 1995; Anderson 

& Lawton, 2002, 2009; Salas et al., 2009; Zigmont et al., 2011). 

The findings are also consistent with situated cognition theory arguing that learning 

occurs most effectively in authentic contexts (Brown et al., 1989; Collins, 1990; Collins et al., 

1991; Lave, 1997). The Modified Monopoly game allows students to practise the use of 

accounting concepts in a variety of business contexts. The main task was to record transactions 

and prepare the basic financial statements of a tour and travel business that was operated by 

the students during the game. Like with real-world tasks, no specific information was available 

on which accounting concept(s) or procedures should be used to appropriately record the 

transactions. The students, therefore, must possess an understanding of the type of transaction 

encountered and the range of concepts and procedures that were available. This type of practice 

might have helped the students integrate the concepts that had been taught because it required 

the students to work simultaneously with concepts from multiple chapters or lessons by 

analysing various transactions of a business during the game. For example, the students might 

encounter a transaction such as Receive $600 for signing a contract to provide two “Wildlife 

Tourism” services. Perform one service this period, the second in the next period. In the 

context of the game, the player might put the cash received either in his/her business or personal 

account or both of accounts. Which concepts to use to appropriately record this transaction 

depend on the player’s actions. If the cash was deposited in the business account, the use of 

accounting period was sufficient to solve this problem. However, if the cash was deposited in 
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the personal account or both of accounts, the use of accounting period must be combined with 

that of accounting entity. Thus, the player (i.e., the student) must not only understand the 

transactions encountered but also be able to select and integrate the relevant concepts that they 

had previously learned from various lessons or textbook chapters.  

On the other hand, the CAI groups practised the use of concepts to solve accounting 

transactions from four modules linked to two achievement standards of the New Zealand 

accounting curriculum: demonstrate an understanding of accounting concepts for small entities 

and prepare financial statements for sole proprietor. The main task was to complete each 

module by answering various questions presented in the computer program. In contrast to the 

Modified Monopoly in which the application problems were situated in a macro-context (i.e., 

preparing the financial statements of a tour and travel business), the CAI presented 

disconnected sets of the application problems. This type of practice reflects the traditional 

approach of accounting pedagogy in which individual concepts are often practiced separately 

from other concepts, and the information on which concepts or procedures to use is often viable 

for the students. Thus, in one practice students were presented a question related to the use of 

the accrual concept for analysing transaction of business A (e.g., “Identify the one example 

(i.e., transaction) below that would best illustrate the concept of accrual basis….”); in another 

practice students were given a transaction that is related to the use of historical cost for 

analysing transactions of business B (e.g., “Identify the example below that would best 

illustrate the concept of historical cost”).26 A prior study on situated cognition instruction 

indicated that the instruction situated in a macro-context was more effective in helping students 

develop integrated knowledge enabling them to perform more complex writing story tasks than 

that situated in a variety of different micro-contexts (e.g., learning concept of setting by using 

story A, discussing concept of personality characters in a story by using story B, etc.) 

(Cognition and Technology Group at Vanderbilt or CTGV, 1990). This study suggests that the 

use of integrated sets of accounting problems (i.e., the game approach) results in better learning 

than that of disconnected sets of problems (i.e., the CAI approach). 

This study, however, found that the students taught through the Extended Problem exhibit 

a greater level of improvement on higher-order thinking than those taught through the game. 

There are two possible explanations for this discrepancy. One is that the nature of the 

experimental design in which the students in the game groups were required to learn more 

information in the same amount of time (both the rules of the Modified Monopoly game and 

                                                           
26 The example of accounting problems that appeared on CAI is shown in Appendix E. 
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the conceptual knowledge of accounting) than students in the Extended Problem groups (who 

were not burdened with the necessity of learning any information other than the conceptual 

knowledge to be tested). 27  Further, there was a similarity between accounting problems 

appearing on the test and those appearing on the Extended Problem. The Extended Problem 

groups were exposed to tables, wording, and instructions similar to those found in the 

performance tests. Prior studies have indicated that students’ ability to solve problems can be 

promoted by making a connection between learning and a subsequent problem-solving 

situation (e.g., Adams et al., 1988; Lockhart, Lamon, & Gick, 1988). Hence, the act of 

providing the tables, wording, and instructions that were similar to the problem-solving tasks 

in the tests was possibly sufficient to enable students to deal with the tests. Thus, it may be the 

combination of these two factors that enabled the Extended Problem group to achieve higher 

improvement scores than the game group.  

5.3.2 Impact of the Modified Monopoly game on students’ knowledge retention 

At first glance, the results of H2 do not appear to completely replicate the findings of eight 

studies (e.g., Brom et al., 2011; Curry & Brooks, 1971; Keach & Pierfy, 1972; Lucas et al., 

1975; Riegel 1969 in Pierfy, 1977) that found that the simulation games were more effective 

than alternative ways of instruction in promoting retention. The present study found no 

significant differences between the game and the CAI group on deterioration scores. However, 

the alternative instructions in those previous studies were found equally effective with the 

simulation games in improving students’ knowledge. In contrast, the students taught through 

an alternative instruction (i.e., CAI) in the present study did not demonstrate significant 

changes from pre- to post-test (see Table 5.1), t (34) = -1.65, p = .11, d = .57, r = .27.28 This 

differs from the game group in which the improvement from pre- to post-test was statistically 

significant, t (58) = -7.07, p < .001, d = 1.90, r = .68. According to the post-hoc analysis, these 

changes significantly differ between the two groups in favour of the game (see Section 5.2.3). 

                                                           
27 In order to meet the learning objectives of the game, the classic MONOPOLY™ rules are modified (see Section 

2.4.3). For example, when a player lands on a business site owned by another player (i.e., the opponent), he or she 

may postpone the payment of the service fee to the opponent. This rule is necessary to force the use of accounting 

entity and accounting period into the accounting exercise. 

28 The one-way repeated-measures ANOVA was conducted to examine changes in means scores over three 

measuring points for each treatment group. Mauchly’s test indicated that the assumption of sphericity had been 

satisfied (the game: x2 (2) = 2.05, p = .36; the Extended Problem: x2 (2) = 1.63, p = .44; the CAI: x2 (2) =.39, p = 

.82). The results show a significant effect of the treatment on students’ performance measuring at three measuring 

points (the game: F (2) = 40, p < .001; the Extended Problem: F (2) = 101, p < .001; the CAI: F (2) = 3.94, p = 

.02). To examine changes in means scores between two measuring points (e.g., from the pre- to post-test), the 

paired sample t-test was carried out.  
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This implies that the insignificant deterioration from post- to delayed post-test (t (34) = -1.23, 

p = .23, d = .42, r = .21) was less likely influenced by the CAI than by students’ prior knowledge. 

Although the CAI group made a significant improvement from the pre-test to the delayed post-

test (t (34) = -2.66, p = .01, d = .91, r = .42), this was probably because they were more mature 

when the delayed post-test was administered. Further study, therefore, is required to confirm 

whether the game is a better approach than the CAI in promoting students’ retention even if 

the CAI could improve students’ performance from pre- to post-test. 

The results comparing the Modified Monopoly game and the Extended Problem were in 

line with the work of eight studies on simulation games that reported retention of data (e.g., 

Brom et al., 2011; Curry & Brooks, 1971; Keach & Pierfy, 1972; Lucas et al., 1975; Riegel 

1969 in Pierfy, 1977), and they were also consistent with a study of a virtual simulation 

developed in harmony with situated cognition theory (Farra et al., 2013) and a review of 56 

studies suggesting that active learning approaches result in better long-term retention (Semb & 

Ellis, 1994). Based on their review, Semb and Ellis (1994) hypothesised that learning 

approaches actively engaging learners in an enriched contextualized learning environment, 

such as situated cognition (Brown et al., 1989), constructivism (Bednar et al., 1992) and 

anchored instruction (CTGV, 1990), “should result in differential retention by making it easier 

for students to assimilate new information into existing memory structures or to create new 

well-organized ones” (p. 278). The present study indicated that the students taught through the 

game retain their ability to apply concepts three to six months after the treatment. The 

difference between the game group and the Extended Problem group was significant and its 

effect size was moderate to large (d = .69, r = .32) (Cohen, 1988, 1992). The key feature of the 

two approaches, as discussed in Section 2.5, is that the game is delivered through a student-

centred approach, while the Extended Problem is delivered through a teacher-centred approach. 

Taken together, these studies suggest that if the students are actively engaged in an enriched 

contextualised learning environment, they will retain what was taught better than those just 

passively listening to a lecture. This finding is substantial not only because it confirms the 

benefits of active learning strategies for promoting students’ retention, but also because the 

studies examining the long-term effects of higher-order thinking using simulation games are 

limited.  

5.3.3 Students’ perceptions of the assigned approach 

The most interesting finding from the survey based on the Likert scale and open-ended question 

was that the students using the game demonstrated a significantly higher level of enjoyment 
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and enthusiasm to continue the use of the approach (i.e., the Modified Monopoly game) than 

those using the Extended Problem. This finding is interesting because the fact that the Extended 

Problem groups outperformed the game group on improvement scores did not lead them to 

recommend the use of the assigned approach (i.e., the Extended Problem) in the future. While 

this finding is in line with 16 studies which have indicated that simulation games were superior 

to alternative approaches in promoting students’ interest, engagement, and motivation (see 

Section 2.6.5), a strong claim is not made regarding this point. This is because this study was 

not focused on the examination of affective and motivational differences. More studies using 

validated and reliable instruments are required to examine this important issue. 

However, the same affective effects were not found when the game was compared with 

the CAI. The current study found no difference between the two groups in terms of enjoyment 

and enthusiasm to continue the use of the assigned approach. While these results seem to be 

contrary to the 16 studies, they are actually not. The alternative approaches used in those studies 

were generally traditional instruction, such as lecture (e.g., Hwang et. al., 2013; Wrzesien & 

Raya, 2010; Yang, 2012), group discussion (e.g., Annetta et al., 2009), and exercises using 

standard practice sets (Gamlath, 2007; Knechel & Rand, 1994). In contrast, the alternative 

approach used in the current study was a computer-assisted instruction developed by 

experienced New Zealand teachers. The program allows students to practice various 

accounting problems, obtain immediate feedback including an explanation for incorrect 

responses, check their own progress, and compare their progress with the others. The teachers 

also reported that this type of instruction had not been used previously in the accounting class. 

This implies that when the simulation games are compared with other teaching innovations that 

engage students actively in the learning process, the results of affective and motivational 

outcomes are likely the same. It is noteworthy that the Extended Problem more reflects a 

passive method of instruction compared with the CAI. Again, a further study is required to 

confirm whether this is so and to determine the precise factors which affect students’ interest, 

engagement, and motivation among the three approaches.     

5.4 Summary 

This chapter reports the empirical analysis on the Modified Monopoly game and students’ 

higher-order thinking and retention. The analysis provided partial support for the two 

hypotheses tested. The test of the first hypothesis revealed that the students who learned 

through the game exhibited a greater level of higher-order thinking than the CAI group; 

however, the improvement of the game group is substantially less than that of the Extended 
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Problem group. This finding suggests that the game is more effective than the CAI in enhancing 

higher-order thinking but less effective than the Extended Problem approach. The second 

hypothesis indicated that the students who learned through the game and the CAI demonstrated 

a greater level of retention than the Extended Problem group. This finding suggests that the 

game is more effective than the Extended Problem in helping students retain the concepts 

taught. Since the CAI group did not demonstrate significant improvement from pre- to post-

test, further study is required to determine firmly whether both the game and CAI are equally 

effective in terms of retention. Additionally, the interesting results from the questionnaire 

indicated that the game groups demonstrated a significantly higher level of enjoyment and 

enthusiasm to continue the use of the approach (i.e., the Modified Monopoly) than those using 

the Extended Problem.  

The next chapter, Chapter 6, summarises the thesis and its limitations. The findings 

reported in Chapter 5 are reviewed in order to assess the implications for theory and practice. 
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Chapter 6 Conclusions and Implications 

6.1 Introduction 

This last chapter begins with a summary of the main findings, followed by implications of the 

study. The study’s contribution to accounting education and simulation games literature will 

then be discussed, followed by a discussion on the limitations of the study. This chapter ends 

by offering suggestions for future research and concluding the study.  

6.2 Main findings 

One of the most significant challenges for accounting educators is to assist students to acquire 

higher-order thinking skills and retain them for a long period of time. Prior studies consistently 

found that accounting students tend to learn at a surface level and struggle in understanding 

basic concepts. It is, therefore, important to help students acquire a deep level of conceptual 

understanding and to retain that understanding for a long period of time. This study investigates 

the effectiveness of a Modified Monopoly game in enhancing students’ higher-order thinking 

skills and retention. The game, developed in line with situated learning theory, allows the 

students to practise the application of basic accounting concepts (accounting entity, periodicity, 

and historical cost) in a variety of realistic situations. To improve the internal validity of this 

study and determine which approach works best, the game was compared with two alternative 

methods having similar learning objectives: Extended Problem and computer assisted-

instruction (CAI). It was shown in Sections 2.6.6.2 and 2.6.6.3 that simulation games promoted 

superior higher-order thinking and knowledge retention compared with the non-simulation 

games’ approaches, which led this study to hypothesise:  

Hypothesis 1 (H1): Students taught through the Modified Monopoly game will exhibit 

greater levels of higher-order thinking skills than students taught through (1) an extended 

accounting problem, and (2) computer-assisted instruction.  

Hypothesis 2 (H2): Students taught through the Modified Monopoly game will exhibit 

better long-term retention of knowledge than students taught through (1) an extended 

accounting problem, and (2) computer-assisted instruction.  

The results of H1 testing indicated partial support of previous studies that found the 

simulation games were more effective in improving higher-order thinking skills than the non-

simulation game approaches (e.g., Cheng et al., 2014; Chuang & Chen, 2009; Soflano et al., 
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2015). The present study suggests that the students taught through the Modified Monopoly 

demonstrated significant improvement from the pre-test to the post-test compared with those 

taught through the CAI. The effect size is moderate to large (d = .61, r = .28) (Cohen, 1988, 

1992). This finding is in line with the work of Chuang & Chen (2009), who found that a 

simulation game was more effective in teaching the application of knowledge than computer-

assisted instruction. The findings are also consistent with situated learning theory, which argues 

that learning occurs most effectively in authentic contexts (Brown et al., 1989; Collins, 1990; 

Collins et al., 1991; Lave, 1997). The integrative nature of the realistic problems generated 

from the game might have helped students develop complex skills better than students learning 

through the CAI approach (e.g., Cognition and Technology Group at Vanderbilt, 1990). 

