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Abstract: Since the turn of the century, there has been increased interest to apply virtual 

reality technology, used extensively in the field of gaming, to e-learning. Minecraft, a 

popular gaming platform among students, provides all of the elements needed to develop 

a virtual reality e-learning business simulation including non-player characters (NPCs), 

in-game scripting via command blocks, mechanisms to trigger these commands, and a 

scoreboard feature. This research in progress presents the stages of development required 

to build a virtual reality e-learning business simulation using Minecraft, and demonstrates 

the advantages of using Minecraft over other popular virtual reality applications for 

constructing three-dimensional virtual environments for e-learning.     

 

 

 

Introduction 
 

 Since the turn of the century, there has been increased interest to apply virtual reality technology, used 

extensively in the field of gaming, to e-learning. Past research applied this technology toward the education of 

disciplines such as healthcare, chemistry, interior design, computer networking, foreign language, and science and 

ethics (Sause, Woodside, and Amiri, 2016). However, little attention has been given to business education despite 

the fact that simulations within the field of business date back the mid-1950’s (Faria, Hutchinson, and Wellington, 

2009). This research in progress describes the development of a virtual reality business simulation that can be used 

to help further aid student learning of complex material in a collegiate-level management information systems 

course. The simulation was built using Minecraft, a gaming platform popular among students. 

 

 

Design 

 
 Before any work can be done toward the implementation of the system, it is necessary to map out the 

simulation in the form of a diagram. A flowchart diagram was chosen as the most suitable design option for the 

simulation due to its decision tree structure. The storyboard for the simulation was adapted from Pearson learning 

environment currently used in the aforementioned management information systems course (Pearson, 2015). The 

exercise developed for this research presents the learner with a real-world scenario where he must apply the 

knowledge obtained in the course in order to receive a promotion. Several scenes ask the learner to select a response 

from a list of options, while other scenes are informational which provide an explanation to why a given response 

may not have been the best choice. The scenes that present questions are represented as diamonds in the diagram, 

while informational scenes are denoted as rectangles. Also illustrated in the diagram are the points that are deducted 

when a less-than-optimal response is selected. Figure 1 shows a portion of the flowchart that was created for this 

research. 

 



 
Figure 1. Flowchart diagram depicting the business simulation decision tree. 

 

 

Building the Virtual Environment 

 
 Once the design has been completed, the virtual reality environment can be built. One advantage of using 

the Minecraft gaming platform is the ability to rapidly construct worlds by stacking blocks. In the environment 

developed for this research, an office building and a restaurant structure were built to support the given scenario, 

with a separate environment built for each scene identified in the design stage (as illustrated in figure 2). One 

drawback of using Minecraft to create virtual environments is the unrealistic appearance of world objects due to their 

block-shaped components and pixelated textures. However, Minecraft allows for the modification of the look-and-

feel of these blocks through the use of resource packs. This research utilizes one such resource pack which provides 

lifelike textures and objects to give the learner a more realistic experience. In addition to buildings, the simulation 

developed for this research also required non-player characters (NPCs) with which the learner can interact. Minecraft 

provides these characters in the form of villagers. Through the use of the resource pack, these villagers (which are 

normally dressed in robes) appear as business people. Once the buildings have been constructed and the NPCs have 

been placed in their appropriate positions, the implementation of the simulation can begin.  

 

 
Figure 2. Office and restaurant environments built for scenes identified in the design phase of the development 

process. 

 

 

 

 



Implementation 

 
To implement the simulation, it was necessary to incorporate instructions into the environment to 

programmatically perform functions such as updating the learner’s position and interacting with NPCs. This was 

accomplished via the use of Minecraft tools such as command blocks, redstone, pressure plates, and buttons. Built 

into Minecraft is a list of commands that the user can type in to perform such tasks as changing the time of day, 

modifying the weather conditions, and updating the game difficulty. Minecraft includes a command block into which 

these types of commands can be entered by the developer. These commands can be triggered by activating a switch 

such as a pressure plate or button, and connecting that switch to the command block using redstone dust. To move 

the learner from one scene to another, the “Teleport” command was used, which accepts coordinates as arguments 

that represent a position in the three-dimensional environment. Scenes that present options to the learner (represented 

by diamonds in the design diagram) include buttons associated with each choice that trigger teleport commands. As 

illustrated in figure 3, scene Q1 gives the learner three options to from which to select in response to the NPC. The 

learner indicates her choice by clicking the button below the desired option. This button then calls the corresponding 

teleport command from the connected command block, and the learner is transported to the appropriate scene. 

 

 
 Figure 3. Options presented to the learner to select in response to the NPC. 

 

The connected command block is hidden from the learner and is placed either above or below the 

environment. Scene Q1 presented in figure 3 takes place in an office setting. To prevent the learner from being 

distracted by non-office objects such as redstone and command blocks, these items are placed above the ceiling, as 

shown in figure 4. The three trails of redstone dust illustrated in figure 4 represent the connections between each 

option from Scene Q1 and their associated command blocks. Multiple command blocks are needed for each option to 

hold the teleport command as well as commands needed for scoring. 

 

 
Figure 4. Redstone circuit used for teleporting and updating a learner’s score. 



Scoring 

 
Minecraft provides a “Scoreboard” feature which allows the developer to keep track of the learner’s score 

as he progresses through the exercise. This research uses various functions of the scoreboard to update the learner’s 

score which, in turn, is applied as the learner’s grade for the assignment. Each function will be called using a 

command within a command block. The first of these commands defines an objective. An objective tracks an integer 

number of points for players (“Scoreboard”, 2016). For this research, the objective will be the learner’s score. The 

second command used initializes this score to 100. The third command deducts points from the overall score. The 

point deductions can be found in the flowchart that was created during the design phase of the development process 

shown in figure 1. For the first scene in the simulation, multiple command blocks are needed to support the defining 

of the scoring objective, initialization of the score, and any necessary point deductions, as illustrated in figure 4. Any 

scenes thereafter will need at most two command blocks per option (i.e., for teleportation and point deduction, if 

applicable). When the final scene is reached, the learner will be instructed to exit the simulation. His final score can 

then be found in the scoreboard.dat file within the data directory of the Minecraft world, as shown in figure 5. This 

recorded score is required for future research in which a parallel comparison of the two systems (two-dimensional 

and three-dimensional) such as that reported by Berns et al. (2012) will be performed to measure the impact on 

student learning (Sause, Woodside, and Amiri, 2016).  

 

  

 
Figure 5. Scoreboard data file containing the learner’s earned score for the simulation.  

 

 

Conclusions 

 
This paper describes the stages of development required to build a virtual reality e-learning business 

simulation using the Minecraft gaming platform. This research in progress demonstrates the advantages of using 

Minecraft over other popular virtual reality applications such as Second Life and OpenSim for constructing three-

dimensional virtual environments for e-learning. Such characteristics as the block-based nature of Minecraft worlds 

allows the developer to build scenes quickly and intuitively. Command blocks enable the developer to add in-world 

functionality to the simulation. Pressure plates and buttons combined with redstone create triggers that the developer 

can use to call these functions. Lastly, the scoreboard feature can be used to record the learner’s grade. Future 

research includes the use of this score to measure the effectiveness of this study by comparing it with student results 

of the current two-dimensional solution. 
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