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 Game-based learning has been introduced as an interactive tool to facilitate learning and 
training processes in various fields, including supply chain management (SCM). Most of 
these games are specifically designed to focus on certain scenarios and concepts. For 
example, the original beer distribution game focuses on a single product supply chain 
without considering capacity and process reliability into account. This creates challenges 
for extending the games to cover other concepts in SCM. To tackle this problem, we propose 
a board game, titled ThinkLog, as a face-to-face extendable framework to facilitate learning 
in SCM. It can be extended to generate different scenarios for various concepts in SCM 
without changing the basic game structure. Using this principle, we have extended the basic 
version of ThinkLog to two other scenarios, namely: humanitarian logistics and urban 
logistics, by simply modifying the rule of the game. Each scenario would have different 
learning objectives embedded in the gameplay. The game is also complemented with a 
computer-based application (digital application) to enhance the overall learning 
experience and collect relevant data (data gathering) during a game session. These three 
scenarios have been evaluated on four-interactive sessions with government officials and 
policy- makers in Indonesia. Each session has been consistent in its acceptance of the game 
as a tool to facilitate learning in SCM, regardless of the scenarios that we played. Our 
learning objective evaluation also shows that the game is effective in deepening the players’ 
understanding of SCM concepts.   
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1. Introduction  

This paper is an extension of work originally presented in 2017 
IEEE 6th International Conference on Teaching, Assessment, and 
Learning for Engineering (TALE) [1]. It focuses on developing 
and evaluating an extendable board game as a game-based learning 
framework to facilitate teaching and learning in Supply Chain 
Management (SCM).  

Game-based learning has been introduced to improve training 
activities and initiatives by stimulating learning engagement and 
motivation through role playing and repeatability for the players to 
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learn new skills and concept voluntarily [2, 3, 4, 5, 6]. It is a subset 
of serious games which includes the use of any medium of games 
(e.g. board games, card games, sports or digital games) for learning 
purposes [7]. It has been implemented in various fields, such as 
healthcare [8, 9, 10], military applications [11], city planning [12] 
and supply chain management [13, 14, 15, 16, 17].  

Previous studies have identified the benefits of these type of 
games in a variety of critical-contexts [3]. It includes enhancing 
engagement and motivation, improving self-monitoring, 
recognizing and solving problems, improving decision making, 
and developing social skills for collaboration and negotiation [3, 
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18, 19]. It would advance the players’ understanding and learning 
in a scientific knowledge [20]. By using games, players become 
more involved in solving multiple tasks or challenges. Games 
provide a hand-on experience where the players need to plan 
appropriate strategies based on their knowledge and skills, 
implement these strategies in the experimented environment and 
respond to the consequences of their strategies. It would promote 
players’ motivation and knowledge transfers in a subsequent 
realistic context [20, 21].  

However, most of the game-based learning in SCM focus on 
one or a limited number of scenarios. For example, the original 
beer distribution game is designed for a pure retail distribution 
game without taking product conversion, capacity and process 
reliability into account [22] or the blood supply chain only focuses 
on perishable goods [23]. It cannot be extended (or difficult to be 
extended) to cover different SCM concepts without changing the 
game structure or game components. Hence, it is limiting the 
implementation of the games.  

Recognizing this problem, we propose a board game, titled 
ThinkLog, as an extendable face-to-face learning framework for 
SCM concept. It uses role-playing and simulation to stimulate 
discussion and interaction between the players. It creates a safe 
environment for the players to share their thoughts and practice 
their new skills without the threat of real-world consequences. 
ThinkLog can be extended to generate different scenarios for 
various concepts in SCM without changing the basic game 
structure. To demonstrate its capability, we have extended the 
basic scenario of ThinkLog [1] to cover two more complex SCM 
concepts, namely: humanitarian logistics and urban logistics. 
These new concepts can be embedded in the game by modifying 
the rules of the game.  