However, this study did not find that the game approach was more effective than the Extended 

Problem in improving students’ higher-order thinking. The inconsistent result is perhaps due 

to two factors. First, the nature of the experimental design in which the students in the game 

groups were required to learn more information in the same amount of time (both the rules of 

the Modified Monopoly game and the conceptual knowledge of accounting) than students in 

the Extended Problem group (who were not burdened with the necessity to learn any 

information other than the conceptual knowledge to be tested). Second, the accounting 

problems appearing on the test are similar to those appearing on the Extended Problem. As 

indicated by prior studies, students’ ability to solve problems can be enhanced by making a 

connection between learning and a subsequent problem-solving situation (Adams et al., 1988; 

Lockhart et al., 1988).  

Partial support was found for H2 testing. The present study found no significant 

differences between the game and the CAI group on deterioration scores (delayed post-test – 

post-test scores). This insignificant result is, however, less likely due to the effect of CAI than 

to students’ prior knowledge. This is supported by the results of a dependent t-test which 

demonstrated the performance of the CAI group did not significantly improve from pre- to 

post-test. Although the test shows a significant improvement over a three- to six-month period 

from the pre-test to the delayed post-test, this group’s performance is the worst of the three 

groups and the relatively modest increase over time is probably the result of a maturation effect. 

On the other hand, this study confirms the results of eight studies on simulation games that 

reported retention of data (e.g., Brom et al., 2011; Curry & Brooks, 1971; Keach & Pierfy, 

1972; Lucas et al., 1975; Riegel 1969 in Pierfy, 1977), and it is also consistent with a study of 

a virtual simulation developed in harmony with situated cognition theory (Farra et al., 2013) 

and a review of 56 studies suggesting that active learning approaches result in better long-term 
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retention (Semb & Ellis, 1994). This study revealed significant differences between the game 

and the Extended Problem group on deterioration scores, suggesting the students learning 

through the game retained the concepts taught better than students learning through the 

Extended Problem. The effect size for this difference was moderate to large (d = .69, r = .32) 

(Cohen, 1988, 1992).   

In addition to cognitive assessments, the current study surveyed students’ perceptions of 

the assigned approach through a Likert scale and open-ended question. The survey indicated 

that the game groups demonstrated a significantly higher level of enjoyment and enthusiasm to 

continue the use of the approach (i.e., the Modified Monopoly game) than those using the 

Extended Problem. The same affective effects were not found when the game was compared 

with the CAI. The two groups generally agreed that the assigned approach was enjoyable and 

helped them learn accounting concepts, study for NCEA examinations, and that the teacher 

should continue using the assigned approach in future classes. No strong claim was made for 

these findings, as this study does not focus on the affective effects of the game. 

6.3 Contribution of the study 

This study contributed to the current understanding of how simulation games can help students 

achieve higher-order thinking and retain it for a fairly long period of time. Research has 

examined the effectiveness of simulation games in promoting psychomotor, affective, and 

cognitive learning in various disciplines, such as sociology, science, mathematics, arts, 

business, and accounting. While studies have been conducted extensively in the area of 

cognitive learning, only seven (20%) out of 35 empirical studies focused on higher-order 

cognitive process of the revised Bloom’s taxonomy (Anderson et al., 2014). In fact, only two 

studies measuring higher-order thinking were found in the business domain (Lovelace et al., 

2016; Pasin & Giroux, 2011), and none of these works were carried out in the accounting 

domain. Regarding retention, only 12 (18%) out of 66 studies included provisions for a delayed 

post-test; these studies generally were conducted over three decades ago, used a short delayed-

interval post-test period, and measured lower-order learning outcomes (e.g., Curry & Brooks, 

1971; Fraas, 1980; Lucas et al., 1975; Wing, 1966). Therefore, little is known about the impact 

of the game on higher-order thinking and retention. Whilst this study did not confirm the 

effectiveness of the game over the Extended Problem, it did substantiate the effectiveness of 

the game over the CAI. This study also adds to the literature by providing evidence of the 

effectiveness of a simulation game (i.e., the Modified Monopoly) for promoting retention of 

higher-order thinking in the accounting discipline. One of the key strengths of this study was 
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that the assessments for retention were performed three to six months after the interventions; 

this is ideal for a 300-minute intervention like the Modified Monopoly game used in the present 

study (i.e., six standard class meetings) (see All et al., 2016). As mentioned, this condition 

rarely occurs in the studies reviewed (Section 2.6.6.3).  

This study also contributed further insights on the existing accounting education 

literature of the simulation games’ effectiveness, as it differs from the previous studies with 

regards to the research design and the students’ level. The 13 empirical studies that exist29 

largely used weak research designs (e.g., no assessment of students’ prior knowledge and no 

random assignment of research participants to experimental and control groups), simulation 

games that were not designed based on sound learning theories, and student self-reporting 

rather than objective measures in evaluating cognitive learning outcomes. The studies using 

objective measures, however, did not report the validity and reliability of the instruments 

(Capelo et al., 2015; DeCoster & Prater, 1973; Fowler, 2006; Gamlath, 2007) and type of 

knowledge and cognitive processes that the instruments were trying to measure (DeCoster & 

Prater, 1973; Gamlath, 2007). Additionally, the population of interest is generally 

undergraduate or graduate students, with no single study existing on high school students. This 

study enriches the accounting literature by using a pre- and post-test randomized control group 

design (class level), validated and reliable performance tests, and cognitive apprenticeship 

grounded in the theory of situated learning as a framework for developing the Modified 

Monopoly game. This study also extends the literature by providing the first evidence of the 

effect of an accounting simulation game on students’ higher-order thinking and retention at the 

high school level. 

Lastly, this study adds new insights regarding the use of Monopoly™ in accounting 

education to promote higher-order thinking. While the Modified Monopoly game used in this 

study adopted some modifications and suggestions from Knechel (1989), Knechel & Rand 

(1994), and Albrecht (1995), it differs from the existing Monopoly with regards to the learning 

objectives. Prior studies used Monopoly™ for helping students understand the accounting 

cycle and bookkeeping process (Knechel, 1989; Knechel & Rand, 1994), investment decision 

making (Albrecht, 1995) and accounting for foreign currency transactions (van der Laan Smith, 

2013), but the objective of this study was to help students acquire the ability to apply the 

concept of accounting entity, accounting periodic, and historical cost in realistic contexts. This 

study, therefore, developed its own monopoly game which includes the features of accounting 

                                                           
29 See Appendix B. 
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transactions that adequately demonstrate the applications of the basic accounting concepts 

learned in introductory accounting class (e.g., prepayment, depreciation, income in advance, 

and accrued expenses) and the features of realistic problems where information about which 

transactions need to be recorded and adjusted were not specified. Students must, therefore, 

understand the problem confronted, select the relevant concept, and perform a procedure that 

follows from the concept and is likely to solve the problem. Most of these features were not 

found in the existing Monopoly™ where the transactions demonstrating the application of the 

periodicity concept were generally limited to depreciation, accrued salary, interest, and income 

tax, and information about which transactions need to be adjusted were often specified at the 

conclusion of the game. This study, therefore, adds to existing Monopoly™ by adding the 

features which can facilitate the development of the higher levels of the cognitive domain of 

the revised Bloom’s taxonomy, specifically apply-implementing (e.g., use periodicity concept 

in contexts in which it is relevant) (Anderson et al., 2014). It is also hoped that the exploration 

of these specific features will open new avenues for study and make predictions that can be 

examined in future research. 

6.4 Implications of study 

This study has several practical implications. First, the Modified Monopoly game can be used 

as a learning tool to enhance students’ higher-order thinking skills and knowledge retention. 

Although this study found that the Extended Problem groups demonstrated a greater 

improvement from the pre- to post-test than the game groups, they experienced a greater decay 

of knowledge three to six months later than students in the game groups. The literature on 

education has suggested that any intervention aiming to improve learning has little value if its 

effect disappears in a short period of time (All et al., 2016). Information about retention is, thus, 

more valuable than information about the immediate effect in evaluating simulation games’ 

effectiveness (Brom et al., 2011). Moreover, responses from the survey indicated that students 

in the game groups demonstrated a significantly higher level of enjoyment and enthusiasm to 

continue use of the approach (i.e., the Modified Monopoly game) than those in the Extended 

Problem groups. Researchers have argued that learning is more effective if it involves both 

cognitive and affective factors (Garris et al., 2002; Malone, 1981; Tennyson & Jorczak, 2008), 

and being interested and engaged in the curricular content leads to better learning and 

achievement (Lepper, Corpus, & Iyengar, 2005; Prensky, 2003). As Doyle & Brown (2000) 

noted, students who enjoy playing educational games improve their willingness both to invest 

in a game based–learning activity and to remain motivated and engaged, even when challenged 



154 
 

or facing difficult tasks. Thus, the use of the Modified Monopoly game for teaching the 

application of accounting concepts can be justified over the Extended Problem, as it fosters 

both students’ motivation and long-term memory.  

Next, the Modified Monopoly game is useful in reinforcing and integrating the concepts 

that have been previously learned. The current experiment was conducted after the teacher 

taught key knowledge covered in the game, such as basic concepts of accounting, balance day 

adjustments, and the preparation of the financial statements for sole proprietors.30 Thus, the 

game provided an opportunity for the students to apply that knowledge in simulated business 

situations in which accounting problems confronted are relatively unstructured. Whilst this 

study found no difference between the game and the CAI groups in terms of retention, it did 

find that students learning through the game exhibited a greater improvement from the pre-to 

post-test than those learning through the CAI, suggesting that the game is more effective in 

improving the concept application abilities compared with the CAI. The superiority of the game 

over the CAI implies that the use of disconnected sets of accounting problems may not be 

sufficient to help students develop integrated knowledge which is required to solve more 

complex tasks. Those types of problems may be useful to introduce the use of a single concept 

in specific situations, but they are not sufficient to help students solve realistic problems in 

which a specific concept is often combined with other concepts and which concepts are relevant 

to solve the problem at hand is often unclear. Additionally, the game activity could also be 

placed in the middle of a lesson in order to help the student grasp the fundamental concepts as 

well as fill in gaps in his/her understanding of the material (Dhand, 2005).  

Finally, although the participants in this study were high school students, the game has a 

great potential to be implemented at the higher levels of education. The main objective of the 

game is to enhance students’ ability to apply three basic concepts of accounting: accounting 

entity, accounting period, and historical cost. These concepts are normally taught in an 

introductory accounting course of an undergraduate program. Therefore, the learning 

objectives of the game are in harmony with those of the first accounting course at the university 

level. Researchers have reported a successful implementation of Monopoly™ in the first 

accounting course of undergraduate (Gamlath, 2007; Knechel & Rand, 1994; Lee Warren & 

Young, 2012) and postgraduate programs (Clayton, 2003; Knechel, 1989). Additionally, as the 

game mainly focuses on the conceptual rather than technical aspects of accounting, it suits any 

                                                           
30 These materials are covered in achievement standard number 90976 and 90978 of the New Zealand 
curriculum (NZQA, 2017). 
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courses or training programs that aim to help learners grasp the rationales underlying the 

preparation of financial statements without the necessity to introduce them to bookkeeping 

processes such as journals and ledgers. 

6.5 Limitations of the study 

The present study yields new insights regarding the effect of an accounting simulation game 

on students’ higher-order thinking and knowledge retention at the high school level. However, 

like prior studies examining simulation games’ effectiveness in formal school contexts, this 

study also has several limitations which can be classified into internal and external validity. 

6.5.1 Internal validity 

Internal validity refers to the extent to which the researcher can confidently state that a 

relationship between the independent and dependent variables exists. This study faced internal 

validity threats, including use of convenience sampling, randomisation failure, group dynamics, 

and interaction measurement instrument. The initial randomisation of the three groups failed, 

resulting in significant differences between the groups, specifically between the Modified 

Monopoly and the Extended Problem group, at baseline, which were controlled for in the 

analysis by use of the improvement scores.  

Due to the constraints of the Modified Monopoly game, the students were divided into 

groups of three or four players. This arrangement may affect the results, although the students 

were required to complete the assignment on an individual basis. The students learning through 

CAI or the Extended Problem performed alone through the whole of the exercise. Hence, the 

dynamics of partial interaction potentially confounded the effect of the Modified Monopoly 

game.  

Finally, the contents appearing on the test and studied by the Extended Problem groups 

might be too closely aligned. The test items presented in a cased-based format essentially share 

a similar structure with the Extended Problem in which students were asked to record 

transactions covering two periods of the financial statements. These participants were 

presented with tables, wording, and instructions similar to those found in the test, which put 

them in a more favourable position on the test compared with participants in the Modified 

Monopoly and CAI groups. This, however, was minimised by differing the context of the 

problems presented in the tests (education/catering service provider) from that presented in the 

Extended Problem (tour and travel service provider).  
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6.5.2 External validity 

External validity refers to the extent to which the researcher can confidently state that a 

relationship between the independent and dependent variables, if they exist, are applicable to 

and across individuals, settings, and times. The findings of the current study should be only 

generalisable to students with similar demographic compositions and at similar educational 

settings. While the sample of students featured the major ethnic groups in New Zealand, they 

were only from schools having decile ratings from middle to high; no schools rated in the low 

decile were involved in this study. According to the Ministry of Education (2017), the low 

decile schools represent 30% of New Zealand high schools. The involvement of schools 

containing students mostly from a middle to high socio-economic background may bias the 

results of the present study. The New Zealand Qualifications Authority (2016) reported that 

the attainment percentage of NCEA level 1 by the low decile school band was lower than those 

of medium and high decile schools band from 2013 to 2015. 

Additionally, the present study was set in classes containing between four and 21 students. 

The results would likely be different if the Modified Monopoly game were implemented in a 

class with a larger number of students. This is because the administration of the game and 

providing feedback on students’ assignments are relatively manageable when the size of the 

class is small. Lastly, Monopoly™ was still a popular business simulation game among the 

participants when this study was introduced. This substantially reduced the time needed to 

introduce the game and helped the students concentrate on the idea behind the game. 

Consequently, extra time and assistance are required when the game is implemented to those 

unfamiliar with the game; otherwise, the same outcomes may not be attained. 

6.6 Suggestions for future research 

As a consequence of the results and limitations addressed in previous sections, the current study 

can be extended along several lines. 

First, future studies could increase the internal and external validity of the current 

experiment. Since the time allocated in the high schools was only sufficient to do one part of 

the treatments (i.e., the Modified Monopoly game, Extended Problem, or CAI), this study 

randomly assigned participants to conditions on school/class basis. Future research should 

randomly assign participants on an individual basis and use more procedures to ensure the 

assignment is as truly random as possible, so that the groups are more comparable on the 

background variables, such as gender, socio-economic, and prior knowledge. This procedure 

should improve the internal validity of the study. On the other hand, the external validity could 
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be enhanced by involving students from the low school decile, as no students from such a 

school participated in the current study. It is possible that the effect of the game on learning 

will be different for students from a low socio-economic background.  

Second, this study did not investigate the impact of the Modified Monopoly game on 

affective outcomes, such as students’ motivation, interest, and attitude toward accounting. 