We also develop a digital companion application to 
complement our board game. Companion apps have been used in 
several games, such as Dungeon Master’s Assistance for 
Dungeons and Dragon game [24] and smart play system for Yes 
or Know board game [25], to guide the players during the game 
and provides a simple calculation for fastening the game processes. 
Our companion app aims to enhance the overall learning 
experience and collects the relevant data (data gathering) during a 
game session. The data collected can be analyzed further to 
understand the players’ behavior and game experience. Using this 
insight, we would be able to adjust and customize the game to fit 
with individual learning behavior.  

To evaluate the effectiveness of ThinkLog, we conducted four 
interactive sessions with government officials and policy makers 
in Indonesia using different scenarios. From those sessions, we 
learnt that the game (with or without the companion app) is highly 
accepted by the players. The players were also able to grasp the 
learning objectives of the game easily. Other than these four 
sessions, we also conducted a game session with master students 
in the National University of Singapore, as part of their SCM 
course, to evaluate the game in a larger group setting. The game 
acceptance and learning objective evaluation of the players 
resonates throughout the game session. 

The remaining of the paper will be organized as follows: 
Section 2 presents the literature review and section 3 presents the 
proposed board game. Section 3 includes the game design, 

components, scenarios and its companion app. Section 4 discusses 
the evaluation method to measure the effectiveness of ThinkLog 
in facilitating learning in SCM. Section 5 reviews ThinkLog 
adjustment for adoption in classroom with large group setting and 
Section 6 presents the conclusions and future research direction.  

2. Literature Review 

In this section, relevant literature in the areas of board games  
and games for SCM are reviewed.  

2.1. Board Games 

Board games have been used as entertainment for centuries, 
starting from the ancient games such as Go and Backgammon that 
are still used today [26]. Generally, board games are played using 
an artwork [27] which incdice the main board, balls, dices, and 
cards. It has a set of rules that need to be obeyed by all the players. 
Points or rewards are given according to the rules. The players 
have a flexibility to change the rules based on the consensus from 
all the players [25]. They would take turns to play and receive 
feedbacks immediately. The actions and feedbacks are all apparent 
to all the players. The players would also be able to discuss with 
each other openly.  

Although it has not been explored extensively as digital games, 
board games show promising opportunities to facilitate learning 
and training [28, 29, 30]. It has been proven to be as effective as 
digital games to facilitate learning [31]. As part of game-based 
learning, board games are able to enhance the players’ engagement 
and motivate them to learn new skills, including social skills, to 
get potential rewards from the game through interaction and 
discussion with other players. It can stimulate the players’ ability 
to think and solve problems and challenges. The nature of board 
games also implies transparencies and interactions as the core 
mechanism of the game. Hence, these board games are suitable for 
collaborative games where all players need to work together as a 
team to win the game [29] or other similar contexts which highly 
depend on real human interaction [28]. 

Board games have been successfully implemented to support 
learning and training in healthcare [32]. It shows a significant 
increment of knowledge on nutrition labeling [31], dengue 
hemorrhagic fever [32], healthy eating [33], chronic disease and 
risk factors [34], tooth morphology [35], pediatric [36], and cancer 
treatment [37]. Other than healthcare, board games have also been 
implemented in urban planning [38], agriculture [39], and software 
design [40]. The Beer Distribution Game, a well-known game in 
SCM, is also available on board game version [13, 41]. 

2.2. Games for SCM  

A number of games have been introduced to facilitate learning 
of Supply Chain Management (SCM) concepts [6], among which 
are the famous Beer Distribution Game [13, 42, 43], Blood Supply 
Chain Game [23, 44], Mortgage Service Game [15] and Distributor 
Game [16, 17].  

The beer distribution game is the most well-known game in 
SCM and part of many SCM curriculum since it was being 
developed by MIT in the 1960s [43]. There are several variants of 
the beer distribution game in the literature, these includes the 
stationary beer game [14], computer simulated beer game (e.g. [45, 
46]) and online beer game [42].  This game aims to introduce the 
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basic concepts of the bullwhip effect and the benefits of 
information sharing and lead-time reduction. It simulates a supply 
chain for a single product involving a four-level supply chain 
composed of a retailer, a wholesaler, a distributor and a 
manufacturer. Each player takes one role and for each turn, he/she 
follows the same set of activities, that is to fulfil customer demand, 
order from supplier, and manage inventories. The goals of this 
game are to minimize the total holding and backorder costs 
incurred in the entire supply chain.  