Although this study found students playing the game demonstrated a higher level of enjoyment 

and enthusiasm to continue the use of the game than those using the CAI, the questionnaire 

used to collect these data has not been validated. Further study could employ a 

psychometrically-validated instrument to assess affective outcomes and confirm the findings 

of the current study. 

Finally, to enhance the game’s effectiveness, future research should be conducted over a 

longer period of time while incorporating a training session before the intervention, similar to 

a trial exercise in psychological experiments. These introduction and/or training sessions would 

help students become familiar with rules that differ from standard Monopoly™ and concentrate 

on the educational content of the game.  

Furthermore, lengthening the duration of the intervention may enhance the game’s 

effectiveness. More time means more opportunities for the teacher to give feedback on students’ 

work and for students to solve a variety of problems. The degree of problem difficulty of the 

Modified Monopoly game largely depends not only on the players’ actions but also on the 

duration of the game. The longer they play the game, the more opportunities they have to deal 

with complex tasks. For example, it is common in the beginning of the game for the players to 

use up their cash to settle various transactions (e.g., purchasing land, franchise right, and 

business equipment). As the game progresses, the players may encounter a cash shortage. This 

situation forces them to use other options to generate cash and avoid bankruptcy (i.e., stay in 

the game), such as selling or mortgaging properties, borrowing the money from the bank, 

withdrawing money from a personal account, or combinations of these options. Each payment 

method certainly requires different accounting treatments, although they involve the same 

transactions, such as purchasing business equipment. In short, extending the duration of the 

experiment would give more opportunities for the students to practice concepts in a variety of 

different situations. This should improve students’ ability to apply concepts to new contexts, 

as it facilitates the abstraction of knowledge (Bransford et al., 2000; Collins et al., 1991; Gagné 

et al., 2005). 
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6.7 Summary of conclusion 

Deep understanding of basic accounting concepts is vital for helping students to fully 

comprehend the discipline (Cherry & Reckers, 1983; Lucas, 2001; Suwardjono, 1999). 

However, how to enhance students’ ability from memorising concepts’ definitions and rules to 

applying them in realistic situations is a challenging endeavour that requires the use of 

appropriate instruction. This study provided evidence that a simulation game, the Modified 

Monopoly game, which involves students solving accounting problems in a context-rich 

learning environment, is more effective in promoting higher-order thinking skills than 

computer-assisted instruction. Indeed, the game helped students retain those abilities for three 

to six months after the conclusion of the intervention. 
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Appendix A: A summary of prior studies examining the simulation games’ effectiveness in accounting 

education 

No Study Research 

designs 

Sample 

size/Age or 

Grade 

level/Country 

Simulation game 

used 

 

 

Control 

group’s 

activities 

 

Subject or 

course & type 

of knowledge 

 

Main Findings 

1 DeCoster 

& Prater 

(1973) 

Experimental, 

non- random 

assignment 

 

Post-test 

 

 

138/undergrad

uate/U.S. 

 

 

 

Accounting for 

Decisions (a 

business game 

developed by 

William J. Burns, 

Jr.)  

 

The purpose of the 

simulation game: 

n/a 

 

Traditional 

classroom (e.g., 

working on text 

problems, 

reading chapter 

concerning 

variable costing) 

 

 

 

Introductory 

accounting 

 

Type of 

knowledge: n/a 

 

 

Cognitive outcome: 

There was no difference 

between the game and the 

non-game group in 

examination scores. 

 

Affective outcome: 

There was no difference 

between game and non-game 

group in attitude toward 

accounting. 

2 Knechel 

& Rand 

(1994) 

Experimental, 

non-random 

assignment 

 

 

Post-test  

139/undergrad

uate/U.S. 

 

 

Monopoly™ game  

 

The purpose of the 

simulation game: 

The authors 

identified five 

objectives, one of 

them was 

Traditional 

teaching method 

(students 

exercised using 

traditional 

practice set)  

 

 

Introductory 

accounting 

 

Type of 

knowledge: n/a 

 

 

 

Cognitive outcomes (self-

reported): 

Students playing Monopoly™ 

demonstrated higher 

perception of learning than 

those using standard practice 

set.  
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“to understand the 

accounting and 

bookkeeping 

process.” (see 

p.182 for details) 

 Affective outcome 

Students playing Monopoly™ 

game reported a higher level 

of motivation to complete 

practice set than those using 

traditional practice set. 

3 Tanner 

& 

Lindquis

t, (1998) 

Experimental 

 

Post-test 

36/undergradu

ate/U.S. 

 

 

Monopoly™ game 

and Teams-Games-

Tournament (i.e., 

cooperative 

learning) 

 

The purpose of the 

simulation game: 

N/A 

 

 

No control 

group 

Intermediate 

Financial 

Accounting 

 

Type of 

knowledge: 

N/A 

 

 

Affective and cognitive 

outcomes (self-reported): 

The combination of 

Monopoly and TGT had a 

positive effect on students' 

attitudes towards financial 

accounting and learning, 

mutual concern, and 

perceived achievement.  

 

Other findings: 

It was found that gender and 

student ability affected the 

level of some measures of 

student attitudes and 

perceived achievement. 

4 Helliar, 

Michaels

on, 

Power, 

& 

Experimental 

 

Post-test 

19/undergradu

ate/UK 

 

 

Finesse (Finance 

Education in a 

Scalable Software 

Environment). 

 

No control 

group 

Finance 

 

Type of 

knowledge: 

Affective and cognitive 

outcomes (self-reported): 

Students reported that the 

game was enjoyable and 

effective in enhancing their 
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Sinclair 

(2000) 

The purpose of the 

simulation game: to 

learn different 

aspects of portfolio 

management. 

 

 

conceptual and 

procedural 

 

 

 

understanding of portfolio 

management. 

 

Other findings: 

Students reported that 

transaction, portfolio 

summary, and profit and loss 

account screen were the most 

useful features in the game.   

5 Kober & 

Tarca 

(2000) 

Experimental 

 

Post-test 

 

412/undergrad

uate/N/A 

 

 

Monopoly™ game 

 

The purpose of the 

simulation game: to 

motivate students 

to achieve course 

objectives. 

 

 

No control 

group 

Intermediate 

Financial 

Accounting 

 

Type of 

knowledge: 

conceptual and 

procedural 

 

 

Cognitive outcomes (self-

reported): 

Students perceived that the 

Monopoly game was 

effective in helping them to 

understand and apply 

financial accounting 

concepts, but not to 

understand course material. 

    

Affective outcomes: 

Students perceived that the 

Monopoly game was 

practical, enjoyable, 

motivating, and useful in 

facilitating learning.  

 

Other findings 
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• Students perceived 

that the Monopoly 

game was not 

effective to improve 

their interpersonal 

skills.  

• All instructors (n=4) 

agreed that the 

Monopoly game was 

beneficial for 

students, and most 

recommended the 

game be used in the 

future.  

6 Clayton 

(2003) 

Experimental 

 

Post-test 

263/undergrad

uate (234) and 

postgraduate 

(29)/UK 

 

Monopoly™ game 

 

The purpose of the 

simulation game: to 

introduce the 

balance sheet, the 

profit and loss 

account, cash flow 

statements, and the 

analysis of the 

financial 

statements. 

 

No control 

group 

Undergraduate

: The Business 

Finance/Postgr

aduate: 

Accounting 

Planning and 

Control 

 

Type of 

knowledge: 

N/A 

 

Cognitive outcomes (self-

reported):  

The majority of students 

agreed that the game assisted 

them to learn the preparation 

of the financial statements 

and to link the theory into 

practice. 

 

Affective outcomes: 

Many students perceived that 

the game was fun and it 
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should be used in the same 

way in the future. 

7 Marriott 

(2004) 

Case study 

 

 

18/final year 

undergraduate 

students/UK 

The Entrepreneur 

 

The purpose of the 

simulation game: to 

provide hands-on 

experience in how 

to run a small 

business and apply 

(management) 

accounting 

concepts into 

practice.  

No control 

group 

The 

Management 

and Finance of 

Small 

Businesses 

 

Type of 

knowledge: 

conceptual and 

procedural  

 

Cognitive outcomes (self-

reported): 

The game was useful in 

providing an opportunity for 

students to enhance 

algorithmic thinking, to use 

spreadsheet-modelling 

abilities in a realistic 

situation, to develop 

cognition in understanding 

the ‘whole’ of a business 

problem, and to reduce 

instrumentality through the 

intrinsic satisfaction of 

problem-based learning.   

8 Hoffjan 

(2005) 

Experimental 

 

Pre-and post-

test 

 

 

150/undergrad

uate/Canada 

and Germany 

Calvados 

 

The purpose of the 

simulation game: 

to learn the 

complex issues of 

relevant costs for 

decision making 

and transfer 

pricing. 

No control 

group 

Cost 

Accounting 

 

Type of 

knowledge: 

conceptual and 

procedural  

Cognitive outcomes (self-

reported): 

 

The area that the students 

perceived where their 

knowledge improved after 

playing the game was 

criterion for using a 

constrained resource. 
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The area that did not improve 

was perceived knowledge of 

transfer pricing and relevant 

cost for decision making.  

9 Fowler 

(2006) 

 

 

Experimental, 

non-random 

assignment 

 

Post-test 

 

101/undergrad

uate/U.S. 

 

 

Active learning 

format: Simulation 

game and case 

studies  

 

The learning 

objectives of active 

learning format: 

to learn the 

differences 

between accrual 

and cash basis 

accounting 

 

Traditional 

lecture format  

 

(lecture, 

working on 

exercises from 

the text) 

 

Introductory 

financial 

accounting 

 

Type of 

knowledge: 

factual, 

conceptual, 

and procedural 

 

 

Cognitive outcomes: 

• Two groups 

performed equally 

well on the higher-

level domains of 

Bloom’s taxonomy.  

• In the lower-level 

domains, although the 

active learning group 

outperformed the 

traditional group in 

the comprehension, 

they scored less in the 

application level.   

10 Gamlath, 

(2007) 

Experimental, 

non-random 

assignment 

 

 

Post-test 

 

 

77/undergradu

ate/UK 

 

(as indicated 

by author 

institution) 

Similar to 

Monopoly™ game 

 

The purpose of the 

simulation game: to 

practice accounting 

concepts and 

recognize the 

Traditional 

lectures and 

tutorials  

Introductory 

financial 

accounting 

 

Type of 

knowledge: 

N/A 

 

 

Cognitive outcomes: 

The game group scored lower 

than the non-game group on 

the test. 

 

Affective outcomes: 

The game group  
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importance of 

teamwork. 

 

 

• enjoyed the course 

more than did the 

non-game group; 

• demonstrated 

noticeable shifts in 

attitude and behaviour 

after prolonged 

exposure to a game-

based learning 

approach. 

11 Nitkin 

(2011) 

Experimental 

 

Post-test 

 

62/undergradu

ate/U.S. 

 

(as indicated 

by author 

institution) 

The Game of 

Business  

 

The purpose of the 

simulation game:  

1) to reinforce the 

steps of the 

accounting cycle, 

2) to introduce the 

Annual Statement 

Studies online 

resource, and 3) to 

promote the idea of 

cooperative 

learning.  

No control 

group 

Introductory 

financial 

accounting 

 

Type of 

knowledge: 

procedural 

 

 

Cognitive outcomes (self-

reported): 

Students agreed that the game 

helped them understand the 

steps of the accounting cycle.  

 

Other findings: 

The students perceived that 

the game was 

• a valuable learning 

experience; and  

• beneficial in 

promoting peer-to-

peer interaction. 

 

12 van der 

Laan 

Experimental 

 

106/undergrad

uate/U.S. 

Monopoly™ game 

 

No control 

group 

Advanced 

accounting 

Cognitive outcomes (self-

reported): 
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Smith 

(2013) 

Post-test  

63 (2011) & 

43 (2012) 

 

(as indicated 

by author 

institution) 

The purpose of the 

simulation game:  

to learn foreign 

exchange risk and 

accounting for 

foreign currency 

transactions. 

 

 

Type of 

knowledge: 

procedural 

 

 

The students reported that the 

game exercise was effective 

in facilitating them to 

understand foreign exchange 

risk and accounting for 

foreign currency transactions. 

 

Other findings 

The students recommended 

the use of Monopoly™ game 

in future accounting classes.  

13 Capelo, 

Lopes, & 

Mata 

(2015) 

Experimental, 

non-random 

assignment 

 

Post-test  

 

 

119/undergrad

uate/Portugal 

 

 

Traditional lecture 

method and 

business game  

 

The purpose of the 

simulation game: 

To learn Balance 

Scorecard (BSC) 

concepts 

Traditional 

lecture method  

 

 

Management 

Accounting 

 

Type of 

knowledge:  

Conceptual 

 

 

Cognitive outcomes: 

The experimental groups 

significantly improved their 

level of understanding of 

BSC concepts.  
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Appendix B: A summary of prior studies examining the simulation games’ effectiveness in non-accounting 

education  

No Study Research 

designs 

Sample 

size/Age or 

Grade 

level/Country 

Simulation game 

used 

 

 

Control 

group’s 

activities 

Subject or 

course & type 

of knowledge 

 

 

Main Findings 

1 McKenney 

(1962) 

Experimental, 

non-random 

assignment 

 

Pre- and Post-

test  

90/MBA 

preparation 

class/U.S. 

UCLA Model 

no.3 and cases 

 

The purpose of the 

simulation game 

is to teach the 

concepts of 

planning. 

Case 

 

Prepared & 

discussed four 

integrative 

cases on 

production 

planning  

Business 

management/p

roduction 

management l 

 

Type of 

knowledge: 

conceptual 

Cognitive outcome: 

Simulation game class 

performed better on two of 

three planning concepts than 

did the non-simulation game 

class. 

 

  

2 Robinson, 

Anderson, 

Hermann, 

& Snyder, 

(1966) 

Experimental, 

non-random 

assignment  

 

Pre- and Post-

test 

134/undergrad

uates/U.S. 

 

 

Inter-nation 

simulation 

(developed by 

Harold Guetzkow) 

 

The purpose of the 

simulation game: 

n/a 

Case studies  

 

 

Social studies 

(political 

science) 

 

Type of 

knowledge: 

factual & 

conceptual  

 

Cognitive outcome: 

Both simulation game and 

case group performed equally 

well at the mastery of factual 

and understanding of 

principles test. 

 

Affective outcomes: 

Students’ interest in politics 

was greater 



188 
 

• in case group than 

simulation game as 

measured by students’ 

perception. 

• In simulation game 

group than case as 

measured by student’s 

behaviour.  

3 Raia 

(1966) 

 

 

Experimental, 

random 

assignment 

(individual 

level)  

 

Pre- and Post-

test (case 

analysis) 

 

Post-test 

(knowledge 

& skill) 

 

 

139/graduatin

g seniors/U.S.  

Case analysis and 

Top management 

game (computer-

based)  

 

Simple game 

(SG)-produced & 

sold single 

product  

 

Complex game 

(NG)- produced & 

sold three 

products  

 

The purpose of the 

simulation game: 

n/a 

Case analysis, 

assigned 

reading, and 

written 

assignments 

 

 

Business 

management  

 

Type of 

knowledge: 

conceptual & 

procedural  

 

 

 

Cognitive outcomes: 

• The game groups 

outperformed non-

game group on the 

final examination 

measuring students’ 

understanding and 

application of basic 

management concepts. 

• Both game groups and 

non-game group 

performed equally well 

on the case analysis.  

 

Affective outcomes: 

• Students’ attitude 

toward business course 

did not significantly 

differ between game 
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groups and non-game 

group.   

• The game groups 

showed higher level of 

interest and motivation 

than did non-game 

group.  

4 Wing 

(1966) 

Experimental, 

non-random 

assignment 

 

Pre, post-test, 

and delayed 

post-test 

(several 

weeks after 

the post-test) 

25/sixth 

graders/U.S. 

 

 

The Sumerian and 

Sierra Leone 

 

The purpose of the 

simulation game 

is to teach basic 

concepts of 

economics 

 

 

Conventional 

classroom 

methods 

 

 

Economics 

 

Type of 

knowledge: 

conceptual 

  

Cognitive outcomes: 

In all the tests (i.e., pre-, post-, 

and delayed post-test), neither 

the simulation games nor 

conventional methods were 

superior.  

 

Another key finding: 

The games appeared more 

effective than conventional 

classroom methods in terms of 

the time investment of the 

student.  

5 Curry & 

Brooks 

(1971) 

Experimental, 

random 

assignment 

(class level) 

 

 

235/Junior 

High 

School/U.S. 

 

 

Life career  

 

The purpose of the 

simulation game 

is to give students 

an understanding 

of the labour, 

Conventional 

classroom 

methods (i.e., 

lecture, oral 

reports, 

reading in 

class, and 

Life career 

planning 

 

Type of 

knowledge: 

factual 

 

Cognitive outcomes: 

• The game and 

conventional teaching 

group were equally 

good at the post-test, 

but the game group 

scored significantly 
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Pre, post-test, 

and delayed 

post-test (23 

days after the 

post-test)  

 

 

education, and 

marriage market 

as well as some 

experience in 

planning for their 

own future. 

 

 

small group, 

class, and 

panel 

discussions)  

 

 

 higher on the delayed 

post-test.     

• The two groups did not 

significantly differ in 

critical thinking 

ability.  

 

Affective outcomes  

• No difference between 

the game and the 

conventional group in 

attitude toward the 

occupation concept 

was found, but the 

game group 

demonstrated more 

favourable attitude 

toward the Education, 

Leisure, Marriage and 

Family Life concepts.  

• The game group 

reported more 

enthusiasm about the 

simulation game as a 

method to teach career 

planning than did the 

conventional group 

about the use of 
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traditional methods 

and materials.  

6 Keach & 

Pierfy 

(1972) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Post-test and 

delayed post-

test (2 weeks 

after the post-

test) 

 

185/fifth 

graders/U.S. 

Sailing around the 

world-game board 

(non computer-

based)  

 

The purpose of the 

simulation game 

is to facilitate 

students to learn 

the location and 

direction of the 

world’s ocean 

current patterns 

and wind systems.  

 

Programmed 

text  

Social studies  

 

Type of 

knowledge: 

factual, 

conceptual, & 

procedural.  

 

 

Cognitive outcomes: 

• The game and non-

game group performed 

equally well on 

immediate post-test. 

• The game group 

retained more factual 

and conceptual 

knowledge than did 

non-game group.  

 

Affective outcome: 

The game group showed a 

higher level of attitude toward 

treatment.  

7 Lucas, 

Postma, & 

Thompson 

(1975) 

Experimental, 

random 

assignment 

(class level) 

 

Pre, post-test, 

and delayed 

post-test (10 

weeks after 

the post-test) 

294/high 

schools/U.S. 

 

Three commercial 

games were 

selected: 

• Farming  

• Promotion  

• The Cities 

 

The purpose of the 

simulation game: 

n/a 

Traditional 

lecture-

discussion 

techniques 

History 

 

Type of 

knowledge: 

factual and 

conceptual  

 

 

Cognitive outcome: 

The game and traditional 

group were equally good at 

the post-test, but the game 

group scored significantly 

higher on the delayed post-

test.     

 

Another key finding: 
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Teachers mediated the 

effectiveness of teaching 

methods. 

8 Wolfe & 

Guth 

(1975) 

Experimental, 

random 

assignment 

(class level) 

 

Pre-and post-

test 

 

  

71/graduating 

seniors (mean 

age of the 

students were 

from 23 to 25 

years)/U.S. 

 

 

Business game  

 

The purpose of the 

simulation game: 

n/a 

 

 

Case analysis 

& discussion  

 

 

 

 

 

 

Business 

policy 

 

Type of 

knowledge: 

factual and 

conceptual.  

 

 

Cognitive outcomes: 

• Both the game and 

case group performed 

equally well on 

questions measuring 

fact mastery. 

• The game group 

outperformed case 

group on questions 

measuring conceptual 

understanding. 

9 Fraas 

(1980) 

Experimental, 

random 

sampling & 

assignment 

(individual 

level) 

 

Pre-, post-

test, and 

delayed post-

test (7 weeks 

after the post-

test)  

120/college/A

shland 

College-U.S. 

 

Note: college 

freshmen 

students 

7 simulation 

games and the 

lecture-discussion 

method  

 

The purpose of the 

simulation game: 

n/a 

 

 

Lecture-

discussion 

method 

(students 

question & 

answer were 

encouraged)  

 

Economics 

(introductory 

economic 

course) 

 

Type of 

knowledge: 

conceptual  

 

 

Cognitive outcomes: 

• Both game and lecture 

–discussion method 

were equally effective 

in facilitating the 

acquisition and 

retention of economic 

knowledge 

 

Other key findings: 

• Students with low 

ability and/or SAT 

scores learned better 
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when taught by 

simulation games 

method. 

• Students with high 

ability and/or SAT 

scores learned better 

when taught by 

lecture-discussion 

method. 

10 Szafran & 

Mandolini 

(1980) 

Experimental, 

random 

assignment 

(individual 

level)  

 

Pre- & post-

test (factual 

test) 

Post-test 

(concept 

recognition) 

180/undergrad

uate 

/University of 

Iowa-U.S.  

 

 

SIMSOC: 

Simulated Society 

was used in 

conjunction with 

classroom 

discussion and 

reading. p.328 

 

The purpose of the 

simulation game: 

n/a 

 

Conventional 

classroom 

instruction (no 

description 

about control 

group activity) 

Social studies 

(introductory 

sociology) 

 

Type of 

knowledge: 

factual & 

conceptual 

 

 

 

Cognitive outcomes: 

No significant differences 

between game and non-game 

group were found on both the 

ability to recall factual 

knowledge and to recognize 

sociological concepts. 

11 White 

(1984) 

Experimental, 

non-random 

assignment  

 

Pre-and Post-

test 

32/high school 

(the average 

age was 16,4 

years)/Boston 

U.S.  

Newtonian 

computer games 

(i.e., micro world)  

 

The purpose of the 

simulation game 

No instruction 

 

 

Physics 

 

Type of 

knowledge: 

Conceptual 

Cognitive outcomes: 

The students who played the 

computer games significantly 

improved their answering of 

the force and motion problems 

than those who did not play. 
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is to help students 

understand 

Newton’s laws of 

motion 

(Newton’s law 

of motion) 

 

 

 

12 Barak, 

Engle, 

Katzir, & 

Fisher 

(1987) 

 

Experimental, 

random 

assignment 

(individual)  

 

Pre- and post-

test 

 

24/first-year 

university 

students/n/a 

 

 

The empathy 

game  

 

The purpose of the 

simulation game 

is to improve 

empathic 

understanding.  

Lecture and a 

group 

discussion  

  

 

Psychology 

 

Type of 

knowledge: n/a 

 

 

Affective outcomes: 

The game group improved 

their level of empathic 

understanding, but the control 

group did not change their 

performance.  

 

13 Paperny 

& Starn 

(1989) 

Experimental, 

non-random 

assignment  

 

Pre- and Post-

test 

718/high 

school/U.S.  

 

 

The Baby Game 

and Romance  

 

The purposes of 

the simulation 

game are to 

promote 

understanding of 

the impact and 

cost of sexual 

behaviours and 

parenthood, as 

well as provide 

sexual survival 

skills. 

Participated in 

a nonspecific 

health class 

assignment  

Health 

education 

 

Type of 

knowledge: 

factual 

 

Cognitive outcomes: 

The students playing the Baby 

Game and the Romance 

improved their knowledge 

more than those who did not 

play. 

 

Affective learning: 

Only those playing the 

Romance improved their 

attitude than those who did not 

play. 
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14 Renaud 

& Suissa 

(1989) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Post-test 

 

 

136/five year-

old/Canada 

Three simulation 

games were used: 

ATTITUDE, 

BEHAVIOR, 

ATTITUDE AND 

BEHAVIOR 

 

The purpose of the 

simulation game 

is to learn traffic 

safety rules for the 

pedestrian. 

No 

intervention 

 

 

Traffic safety 

education  

Affective outcomes: 

Three simulation games were 

effective in developing good 

traffic attitude, behaviour, and 

promoting transfer of learning.  

   

 

 

 

15 Whiteley 

& Faria 

(1989) 

Experimental, 

non-random 

assignment 

 

Midterm and 

final exam 

190/undergrad

uate/Canada* 

 

 

*as indicated 

by authors’ 

institution 

 

 

Laptop: A 

Marketing 

Simulation  

 

The purpose of the 

simulation game 

is to improve the 

acquisition of 

marketing 

knowledge. 

 

 

Non-playing 

conditions 

(i.e., regular 

class)  

 

 

 

Marketing 

 

Type of 

knowledge: 

conceptual and 

procedural 

 

Cognitive outcome: 

No significant differences 

were found between the 

students playing and the 

students who did not play the 

simulation game on the overall 

final exam scores.  

 

Another key finding: 

The game group scored higher 

on quantitative questions than 

non-game group. 

16 Whitehill 

& 

McDonald 

(1993a) 

experimental 

design, 

random 

94/from ninth 

graders to 

A Simulation 

game with either 

A drill with 

either variable 

Electronic 

circuit 

 

Psychomotor (skill-based) 

outcomes: 
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assignment 

(individual 

level) 

 

Post-test 

 

Pre- and post-

motivation 

questionnaire 

(the game 

group only) 

 

 

college 

students/U.S. 

 

 

variable or fixed 

payoff condition 

 

The purpose of the 

simulation game 

is to teach and 

practice solving 

circuit problems.  

 

or fixed payoff 

condition 

 

 

 

Type of 

knowledge: n/a 

 

 

The performance of the game 

and drill group did not differ 

in solving circuit problem 

(accuracy) although the 

learners in the game with 

variable payoff tended to score 

higher on the accuracy test. 

 

Affective outcomes 

(Motivation): 

The learning persistence of the 

game and drill group did not 

differ. However, the game 

with variable payoff resulted 

in learner persistence in 

selecting high levels of 

difficulty and induced a 

conservative behaviour in 

relying on feedback help.  

17 Gopher, 

Weil, & 

Bareket 

(1994) 

Experimental, 

matched 

subjects 

(individual 

level) 

 

Post-test 

 

 

52/18-20 years 

old/Israel 

 

 

Space Fortress II 

(N=33) 

 

The purpose of the 

simulation game 

is to practice 

flight-related 

skills, such as 

airplane 

No instruction 

condition (i.e., 

playing an off-

the-shelf 

Apache Strike 

Force 

computer 

game)  

 

Flight skills 

 

Type of 

knowledge: n/a 

 

 

Psychomotor (skill-based) 

outcomes: 

Both the game groups with 

full and emphasis-only 

training showed higher level 

of flight performance than the 

no-game group.  

 

Other main findings: 
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controlling and 

manoeuvring. 

 

 • The game group with 

full training obtained 

higher scores on the 

game than did the 

game group with 

emphasis-only 

training.  

• The flight performance 

between the game 

group with full and 

emphasis-only training 

is equal. 

18 Wiebe & 

Martin 

(1994) 

 

 

 

 

 

Experimental, 

random 

assignment 

(individual 

level) 

 

Post-test 

 

109/fifth and 

sixth 

graders/U.S. 

Traditional 

classroom 

activities and 

Where in the 

World is Carmen 

Sandiego (a 

commercial 

computer 

adventure game) 

 

The purpose of the 

simulation game 

is to learn 

geography facts. 

Traditional 

classroom 

activities (e.g., 

locating the 

countries and 

cities on maps) 

and playing 

Concentration. 

 

 

Geography 

 

Type of 

knowledge: 

factual 

 

 

Cognitive outcome: 

There were no differences 

between students playing 

computer game and those 

participating in traditional 

classroom activities on recall 

of geography facts.  

 

Affective outcome: 

There were no differences 

between the two groups on 

attitudes towards studying 

geography.  
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19 Gremmen 

& Potters 

(1997) 

Experimental, 

random 

assignment 

(class level) 

 

Pre- and Post-

test  

 

38/undergradu

ate/n/a 

Simulating 

International 

Economic 

Relations (SIER) 

game  

 

The purpose of the 

simulation game 

is to improve the 

economic welfare 

of four countries 

by making sound 

business policy. 

Traditional 

lectures  

 

 

 

Economics 

(Economics 

policies in an 

international 

macroeconomi

cs model) 

 

Type of 

knowledge: 

conceptual 

 

Cognitive outcome: 

The group receiving a lecture 

along with the game scored 

higher than the group 

receiving only the lectures on 

post- and delayed post-test.   

 

Another main finding: no 

significant positive correlation 

was found between perceived 

and actual learning. 

20 Brown et 

al. (1997) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test (3 and 6 

months) 

 

 

59/children 

and 

adolescents 

with 

diabetes/U.S. 

Packy & Marlon  

 

The purpose of the 

simulation game 

is to improve self-

care among 

children and 

adolescents with 

diabetes and 

health outcomes.  

Video game 

(no diabetes-

related 

content)  

Health 

promotion  

 

Type of 

knowledge: 

factual 

 

 

 

Cognitive outcomes: 

No significant differences 

were found between groups in 

knowledge about diabetes. 

 

Affective outcomes: 

The game group showed 

higher level of improvement 

in self efficacy, 

communication with parents 

about diabetes, and diabetes 

self-care behaviour relative to 

the no-game group. 

 

Other main findings: 
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While two groups showed no 

significant change in glycated 

haemoglobin (HbA1c) levels, 

the game group improved in 

terms of a decrease in urgent 

doctor visits for diabetes-

related problems.  

21 Tompson 

& Dass 

(2000) 

Experimental, 

non-random 

assignment 

 

Pre- and Post-

test 

 

 

252/fourth-

year 

undergraduate 

student/U.S.  

 

The Business 

Strategy Game or 

Corporation!  

 

The purpose of the 

simulation game 

is to develop 

understanding and 

application of 

strategic 

management 

concepts. 

Case studies  

 

Strategic 

management 

course 

(Business 

policy and 

strategy) 

 

 

Type of 

knowledge: n/a 

 

 

Affective outcome: 

Simulation was more effective 

to improve self-efficacy in 

strategic management than 

case studies.  

 

 

22 Bartholo

mew et 

al. (2000) 

 

experimental, 

random 

assignment 

(individual 

level) 

 

Pre- and Post-

test  

133/7-17 years 

old/U.S. 

 

 

Watch, Discover, 

Think and Act 

 

The purpose of the 

simulation game 

is to develop 

asthma self-

Usual care 

condition (i.e., 

no instruction)  

Health 

education 

 

Type of 

knowledge: 

procedural  

 

 

Cognitive outcome: 

The intervention condition 

scored higher on asthma-

related knowledge than did the 

comparison condition. 

 

Affective outcome: 
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management 

skills.  

 

No differences were found 

between conditions on self-

efficacy.  

 

Behavioural outcome: 

The intervention condition 

performed better on self-

management than comparison 

condition. 

 

Others findings (quality of 

life): 

• No differences were 

found between 

conditions in the 

number of emergency 

visits. 

• The experimental 

condition had a lower 

rate of hospitalization 

than did the 

intervention condition.   

23 Homer et 

al. (2000) 

Experimental, 

random 

assignment 

(individual 

level) 

137/3-12 years 

old with 

physician-

diagnosed 

asthma/U.S. 

Asthma Control 

 

The purpose of the 

simulation game 

is to learn 

Reading an 

age-

appropriate 

asthma 

education book 

Health 

education 

 

 

Health outcomes: 

No differences were found 

between the two groups in 

terms of the total number of 

emergency department and 
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Pre-and post-

test 

knowledge about 

asthma and its 

management. 

 

and playing a 

non-

educational 

computer 

game.  

 

 

Type of 

knowledge: 

factual & 

procedural 

 

 

acute visits for asthma and the 

child’s average asthma 

specific symptom severity 

during the study period. 

 

Cognitive outcome: 

The game group enhanced 

their knowledge of asthma 

more than the non-game 

group.    

24 Washbush 

& Gosen, 

(2001) 

Experimental, 

non-random 

assignment 

 

Pre- and post-

test 

489/Undergra

duate/U.S. 

 

 

MICROMATIC 

 

The purpose of the 

simulation game 

is to learn top 

management 

decision-making 

skills. 

 

 

 

n/a Administrative

/Business 

policy 

 

Type of 

knowledge: 

conceptual, 

procedural 

 

 

Cognitive outcomes: 

Students gained knowledge as 

a result of participation in the 

simulation game. 

 

Other key findings: 

• No relation was found 

between simulation-

based learning and 

simulation 

performance. 

 

• The results indicated 

that students who 

perceived their team to 

be well organised 
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learned more from the 

game.   

25 Van Eck 

& 

Dempsey

(2002) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre- and post-

test 

 

 

123/ 7th and 8th 

graders/ (12-

15-year-old)/ 

U.S.  

Simulation game 

(paint the house 

problem “aunt and 

uncle”) 

 

The purpose of the 

simulation game 

is to help students 

transfer 

mathematics 

skills. 

 

 

 

Word 

problems 

 

 

Mathematics 

 

Type of 

knowledge: 

procedural 

 

Cognitive outcomes 

• The non-competition 

group scored higher on 

transfer problem when 

they had access to 

contextual advisement, 

yet the competition 

group scored higher 

when they did not had 

access to contextual 

advisement.  

• No differences were 

found between groups 

playing the game and 

groups using word 

problem. 

26 Squire, 

Barnett, 

Grant, & 

Higginbo

tham, 

(2004) 

Mixed 

method, 

experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

96/eight 

graders /U.S. 

 

 

Supercharged! 

(3D simulation 

games) + 

supplemental 

materials + 

interactive 

lectures  

 

Guided inquiry 

methods (e.g., 

interactive 

lectures, 

experiments, 

observations, 

and 

demonstrations 

Physics 

 

Type of 

knowledge: 

conceptual  

 

 

Cognitive outcomes: 

The game group performed 

better on the exam and the 

post-interview compared to 

the non-game group.  
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 The purpose of the 

simulation game 

is to help students 

understand 

electromagnetic 

concepts.  

of the teacher’s 

design)  

 

 

27 Virvou, 

Katsionis, 

& Manos 

(2005) 

 

 

 

 

Mixed 

method, 

experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

180 

(90+90)/Fourt

h graders (9-

10 years 

old)/Greece 

 

 

VR-ENGAGE  

 

The purpose of the 

simulation game 

is to learn factual 

knowledge on 

geography. 

 

 

A simple ITS 

(Intelligent 

Tutorial 

System), i.e., 

conventional 

educational 

software  

 

Geography 

 

Type of 

knowledge: 

Factual  

 

 

Cognitive outcomes: 

The students using VR-

ENGAGE game performed 

better than the students using 

the simple ITS on the test 

measuring factual knowledge. 

Specifically, those having low 

performance in geography 

benefited the most from the 

game-based method.   

28 Shellman 

& Turan 

(2006) 

Survey 

 

82/undergradu

ate and 

graduate/U.S. 

 

 

International 

Relation 

Simulation 

 

The purpose of the 

simulation game 

is to learn 

knowledge of 

international 

relations. 

n/a Political 

science 

 

Type of 

knowledge: 

conceptual 

 

 

Cognitive outcomes: 

Students perceived that 

simulation improved their 

knowledge of international 

relation and critical and 

analysis thinking skills. 

 

Affective outcomes: 

Students reported that they 

enjoyed the exercise, and the 
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simulation provided a 

memorable experience.  

29 Mhurchu 

et al. 

(2008) 

Experimental, 

random 

assignment 

(individual) 

 

Pre-and post-

test 

 

 

20/10-14 years 

old/NZ 

 

 

Sony EyeToy®, 

Dance Dance 

Revolution™, 

Dance UK™  

 

The purpose of the 

simulation game 

is to increase 

physical activity 

levels in children. 

No 

intervention  

Physical 

activity 

Affective outcome: 

The simulation game group 

demonstrated higher level of 

physical activity than the 

control group. 

 

 

30 Maloney 

et al. 

(2008) 

Experimental, 

random 

assignment 

(individual) 

 

Pre-and post-

test 

60/7.5 ± 0.5 

years/U.S. 

Dance Dance 

Revolution (DDR) 

 

The purpose of the 

simulation game 

is to promote 

physical activity 

and decrease 

sedentary screen 

time. 

Wait-list 

control group 

Physical 

activity 

Affective outcome: 

No increase in physical 

activity was found between 

DDR group and control group.  

 

DDR group reported a 

significant decrease in the 

amount of sedentary screen 

time in comparison to the 

control group. 

31 Annetta, 

Minogue, 

Holmes, 

& Cheng 

(2009) 

Experimental, 

non-random 

assignment 

 

Post-test 

129/High-

school 

students (14-

18 years 

old)/U.S. 

MEGA (n=66) 

 

The purpose of the 

simulation game 

Traditional 

instruction 

(paper and 

pencil practice, 

and large 

Biology 

 

Type of 

knowledge: 

Conceptual 

Cognitive outcomes: 

No significant differences 

were found between the two 

methods in facilitating 
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is to learn genetics 

concepts. 

 

 

group 

discussion) 

  

  students’ review of the 

genetics concepts. 

 

Affective: 

Students playing the game had 

higher level of engagement 

than the students receiving 

traditional learning activities.    

32 Arias-

Aranda 

& 

Bustinza-

Sánchez 

(2009) 

Experimental, 

non-random 

assignment 

 

Post-test 

 

 

427/ advanced 

undergraduate 

students/Spain 

 

 

Praxis-MMT 

simulator v.10 

 

The purpose of the 

simulation game 

is to learn 

management of 

workgroup 

conflicts. 

 

 

No description 

 

 

Entrepreneursh

ip 

 

Type of 

knowledge: n/a 

Affective outcomes: 

Attitudinal change 

• The game participants 

scored higher in all 

conflict management 

handling modes 

(collaboration, 

compromise, 

accommodation, and 

compromise) than the 

non-game participants.  

• The game significantly 

affected participants’ 

attitude toward 

entrepreneurship. 

Specifically, students 

with game experience 

demonstrated the need 

for personal control, 
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self-esteem, and 

business achievement. 

33 Barab et 

al. (2009) 

Mixed 

method, 

experimental, 

random 

assignment 

(pair of 

students and 

single) 

 

Post-test 

51/Undergrad

uate 

 

 

Taiga Virtual Park 

(i.e., Quest 

Atlantis) 

 

The purpose of the 

simulation game 

is to help learners 

understand and 

apply the water 

quality concepts. 

 

 

Two 

comparison 

groups used: 

• Electron

ic 

textboo

k, and 

• Simplist

ic 

framing 

conditio

n.  

Science 

 

Type of 

knowledge: 

Conceptual  

 

Cognitive outcomes: 

• The immersive world 

dyad and single-user 

condition 

outperformed 

electronic textbook 

dyad on both multiple 

choice and short 

answer questions. 

• The immersive world 

dyad outperformed 

either electronic 

textbook and simplistic 

framing conditions on 

performance-based 

questions.   

34 Chuang 

& Chen 

(2009) 

Experimental, 

random 

assignment 

(individual) 

 

Post-test 

115/third-

graders/Taiwa

n 

 

 

Fire Department 

2: Fire Captain 

 

The purpose of the 

simulation game 

is to learn basic 

knowledge about 

the danger of fire 

Traditional 

computer-

assisted 

instruction 

 

Fire prevention 

 

Type of 

knowledge: 

Factual and 

procedural 

 

 

Cognitive outcomes: 

The game group outperformed 

the CAI group on the tests 

measuring remember and 

application cognitive 

processes. 
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and the fire-

fighting methods. 

35 Kebritchi

, Hirumi, 

& Bai 

(2010) 

Mixed 

method, 

experimental, 

random 

assignment 

(class level) 

 

Pre- and post-

test 

 

 

193/high 

school/U.S.  

DimensionMTM  

 

 

The purpose of the 

simulation game 

is to teach 

mathematical 

concepts (e.g., 

Pre-Algebra and 

Algebra I).  

 

Traditional 

teaching 

method 

(regular 

mathematics 

instruction) 

 

 

Mathematics 

 

Type of 

knowledge: 

Unknown (the 

study used 

school district 

test). 

 

 

Cognitive outcomes: 

The game group achieved 

significantly higher scores 

than the traditional instruction 

group on the school district 

test. 

 

Affective outcome: 

There were not significant 

differences between the game 

group and the traditional 

instruction group on 

motivation. 

36 Wrzesien 

& Raya 

(2010) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

 

 

48/sixth-

graders (10-11 

years 

old)/Spain 

 

E-Junior 

 

The purpose of the 

simulation game 

is to learn about 

the Mediterranean 

Sea and its 

environmental 

issues.  

 

Traditional 

lecture 

 

 

Science 

 

Type of 

knowledge: 

factual  

 

 

Cognitive outcomes: 

No significant differences 

were found between the game 

and traditional group. 

 

Affective outcomes: 

The game group showed 

higher level of engagement, 

enjoyment, and intention to 

participate than traditional 

group. 
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37 Brom, 

Preuss, & 

Klement 

(2011) 

Experimental, 

random 

assignment 

(class level)  

 

Post-test, and 

delayed post-

test (one 

month after 

intervention) 

 

 

100/high 

schools (15-

and16-year-

olds)/Czech 

Republic 

 

 

Traditional lecture 

and game called 

Orbis Pictus 

Bestialis  

 

The purpose of the 

simulation game 

is to learn basics 

of ethology, 

behaviourism, and 

animal learning.  

 

Traditional 

lecture and 

media-rich 

materials  

 

 

Biology 

(Topic: animal 

learning) 

 

Type of 

knowledge: 

Factual and 

conceptual 

 

Cognitive outcomes: 

The two groups performed 

equally in immediate post-test, 

but the game group retained 

the knowledge better in one-

month-delayed post-test. 

 

Affective: 

No significant differences 

were found between the game 

and the traditional group on 

the attitude toward the 

seminar. 

38 Hainey, 

Connolly, 

Stansfield, 

& Boyle 

(2011) 

Experimental, 

random 

assignment 

(individual 

for HE group 

and 

institution for 

FE group) 

  

Pre-and post-

test 

92/Higher and 

further 

education/U.K

. 

 

Requirements 

game 

 

The purpose of the 

simulation game 

is to teach 

requirements 

collection and 

analysis.  

 

 

Control group 

1: Role-play 

case study 

 

Control group 

2: 

Paper-based 

case study 

 

 

 

Software 

engineering 

 

Type of 

knowledge: 

Procedural  

Overall findings: 

Cognitive outcomes: 

The game and the role-playing 

were equally effective in 

improving students’ 

knowledge. But the game was 

more effective than paper-

based case studies. 

 

Affective outcome: 

Except for the paper-based 

approach, the level of 

supportiveness was generally 

high in both the game and 

role-play group.  
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Other key findings: 

The game approach seemed to 

be more suited to higher 

education students concerning 

knowledge acquisition, 

aspects of the game, and 

perceptions in comparison 

with further education 

students.  

 

Note: Paper-based method 

was excluded in study 2, 3, 4, 

and 5. 

39 Pasin & 

Giroux 

(2011) 

 

 

Experimental 

 

Pre-and post-

test 

 

 

100 teams of 

4-5 

students/under

graduate/Cana

da 

 

 

HECOpSim 

 

The purpose of the 

simulation game 

is to teach 

inventory 

management, 

specifically 

material 

requirement 

planning. 

No control 

group 

 

 

Operation 

management 

 

Type of 

knowledge: 

conceptual, 

procedural 

 

 

Decision-making skills 

(Skills-based outcome): 

Simulation games are 

effective in developing 

decision-making abilities for 

managing complex and 

dynamic situations.  
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40 Adams, 

Mayer, 

MacNam

ara, 

Koenig, 

& 

Wainess 

(2012) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Experiment 1: 

Post-test 

 

Experiment 2: 

Pre-and post-

test 

 

Experiment 1: 

42/college/U.S

. 

 

 

Experiment 2: 

171/ 

college/U.S. 

 

Experiment 1: 

Crystal Island  

 

Experiment 2: 

Cache 17 with and 

without narrative 

theme  

 

The purpose of the 

simulation game: 

• Crystal 

island: to 

learn about 

pathogens. 

• Cache 17: 

to learn 

about 

electromec

hanical 

devices. 

 

 

Experiment 1:  

Slideshow 

presentation 

containing 

identical words 

and pictures 

used in the 

game.  

 

 

Experiment 1: 

Biology 

 

Type of 

knowledge: 

factual, 

conceptual, 

and procedural 

 

Experiment 2: 

Science 

  

Type of 

knowledge: 

conceptual  

 

 

Experiment 1 

Cognitive outcomes: 

The group playing Crystal 

Island scored slightly lower 

than the group receiving 

instruction via slideshow on 

transfer test, and significantly 

lower on the retention test.         

 

Note: retention test was 

administered immediately 

after finishing the game and 

transfer test. 

 

Experiment 2 

Cognitive outcomes: 

• The group using 

slideshow was superior 

to either the group 

playing game with or 

without narrative 

theme on the post-test. 

• Both the game groups 

performed equally on 

the post-test. 
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41 Bachen, 

Hernánde

z-Ramos, 

& 

Raphael 

(2012) 

Experimental, 

random 

assignment 

(classrooms 

within each 

school) 

 

Pre-, post-, 

and follow-up 

test  

 

 

301/High 

Schools/U.S. 

 

 

REAL LIVES 

(n=281; 130 

played the SG in 

pairs & 51 played 

the game alone) 

 

The purpose of the 

simulation game 

is to promote 

global empathy 

and interest in 

learning about 

other countries. 

 

Computer-

assisted 

learning  

Social study 

(global 

learning) 

 

Type of 

knowledge: n/a 

 

 

Affective outcomes: 

The students playing the 

simulation game demonstrated 

more global empathy and 

interest in learning about other 

countries than those in the 

alternate computer-assisted 

learning activity. 

 

Another finding: 

Identification with game 

characters was positively 

associated with global 

empathy for the students 

playing the simulation game.  

42 Bai, Pan, 

Hirumi, 

& 

Kebritchi

(2012) 

Experimental, 

random 

assignment 

(class level) 

 

Pre- and post-

test 

445/ eight 

graders/U.S. 

 

 

DimensionM   

 

The purpose of the 

simulation game 

is to elaborate to 

help students 

solve algebraic 

problems.  

 

 

Regular class 

activities  

 

Mathematics 

 

Type of 

knowledge: 

Conceptual 

 

 

Cognitive outcomes: 

The game group had higher 

improvement on mathematics 

achievement scores than the 

non-game group. 

 

Affective outcomes: 

The game group had higher 

improvement on motivation 

scores than the non-game 

group. 
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43 Barab, 

Pettyjohn, 

Gresalfi, 

Volk, & 

Solomou 

(2012) 

Mixed 

method 

 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

65/7th 

graders/U.S.* 

 

*Authors’ 

institution 

location.  

Plague: Modern 

Prometheus 

developed under 

Quest Atlantis 

project  

 

The purpose of the 

simulation game 

is to teach 

persuasive writing 

skills. 

Story-based 

curriculum  

 

Writing skills 

 

Type of 

knowledge: 

Conceptual 

and procedural 

 

 

Cognitive outcome: 

The game-based instruction 

was significantly more 

effective than the story-based 

instruction in improving 

students’ writing skills. 

 

Affective outcome: 

The game based-group 

showed higher level of 

engagement than did the story-

based group. 

44 Yang 

(2012) 

Experimental, 

random 

assignment 

(class level) 

 

Pre-and post-

test 

 

44/Ninth-

graders/Taiwa

n 

Tycoon City: New 

York® and 

SimCity 

Societies® 

 

The purpose of the 

simulation game: 

Tycoon City: New 

York®: To help 

students 

understand 

economic life. 

 

SimCity 

Societies®: 

Traditional 

classroom 

(taught 

through lecture 

method, 

worksheets, 

power point 

presentations)  

Civics and 

society; 

Problem 

solving skills 

 

Type of 

knowledge:  

Civics and 

society: factual 

and conceptual 

 

 

 

 

Cognitive outcomes: 

• the DGBL were 

evidently more 

beneficial for 

improving students’ 

problem-solving skills 

as compared to 

traditional instruction. 

• No differences were 

found between the two 

groups on academic 

achievement test. 

 

Affective outcome: 
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To understand the 

significance of 

global issues, such 

as environmental 

pollution, 

unemployment, 

and health. 

The DGBL were evidently 

more beneficial for improving 

students’ motivation as 

compared to traditional 

instruction. 

45 Anderson 

& 

Barnett 

(2013) 

Mixed 

method, 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

91/Eighth 

graders/U.S. 

 

 

Supercharged!  

 

The purpose of the 

simulation game 

is to learn 

electromagnetic 

concepts. 

 

Traditional 

method 

(guided 

inquiry 

method)  

 

 

Science 

 

Type of 

knowledge:  

Conceptual 

 

 

Cognitive outcomes: 

The classes playing 

Supercharged performed 

better than the classes 

receiving guided inquiry 

method on both conceptual 

exam and post interview. 

46 Brennan 

& Vos 

(2013) 

Experimental 

 

Pre-and post-

test 

 

 

76/final year 

undergraduate/

U.K. 

 

 

 

SimBrand 

(Marketing 

simulation game) 

 

The purpose of the 

simulation game 

is to 

acquire/enhance 

students’ self-

efficacy in 

numeracy and 

financial skills. 

n/a Business 

(Strategic 

Marketing 

course) 

 

Type of 

knowledge:  

Conceptual, 

procedural 

 

  

Cognitive outcomes: 

Participation in the simulation 

game improved students’ 

numeracy and financial skills. 

 

Affective: 

Participation in the simulation 

game did not improve 

students’ self-efficacy in 

dealing with numerical and 

financial issues. 
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47 Hwang, 

Sung, 

Hung, 

Yang, & 

Huang 

(2013) 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

 

 

60/sixth 

grader/Taiwan 

 

 

Computer game 

incorporating 

repertory grid 

approach  

 

The purpose of the 

simulation game 

is to facilitate the 

acquisition of 

knowledge for 

differentiating 

different types of 

plants. 

 

 

Traditional 

technology-

enhanced 

instructions 

(Traditional 

teaching 

combined with 

the use of 

slides and 

videos)  

 

Science 

 

Type of 

knowledge:  

Conceptual 

 

 

 

Cognitive outcomes: 

The group playing the game 

performed significantly better 

than the group taught through 

the conventional teaching. 

 

Affective: 

• The game was more 

effective in promoting 

the learning attitudes 

of the students toward 

science compared to 

the conventional 

instruction. 

• The students perceived 

that learning using the 

game was convenient, 

valuable, and 

interesting.   

48 Cheng, 

Su, 

Huang, & 

Chen 

(2014) 

Experimental, 

random 

assignment 

(class level) 

 

Pre-and post-

test 

 

132/seventh 

and ninth 

graders/Taiwa

n 

Humunology 

 

The purpose of the 

simulation game 

is to learn how the 

body’s immune 

system works. 

 

Traditional 

web-based 

content 

 

 

Biology 

 

Type of 

knowledge: 

Factual, 

conceptual,  

procedural 

 

Cognitive outcomes: 

The two groups improved 

their scores in the overall 

achievement test, but the 

experimental group performed 

better than the control group 

on the test items of the 
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  procedural knowledge and the 

level of application. 

 

Affective: 

The experimental group were 

more satisfied in terms of their 

learning experience compared 

to the control group. 

 

Other outcomes: 

The pre-test results, perceived 

ease of use, peer learning and 

help-seeking behaviour had 

positive effect on learning 

achievement, while perceived 

playfulness had a negative 

effect. 

49 Dzeng, 

Lin, & 

Wang 

(2014) 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

67/graduate/T

aiwan 

Lecture and either 

paper or web-

based simulation 

game. 

 

The purpose of the 

simulation game 

is to develop 

construction 

negotiation skills. 

 

Traditional 

approach 

(lecture and 

case project 

presentation). 

 

 

Civil 

engineering 

(Construction 

management 

course) 

 

Type of 

knowledge: 

conceptual,  

procedural.* 

 

Cognitive outcomes: 

• Both paper and web-

based simulation game 

group scored higher 

than case-based group 

on the post-test.  

• Students with work 

experience 

significantly 

outperformed those 
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   without experience 

after playing the paper-

based game. 

 

Affective outcome:* 

Students playing the game 

agreed that the game increased 

their learning motivation, 

satisfaction, and effectiveness.     

 

*This study did not compare 

affective outcomes between 

the games group and the case-

based group.     

50 Ranchhod, 

Gurǎu, 

Loukis, & 

Trivedi, 

(2014b) 

Survey 

 

 

305/undergrad

uate/U.K. 

 

 

Markstrat 

simulation game 

 

The purpose of the 

simulation game 

is to develop 

understanding of 

strategic 

marketing 

concepts and 

procedures.  

 

 

n/a Business 

management 

 

Type of 

knowledge:  

Conceptual 

 

 

• Experience value 

generated by Markstat 

has a very strong 

influence on 

conceptual 

understanding and 

skills development, but 

not on affective 

evaluation. 

• While conceptual 

understanding has a 

positive impact on skill 

development, it does 
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not affect affective 

evaluation. 

• Students’ perception of 

the professional skills 

developed during the 

simulation game 

affected their affective 

evaluation of the 

Markstat exercise. 

51 Hwang, 

Chiu, & 

Chen 

(2015) 

 

 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

87/sixth 

graders/Taiwa

n 

 

 

Computer game-

based inquiry 

learning approach  

 

The purpose of the 

simulation game 

is to improve 

students’ 

knowledge of 

basic financial 

management 

concepts. 

 

 

Web-based 

inquiry 

learning 

approach  

 

Social studies 

(financial 

management 

unit)  

 

Type of 

knowledge: 

Conceptual 

 

 

Cognitive outcomes: 

The active style students who 

learned with the game showed 

a higher level of learning 

achievement than those who 

learned with web-based 

inquiry approach, while the 

learning achievement between 

the reflective style students of 

two approaches were not 

significantly difference.* 

 

*The study does not compare 

the learning achievements 

between the game and web-

based learning approach 

where students’ learning styles 

were excluded.  
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Affective outcomes: 

Students receiving instruction 

through the game showed a 

greater level of motivation, 

satisfaction degree, and flow 

state than those receiving 

instruction through web-

based. 

52 Manero, 

Torrente, 

Serrano, 

Martínez-

Ortiz, & 

Fernánde

z-Manjón 

(2015) 

 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

 

697/high 

school/Spain 

La Dama Boba 

(“The Foolish 

Lady” in English)  

 

The purpose of the 

simulation game 

is to improve 

students’ interest 

towards classical 

theatre as well as 

knowledge about 

a play’s plot and 

linguistic 

concepts. 

 

 

Lecture-based 

method (either 

by usual 

teacher or 

actor  

 

 

 

Art 

 

Type of 

knowledge: 

Factual and 

conceptual 

 

 

 

Cognitive outcomes: 

No differences were found 

between the class receiving 

instruction through the game 

and lecture-based method 

(taught by the usual teacher) 

in terms of knowledge about 

the play’s plot and linguistic 

concepts. The class taught by 

the professional actor were 

superior among the three 

instructions. 

 

Affective outcomes: 

The class playing the game 

showed a greater interest in 

theatre than lecture-based 

class with the usual teacher, 
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but slightly less than the class 

with the actor.  

53 Ruggiero

(2015) 

Experimental, 

random 

assignment 

(class basis) 

 

Pre-, post-

immediate, 

and post-3 

weeks 

 

5139/12-18 

year old/U.S. 

Spent 

 

The purpose of the 

simulation game 

is to improve 

affective learning 

and attitude 

towards the 

homeless. 

 

 

Control group 

1: received no 

instructions.  

 

Control group 

2: reading 

activity. 

 

  

General 

(Affective and 

attitudinal 

change). 

Affective & attitudinal 

change:  

The game improved the 

affective learning scores of the 

students both immediately and 

three weeks later more than 

did the control and reading 

group. 

 

While the game did not affect 

immediately students’ attitude 

toward the homeless, it was 

more effective in sustaining 

students’ attitude toward the 

homeless after three weeks 

than the control and reading 

condition.   

54 Sadler, 

Romine, 

Menon, 

Ferdig, & 

Annetta 

(2015) 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

1,888/high 

schools 

students /U.S. 

 

A curriculum 

developed around 

game called  

 

Mission Biotech  

The purpose of the 

simulation game 

is to learn basic 

A curriculum 

developed 

around 

narrative case 

 

Biology 

 

Type of 

knowledge:  

Conceptual 

 

 

Cognitive outcomes: 

Both curriculums were 

effective, but neither of them 

was superior in improving 

students’ understanding of 

basic biological concepts. 

 

Affective: 
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biological 

concepts. 

 

 

Students participating in both 

curriculums reported no 

improvement in science 

interest. 

55 Schmitz, 

Schuffele

n, Kreijns, 

Klemke, 

& Specht 

(2015) 

Experimental, 

random 

assignment 

(individual) 

 

Post-test 

202/high 

schools/Nether

lands 

 

 

Heartrun 

The purpose of the 

simulation game 

is to learn how to 

react quickly and 

adequately in an 

emergency 

situation. 

 

  

Instruction-

based approach 

 

 

Health 

education 

 

Type of 

knowledge: n/a 

 

 

Affective outcomes: 

• Game group showed 

higher level of self-

prediction and self-

efficacy (i.e., capacity 

beliefs) than the 

instruction-based 

group.  

• However, the two 

groups demonstrated 

no significant 

differences with regard 

to, attitude, subjective 

norm, empathy, and 

overall assessment of 

self-efficacy. 

 

Cognitive outcomes: 

Although the two groups’ 

CPR knowledge scores were 

not significantly different, the 

game group reported higher 
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level of competence than the 

instruction-based group. 

56 Soflano, 

Connolly, 

& Hainey 

(2015) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

 

120/undergrad

uate and 

postgraduate 

students/Scotl

and 

NeverWinter 

Night2 

 

The purpose of the 

simulation game 

is to teach the 

basics of the 

database 

programming 

language SQL 

(Structured Query 

Language) 

Reading a 

textbook 

 

 

Computer 

 

Type of 

knowledge:  

Procedural 

 

 

Cognitive outcomes: 

The game groups 

outperformed the group who 

learned by using a textbook. 

 

 

57 Sun, Ye, 

& Wang 

(2015) 

Experimental, 

random 

assignment 

(individual 

level) 

 

Pre-and post-

test 

 

 

83/ninth 

graders/Taiwa

n 

Cut the Rope 

(Experiment 1) 

and Angry Bird 

Space 

(Experiment 2)  

 

The purpose of the 

simulation game: 

• To learn 

pendulum 

concept (Cut 

the Rope) 

Lecture-based 

method  

 

 

Physics 

 

Type of 

knowledge:  

Conceptual 

 

 

 

Cognitive outcomes: 

• The group playing Cut 

the Rope scored higher 

than the group learning 

through lecture-based 

method on concept 

map. However, the two 

groups performed 

equally on Angry Bird 

Space experiment. 

• With regard to 

multiple-choice test 

results, no significant 
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• To learn 

circular motion 

concepts 

(Angry Bird 

Space) 

differences were found 

between the group 

playing the games and 

the group taught 

through the lecture-

based method. 

58 Sung, 

Hwang, 

& Yen 

(2015) 

Mixed 

method, 

Experimental, 

non-random 

assignment 

 

Pre-and post-

test 

 

 

104/fourth 

graders/Taiwa

n 

Unknown 

 

The purpose of the 

simulation game 

is to teach 

postoperative-and 

medication-related 

knowledge  

 

 

Learning with 

conventional 

e-books 

 

 

Health 

education 

 

Type of 

knowledge:  

Conceptual & 

procedural 

 

 

Cognitive outcomes: 

The game group had a higher 

level of learning achievement 

and problem-solving ability 

compared to the e-book group. 

 

Affective outcomes: 

The students who learned 

through the game showed 

higher level of flow 

experience and learning 

motivation than those who 

learned through e-book. 

59 Lovelace, 

Eggers, 

& Dyck 

(2016) 

Experimental 

 

Pre-and post-

test 

178/undergrad

uate/U.S. 

 

(as indicated 

by authors 

institution) 

Simulation 1: 

Business 

management 

simulation, 

Marketplace Live. 

 

Simulation 2: 

N/A (no 

control group) 

 

 

Business 

management 

 

 

Cognitive outcomes: 

Simulation was effective 

approach for developing 

critical thinking abilities. 

 

Other findings: 

• One of the three 

simulations showed 
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Human resource 

management 

simulation, 

Interpretive 

Solutions. 

 

Simulation 3: 

Leadership and 

Team Simulation: 

Everest V2, 

Harvard Business 

Publishing. 

 

The purpose of the 

simulation game: 

See the article 

pp.107-108.  

that critical thinking 

was positively related 

to simulation 

performance.  

• A collaborative 

problem-solving 

approach did not 

positively mediate the 

relationship between 

critical thinking and 

simulation 

performance. 

• A competitive 

problem-solving 

approach did not 

negatively mediate the 

relationship between 

critical thinking and 

simulation 

performance. 
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Appendix C: The Modified Monopoly game  

This appendix consists of the following: 

• Game guidelines 

• Lesson plan 

• Game’s manual 

- Cover page 

- Learning objectives 

- Examples of Owner’s Diary and Quick reference guide 

- Your owner’s diary 

- Your business accounting equation & financial statements 

- ASK Mr. Pi Bee selected transactions and events (worked examples) 

- Card descriptions 
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Appendix C The Modified Monopoly game: Game Guidelines 

 

Continued… 
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Continued… 
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The names of the fast food restaurants and cafes on the board game are obscured due to copyright issues. 

Continued… 
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The names of the fast food restaurants and cafes on the first column of this page are obscured due to copyright issues. 

Continued… 
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Appendix C The Modified Monopoly game: Lesson Plan 

 

Lesson title 
 

 

ASK Mr. Pi Bee 
 

 

Learning 
objective 

 

The student will be able to apply basic accounting concepts (accounting entity, 
accounting period/accrual basis, and historical cost) in the preparation of basic 
financial statements. 
 

 

Learning outcomes 
Upon completion of this lesson, a successful student should be able to 

• differentiate between business and personal transactions (accounting entity);  

• Identify transactions and events that change a relation between the business, the owner, 

and other entities, and to record that change in an accounting equation (accounting 

entity); 

• allocate and compute the revenues and expenses in the period in which they occur 

(accounting period/accrual); 

• demonstrate using the original acquisition cost as a basis of reporting assets in the 

financial elements (historical cost); and  

• prepare a basic financial statement consisting of the balance sheet and the income 

statement for a sole proprietorship operating service.   
 

 

Prerequisite knowledge 
Before starting to play this game, the students should have learned the following topics: 

• Describing accounting (AS 1.1 - 9076) 

• Defining and applying Financial Elements (AS 1.1 - 9076) 

• Describing and explaining accounting concepts (AS 1.1 - 9076) 

• Describe and analyse transactions (AS 1.1 - 9076) 

• Income statement (AS 1.3 – 90978) 

• Balance sheet with balance day adjustments incorporated (AS 1.3 – 90978) 
 

 

Duration 
 

 

400 min. 
 

 

Sequence 
The lesson will consist of four parts: 
 
Part 1: Pre-test (50 min.) 
 
Part 2: Preparing the financial statements for the first period/year 

2.1. The teacher (10 min.) 
a. introduce the learning objectives;  
b. read the quick reference guide; 
c. explain how to record transactions in Owner’s Diary; 
d. ask the students to determine how much money will be invested in their business 

before playing the game. 
  

2.2. The students  

• play ASK Mr. Pi Bee game for the first round/period (minimum 40 min. or 12 turns)  

• prepare the financial statements for the first period (50 min.). 
 

2.4 The students and the teacher 
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a. review, discuss, and relate transactions and events generated from the game to 
the relevant basic accounting concepts (25 min.)*; and 

b. ensure that the financial statements are correct before continuing to the second 
round (25 min.). 
 

Part 3: Preparing the financial statements for the second period/year 
 3.1. The students 

a. play ASK Mr. Pi Bee game for the second round/period (50 min.); and 
b. prepare the financial statements for the second period (50 min.).     

     
3.2 The students and the teacher 

a. review, discuss, and relate transactions and events generated from the game to 
the relevant basic accounting concepts (25 min.)*; and 

b. ensure that the financial statements are correct (25 min.). 
 

Part 4: Post-test (50 min.) 
 

*This could be done along with the preparation of financial statements. 
 

 

Teaching method 
 

The methods should be a combination of financial accounting simulation 
game, teaching, class discussion, and class exercises. The teaching should be 
designed to link the transactions or events generated from ASK Mr. Pi Bee 
game with the relevant basic accounting concepts.    

 

Materials  
 

Teacher 

• ASK Mr. Pi Bee selected transactions and events  

• Solution of ASK Mr. Pi Bee selected transactions and events 

• Card descriptions & explanations 

• Standard school equipment and supplies (LCD projector, computer, 

whiteboard, marker, etc.) 

• Video presentation 

Students 

• ASK Mr. Pi Bee game 

• Worksheet, Owner’s Diary, & Example of Owner’s Diary 

• Card descriptions without explanations 

• Standards school supplies (pens, calculator) 
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Game’s manual: Cover page 

                                                                                                             

 

Name:  

Student ID:  

Your business 
name: 

 

 

Contents 

1. Learning objectives 

2. Example of Owner’s Diary & Quick reference 

guide 

3. Your owner’s diary 

4. Your business accounting equation & financial 

statements 

5. ASK Mr. Pi Bee selected transactions and 

events 

6. Card descriptions 

Please use the spare pockets to keep your ASK 

Mr. Pi Bee money and title deeds. 
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Game’s manual: Learning objectives 

Learning objectives: 

Upon completion of this lesson, you should be 

able to 

• Differentiate between business and personal 

transactions (accounting entity); 
 

• Identify transactions and events that change a 

relation between the business, the owner, 

and other entities, and to record that change 

in an accounting equation (accounting entity); 
 

• Allocate and compute the revenues and 

expenses in the period in which they occur 

(accounting period/accrual); 
 

• Demonstrate using the original acquisition 

cost as a basis of reporting assets in the 

financial elements (historical costs); and 
 

• Prepare a basic financial statement consisting 

of the balance sheet and the income 

statement for a sole proprietorship operating 

service. 
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Game’s manual: Examples of Owner’s Diary and Quick reference guide 

 

Continued… 
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Game’s manual: Your owner’s diary 
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Game’s manual: Your business accounting equation & financial statements 
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Game’s manual: ASK Mr. Pi Bee selected transactions and events (i.e., worked examples) 

 

 

Continued… 
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Game’s manual: Card descriptions 

 

Continued… 
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Appendix D: The control group I: The Extended Problem 

This appendix consists of the following: 

• Lesson plan 

• The Extended Problem’s manual 

- Anne Tour Travel (the Extended Problem) 

- Student’s worksheet 
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Lesson plan 

Module title Anne Tour and Travel 

Learning objective The student will be able to apply basic accounting concepts 

(accounting entity, accounting period/accrual basis, and historical 

cost) in the preparation of basic financial statements. 

Learning outcomes 

Upon completion of this module, a successful student should be able to 

• differentiate between business and personal transactions (accounting entity);  

• identify transactions and events that change a relation between the business, the 

owner, and other entities, and to record that change in an accounting equation 

(accounting entity); 

• allocate and compute the revenues and expenses in the period in which they occur 

(accounting period/accrual); 

• demonstrate using the original acquisition cost as a basis of reporting assets in the 

financial elements (historical cost); and 

• prepare a basic financial statement consisting of the balance sheet and the income 

statement for a sole proprietorship operating service.  

Prerequisite knowledge 

Before starting to run this module, the students should have learned the following topics: 

• Describing accounting (AS 1.1 - 9076) 

• Defining and applying Financial Elements (AS 1.1 - 9076) 

• Describing and explaining accounting concepts (AS 1.1 - 9076) 

• Describe and analyse transactions (AS 1.1 - 9076) 

• Income statement (AS 1.3 – 90978) 

Balance sheet with balance day adjustments incorporated (AS 1.3 – 90978) 

Duration 400 min. 

Sequence 

The lesson will consist of six parts: 

• Part 1: Pre-test (50 min.) 
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• Part 2: The students and the teacher will review and discuss the importance of the 

accounting entity concept by preparing ATT’s financial statements for July 2014 

(50 min.).  

• Part 3: The students and the teacher will review and discuss the application of the 

concepts of accounting entity, accounting period, accrual basis, and historical cost 

by preparing ATT’s financial statements for August 2014 (100 min.). 

• Part 4: The students and the teacher will review and discuss the application of the 

concepts of accounting entity, accounting period, accrual basis, and historical cost 

by preparing ATT’s financial statements for September 2014 (100 min.). 

• Part 5: The teacher compares ATT accounting problem with the typical adjustment 

data presented in the book (50 min.).  

• Part 6: Post-test (50 min.) 

Teaching method The methods should be a combination of teaching, class 

discussion, and class exercises. Teaching should be designed to 

link the transactions or events shown in the Anne Tour and 

Travel accounting problem with the relevant basic accounting 

concepts.  

Materials  Teacher 

• Anne Tour and Travel accounting problem 

• Solution 

• Standard school equipment and supplies (LCD projector, 

computer, whiteboard, marker, etc.) 

Students 

• Anne Tour and Travel’s accounting problem 

• Worksheet 

• Standards school supplies (pens, calculator) 
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The Extended Problem’s manual: Anne Tour Travel (the Extended Problem) 

 

 Continued… 
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The Extended Problem’s manual: Student’s worksheet 

 

 

Continued… 
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Appendix E: The control group II: The Computer Assisted Instruction 

(CAI) 

This appendix consists of the following: 

• Lesson plan 

• The CAI’s screen shots 

 

Lesson Plan 

 

Module title 

 

 

Computer-Assisted Instruction 

 

Learning 

objective 

The student will be able to apply basic accounting concepts (accounting 

entity, accounting period/accrual basis, and historical cost) in the 

preparation of basic financial statements. 

Learning outcomes 

Upon completion of this module, a successful student should be able to 

• differentiate between business and personal transactions (accounting entity);  

• identify transactions and events that change a relation between the business, the owner, 

and other entities, and to record that change in an accounting equation (accounting 

entity); 

• allocate and compute the revenues and expenses in the period in which they occur 

(accounting period/accrual); 

• demonstrate using the original acquisition cost as a basis of reporting assets in the 

financial elements (historical cost); and 

• prepare a basic financial statement consisting of the balance sheet and the income 

statement for a sole proprietorship operating service.  

Prerequisite knowledge 

Before starting to run this module, the students should have learned the following topics: 

• Describing accounting (AS 1.1 - 9076) 

• Defining and applying Financial Elements (AS 1.1 - 9076) 

• Describing and explaining accounting concepts (AS 1.1 - 9076) 
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• Describe and analyse transactions (AS 1.1 - 9076) 

• Income statement (AS 1.3 – 90978) 

• Balance sheet with balance day adjustments incorporated (AS 1.3 – 90978) 

 

Duration 

 

 

400 min. 

 

Sequence 

 

The lesson will consist of six parts: 

 

Part 1: Pre-test (50 min.) 

 

Part 2: The students are required to complete learning module part 3: Describing and explaining 

accounting concepts. This module is related to achievement standard 90976: Demonstrate an 

understanding of accounting concepts for small entities. (50 min.) 

 

Part 3: The students are required to complete learning module part 4: Describe and analyse 

transactions. This module is related to achievement standard 90976: Demonstrate an 

understanding of accounting concepts for small entities. (50 min.) 

 

Part 4: The students are required to complete learning module part 1: Income Statement. This 

module is related to the achievement standard 90978: Prepare Financial Statement for sole 

proprietors. (100 min.) 

 

Part 5: The students are required to complete learning module part 2: Balance Sheet with 

Balance Day Adjustments Incorporated. This module is related to the achievement standard 

90978: Prepare Financial Statement for sole proprietors. (100 min.) 

 

Part 6: Post-test (50 min.) 

 

Teaching 

method 

Teacher provides monitoring of students’ progress through administration 

suite and assistance when students encounter problems with the program or 

the given accounting scenarios. 

Materials  Teacher 

• Access to administration suite and the CAI program 

• Standard school equipment and supplies (LCD projector, computer 

with internet connection, whiteboard, marker, etc.) 

 

Students 

• Access to the CAI program 

• Computer with internet connection 
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The CAI’s screen shot 1: 

Demonstrate an understanding of accounting concepts for small entities (90976)  
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The CAI’s screen shot 2: 

Demonstrate an understanding of accounting concepts for small entities (90976)  
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The CAI’s screen shot 3: 

Demonstrate an understanding of accounting concepts for small entities (90976)  
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The CAI’s screen shot 4: 

Example of feedback provided by the CAI’s program 
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The CAI’s screen shot 5: 

Demonstrate an understanding of accounting concepts for small entities (90976)  
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The CAI’s screen shot 6: 

Demonstrate an understanding of accounting concepts for small entities (90976)  
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The CAI’s screen shot 7: 

Prepare Financial Statements for Sole Proprietors (90978) 

 

 

 

 

 



281 
 

The CAI’s screen shot 8: 

Prepare Financial Statements for Sole Proprietors (90978) 
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Appendix F: Research instruments 

This appendix consists of the following: 

• Bright Child (BC) 

• Natural Catering (NC) 

• Self-reported questionnaire 
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BRIGHT CHILD 

Luke started his own business in education and training, named Bright Child, in the beginning of 
March 2014. He operates his business as a sole proprietorship.  

To support his business operation, on 1 March 2014, Luke  

• withdrew $1,000 cash from his personal bank account and put it into a business bank 
account; and 

• also invested his laptops, projectors, etc., into the business. This equipment is valued at 
$3,600, and is expected to have an estimated useful life of three years and no residual 
value.* 

*The equipment is depreciated by using the straight line method.  

The prospective students must pay a course fee** before attending the class, unless they have 
permission to defer the payment due to a special circumstance. The money received from the 
students is used to rent the classrooms, pay the tutors, and purchase the classroom supplies.   

**The course fee for each two-hour class is $40 per student. 
 

The following table shows the classes the business ran in March & April 2014: 
Date 

Number of 
students 

14 March 30 

28 March 30 

04 April 30 

11 April 25 
 

The following are transactions and events experienced by Luke during first two months of operation 
of his business. Some of the events were personal, and others were business transactions. All 
payments made and money received were from or to the business bank account unless stated 
otherwise. 

Transactions and events that occurred during March 2014: 

Date Transactions 

07 Received $3,600 cash from all 90 students enrolled in classes for 14 March, 28 March, and 4 April. 

09 Paid a total of $400 to rent the classrooms, at a rate of $100 per day.    

10 Purchased classroom supplies (markers, erasers, papers, etc.) for $300 cash. 

20 Purchased a winter jacket for mother, $200 cash from a personal bank account. 

25 
Paid tutor wages for tutoring on 14 March, $300 cash. 

Note: The tutor wages are paid monthly on the 25th. The rate is $300 per class. 

31 
A stock count reveals that $200 worth of classroom supplies has been used, of which $100 was for 
personal use, the remainder for the business. 
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Required: 

1. Show how the above transactions would affect the following headings:  
 

 
 

2. Identify and adjust the headings in order to recognize the revenues that have been earned and 

expenses that were incurred during March 2014.  

3. Prepare Bright Child’s financial statements for March 2014. 

 

Transactions and events that occurred during April 2014: 

Date Transactions 

04 

Received $800 cash from 20 students enrolled in the 11 April class.  

Five out of the 25 students taking this class have permission to pay the course fee in the beginning of 
May. 

10 
Received $3,000 cash from Mr. Philips for selling personal car. The money was deposited in the 
business bank account. 

15 
Paid $300 cash for a three-month office insurance policy premium covering the period April 1, 2014 to 
June 30, 2014.  

25 
Paid tutor wages for tutoring on 28 March, 4 April, and 11 April, $900 cash. 

Note: The tutor wages are paid monthly on the 25th. The rate is $300 per class. 

28 
Paid $300 cash for minor office repairs and maintenance during April. The payment used a personal 
bank account. 

30 
A stock count reveals that the classroom supplies were all consumed during April, entirely for business 
purposes. 

 

Required: 

1. Show how the above transactions would affect the following headings:  
 

 
 

2. Identify and adjust the headings in order to recognize the revenues that have been earned and 
expenses that were incurred during April 2014. 

PLEASE INSERT THIS QUESTION SHEET INSIDE THE FRONT COVER AT THE END OF THE 
ASSESSMENT. 

March

Bank Accounts Classroom Prepayments PP&E Accrued Income In Capital Income Expenses

Receivable Supplies Expenses Advance

ASSETS LIABILITIES EQUITY

Date

April

Bank Accounts Classroom Prepayments PP&E Accrued Income In Capital Income Expenses

Receivable Supplies Expenses Advance

Date

ASSETS LIABILITIES EQUITY
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NATURAL CATERING  

Nicola really loves cooking, and decided to begin her own business in catering in the beginning of 
May 2014. She names her business Natural Catering and operates it as a sole proprietorship.  

To support the business operation, on 1 May 2014, Nicola  

• withdrew $4,000 cash from her personal bank account and put it into a business bank 
account; and  

• also invested her cooking equipment, fridge & freezer, etc., into the business. This 
equipment is valued at $6,000, and is expected to have a useful economic life of five years 
and no residual value.*  
 

*The equipment is depreciated by using the straight line method. 

Natural Catering offers a variety of catering options for corporate functions, weddings, anniversaries, 
etc. Because each event is unique, the service provided is customized to meet client expectations.   

 Here are catering services that were performed in May & June 2014: 

Date Events Clients Quoted price 

29 May International conference University of Otago $5,000 

07 June Wedding anniversary Mr. Lee $4,000 

18 June  Corporate meeting Tummy Ltd. $500 
 

The following are transactions and events experienced by Nicola during the first two months of 
operation of her business. Some of the events were personal, and others were business 
transactions. All payments made and money received were from or to the business bank account 
unless stated otherwise.  

Transactions and events that occurred during May 2014: 

Date Transactions 

7 Purchased catering supplies for $1,000 cash. The payment came from Nicola’s personal bank account. 

9 
Paid $800 cash for two equally priced advertisements in a wedding magazine. 

First will appear on 15 May, the second will be on 15 June. 

15 

Signed a contract with the University of Otago to provide a buffet lunch for an international conference 
occurring on 29 May.  

The cost of the catering service is $5,000, of which $1,000 cash is received immediately. The remainder will 
be paid on 6 June. 

25 

Paid wages of $2,500 cash for 25 working days. Wage rate is $100 per day.  

Note: Natural Catering pays wages every month on the 25th. Assume Natural Catering will operate without 
a holiday and the wage rate per day will be the same for the next 31 days. 

30 Received $4,000 cash from Mr. Lee to provide a buffet dinner for his wedding anniversary held on 7 June. 

31 A stock count reveals that $300 of catering supplies have not been used and are on hand. 
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Required: 

1. Show how the above transactions would affect the following headings:  
 

 
 

2. Identify and adjust the headings in order to recognize the revenues that have been earned and 
expenses that were incurred during May 2014.  

3. Prepare Natural Catering’s financial statements for May 2014. 
 

Transactions and events that occurred during June 2014: 

Date Transactions 

6 Received the remaining payment from the University of Otago for service performed on 29 May - $4,000. 

8 Received $500 from Tummy Ltd. to provide a lunch for a corporate meeting held on 18 June. 

10 Purchased a concert ticket for One Direction, $100 from Nicola’s personal bank account. 

15 
Received $300 cash from Mr. Joseph for renting out personal villa. The money was deposited in the 
business bank account. 

25 

Paid wages $3,100 (from 26 May to 25 June). Wage rate is $100 per day.   

Note: Natural Catering pays wages every month on the 25th. Assume Natural Catering will operate without 
a holiday and the wage rate per day will be the same for the next 30 days. 

30 
A stock count reveals that the catering supplies were consumed entirely during June, of which $100 was for 
personal use. 

 

Required: 

1. Show how the above transactions would affect the following headings:  
 

 
 

2. Identify and adjust the headings in order to recognize the revenues that have been earned and 
expenses that were incurred during June 2014. 

 

PLEASE INSERT THIS QUESTION SHEET INSIDE THE FRONT COVER AT THE END OF THE 
ASSESSMENT. 

 

May

Bank Accounts Catering Prepayments PP&E Accrued Income In Capital Income Expenses

Receivable Supplies Expenses Advance

ASSETS LIABILITIES EQUITY

Date

June

Bank Accounts Catering Prepayments PP&E Accrued Income In Capital Income Expenses

Receivable Supplies Expenses Advance

Date

ASSETS LIABILITIES EQUITY
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Dear students 

Thank you for taking the time to complete this ASK Mr. Pi Bee game evaluation. The information you provide 

will be used to help us improve the game and monitor its effectiveness.  

Student Name:  

 

Please indicate the following statements that best describe your experience using ASK Mr. Pi Bee as a 

learning tool.  

Please mark your chosen answer with an “X” 
Strongly 

disagree 
Disagree 

Neither 

agree 

nor 

disagree 

Agree 
Strongly 

agree 

1. ASK Mr. Pi Bee helped me understand how to 

1. a. differentiate between business and personal transactions 

(accounting entity) 
     

1. b. identify transactions and events that change a relation 

between the business, the owner, and other entities, and to 

record that change in an accounting equation (accounting 

entity) 

     

1. c. allocate and compute the revenues and expenses in the 

period in which they occur (accounting period/ accrual 

concept)  

     

1. d. use the original acquisition cost as a basis of reporting assets 

in the financial elements (historical cost) 
     

1. e. prepare a basic financial statement consisting of the balance 

sheet and the income statement for a sole proprietorship 

operating service.   

     

2. ASK Mr. Pi Bee helped me study for the NCEA exam.      

3. The teacher should use ASK Mr. Pi Bee in the future.      

4. It was enjoyable to use ASK Mr. Pi Bee      

5. Would highly rate ASK Mr. Pi Bee as a valuable learning tool.      

 

Student Comments 

Please feel free to comment here on any aspect, positive or negative, of your learning experience on the ASK 

Mr. Pi Bee game. 

 



288 
 

Appendix G: A summary of students’ responses on an open-ended 

question of their learing experience on the Modified Monopoly, the 

Extended Problem, or the CAI  

 

 

A summary of students’ responses on an open-ended question of their learning experience on 

the Modified Monopoly 

  Aspects commented 

Affective Learning Design 

1 It was a lot of fun! Thank you! 
√   

2 It was fun to play this game and understanding more 

accounting. √ √  

3 Ask Mr Pi Bee is an immersive way of doing accounting 

and will give students an idea how accounting works in 

the real world. The best thing about this game is that the 

outcome is always different so students can't cheat off at 

each other but they also don't have an answer to sheet to 

check their answer which is a bit of an inconvenience. I 

don't quite understand why an entirely new game had to 

be developed as it would be just as easy to play normal 

monopoly. I also don't think the cards where you have to 

pay or receive money in the next period works to well, it 

would be best to replace the next period with next turn or 

so. 

√ √ √ 

4 The money in the game was a bit small. It was hard to find 

exact money for smaller service fees less than $1K.   √ 

5 Would be better if the teacher randomly chose teams, 

more rounds would help, need to have access to more of 

the cards, had a lot of repeats. 
  √ 

6 Enjoyable! √   

7 Fun :0 √   
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8 I was not here for 3 days during Ask Mr Pi Bee but if I 

was there then yes it would have been a great learning 

tool. 
 √  

9 Yeah n/a n/a n/a 

10 I enjoyed the relaxed nature of the game, at times it was 

challenging. It can become very slop and start with all the 

different stages. 
√   

11 I was quite behind the schedule with my NCEA 

previously, now I'm even further behind by two weeks, 

without having really learned anything. 
n/a n/a n/a 

12 I found that this helped me in some areas and I did learn. 

However, there will still some parts that still confuse me 

but overall it was enjoyable and I think that it would be 

useful in the future. 

√ √  

13 I would have liked to continue with the programme 

because it was fun and enjoyable. √   

14 It was very good. √   

15 Very fun, great game :) Make equip and rent better value. √  √ 

16 Very enjoyable. √   

17 It's a good game to help me with accounting. √ √  

18 The game could be easily be the new monopoly but the 

money was broken but the place card were easier to 

understand than the real monopoly cards. 
  √ 

19 Well played! Love it. √   

20 Good fun game. √   

21 Thanks Ming! Well played. √   

22 The game is very good but the recording part was 

challenging. √ √  

23 Thanks for the great game, I love (The student used love 

sign to express "love") it!! ;) √   

24 Thank you, I really enjoy the game. √   
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A summary of students’ responses on an open-ended question of their learning experience on 

the Extended Problem 

  Aspects commented 

Affective Learning Design 

1 I enjoyed it. 
√   

2 I found it quite hard to understand as the layout was so 

different to what I was used to. Without my teacher going 

through it with us I highly doubt I would have been able 

to do it or understand it. 

 √ √ 

3 The setup of the sheet was different to how NCEA exams 

are set out so it was a bit confusing at first. 
 √ √ 

4 I found it was quite difficult to understand at start and we 

had to get quite a lot of help from teacher to get started. 

Once you know what you doing it makes more sense. 

Thank you very much I enjoyed this resource! :) 

√ √  

5 :) 
n/a n/a n/a 

6 It was different and fun, I really enjoyed it the set out of 

the worksheets was really good :) 
√  √ 

7 Fun :) 
√   

8 Need to have work that is in our age …so we can do and 

be able to complete a little easy.  √  

9 It was too hard. 
 √  

10 Too hard. 
 √  

11 It was way too hard and the wages part was too complex 

and we struggled to understand what it wanted us to do.  √  

12 Too hard to understand. 
 √  

13 It is very hard for year 11 students. 
 √  

14 I found it very hard but it can see how it would help if 

given more time.  √  
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15 Wasn't here for any of it. 
n/a n/a n/a 

16 :) 
n/a n/a n/a 

17 Would be a good tool to a class who has already learn it 

instead of an all-new class.  √  

18 Would be a good learning tool for an older class e.g. year 

13. We didn't have the prior knowledge to complete it.  √  

19 I hate school. :) and I’m serious! 
n/a n/a n/a 

20 Make sure the answer sheet is correct. Was confusing!!! 
  √ 

21 The answer sheet was confusing, with errors involving 

money in the wrong column compared to the date.   √ 

22 Some of the language needs to be reworked so it is 

clearer. B the dates on the answer sheet for September 

needs to be fixed as they are in the wrong order. 
  √ 

23 It was good, and helped. 
√ √  
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A summary of students’ responses on an open-ended question of their learning experience on 

the CAI 

  Aspects commented 

Affective Learning Design 

1 I found using livewire CAI was effective teaching me 

basic concepts however more advanced questions were 

complicated and harder to learn. 

 √  

2 It was good but it froze a bit. The explanations were not 

helpful. Some questions were hard to understand. 
√ √ √ 

3 The answer justification they gave didn’t help.  √ √ 

4 Update the whole look of the site.   √ 

5 It started to drag on doing it so many periods in a row.   √ 

6 In the answer it should not concern in the capital world or 

not it should judge the answer by world not in the capital 

world or not. 

  √ 

7 A few tweaks could be done to the software but a good 

learning tool all round and make learning accounting fun. 
√ √ √ 

8 (1) This website needs a better GUI, one friendlier to the 

users. (2) You should make more answers viable, e.g. 

number without commas and s's at the end of words. (3) 

Also a more professional logo =) 

  √ 

9 Website was pretty bad, to hard to work! Better ones out 

there like Quizlet etc. 
√  √ 

10 I like livewire CAI learning. √   

11 Great resource, highly recommend for students studying 

for examinations. Would be nicer & easier computer 

program was better optimized so that you don’t have to 

frequently rearrange the windows/parts of the program. 

√ √ √ 

12 Give us more examples.   √ 

13 It was boring. √   

14 Sometimes, the explanations for the answer are hard to 

understand in my opinion. 
 √ √ 

15 Yep good love it. √   
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16 It was a good, different approach to learning accounting. 

Could be simplified. 
√ √  

17 Good. √   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