Blood Supply Chain Game demonstrates supply and demand 
balance in healthcare perishable products with limited shelf life 
and production. It simulates the simplified supply chain of blood 
units from donors to patients based on a real case study modelling 
the UK blood supply chain [23]. This game is played from the 
perspective of the distributor which is the middle-player in the 
blood supply chain network. It has different game options and 
parameters to determine the probability of blood supply and 
demand and fulfillment policy. Each player aims to maximize the 
number of order fulfillment to the hospitals by considering the 
limited stock.  

Different from beer distribution game and blood supply chain 
game that focus on a supply chain with finished goods inventory, 
Mortgage Service Game is intended to teach service-oriented SCM 
concepts [15] that typically do not hold any inventory and can only  

manage backlogs through capacity adjustment (such as number of 
employee’s adjustment). It aims to introduce the bullwhip effect 
resulting from information and capacity adjustment lags and 
impact of end-user demand information in the service industry. 
This game represents a simplified mortgage approval process that 
has four stages, namely: initial processing, credit checking, 
surveying and title checking. Each player or team of players 
controls a particular stage and able to adjust its capacity by hiring 
or firing employees to check all mortgage applications in its 
backlog for each turn. Depending on the setup, the other stages 
may be managed by artificial agents or real players. The game also 
introduces lags on the capacity adjustment processes. The goal of 
this game is to minimize the total cost for the entire supply chain, 
resulting from employee salaries and service delays (certain fine 
or backlog fee would be added to the total cost). 

Lastly, distributor game, is operating at a continuous clock with 
ongoing events and responses to individual decision to mimic the 
real-time global supply chain [17]. It is different from the other 
three games where the players need to wait for their turns to make 
their actions. Distributor game is a specific instance of Global 
Supply Chain Game (GSCG). It aims to educate the players on 
critical leadership skills for global supply chain in real time.  These 
skills include strategic leadership, operations management, 
financial management and information technology. 

 
Table 1. SCM Game Comparison 

Category Beer Distribution 
Game 

Blood Supply Chain 
Game 

Mortgage Service 
Game 

Distributor Game ThinkLog 

Game world  
Type Role-playing 

simulation 
Role-playing 
simulation  

Role-playing 
simulation 

Role-playing 
simulation 

Role-playing 
simulation 

Platform Board, Digital, Online Board, Digital 
(Excel-based) 

Digital Online Board 

Technical 
Features 

Multi players with 
four roles; 
Players wait for their 
turn to make their 
actions 

Single player from 
the perspective of 
distributor 

Single player/multi 
players; 
Players wait for 
their turn to make 
their actions 

Single player;  
Players do not need 
to wait for their turn 
to make their 
actions 

Multi players; 
Players wait for 
their turn to make 
their actions 

Game Event 

Subject or 
content 
areas 

Industrial production 
and distribution 
system  

Supply and demand 
balance for 
perishable goods 

Service-oriented 
SCM 

Global supply chain  Supply Chain 
Management  

Scenario One scenario;  
Single product in a 
four level supply 
chain  

One scenario; 
Blood supply chain 

One scenario; 
Mortgage approval 
process that has 
four stages 

One scenario; 
A four-level global 
supply chain 

Expendable to 
different scenarios 
with different 
gameplay 

Learning 
objective  

Introduce the basic 
concepts of the 
bullwhip effect and 
the benefits of 
information sharing 
and lead-time 
reduction 

To improve 
understanding of 
complex principles 
of supply chain for 
perishable goods  

Introduce bullwhip 
effect resulting 
from information 
and capacity 
adjustment lags and 
impact of end-user 
demand 
information in the 
service industry 

To learn leadership 
skills that are 
critical to manage 
real-time global 
supply chain. 

Different scenarios 
would have 
different learning 
objectives 
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All players take a role as a distributor in a distribution center 
in a four level supply chain. Other levels, including competing 
distributors are played by artificial agents to create a complex 
and dynamic global environment. 

The summary and comparison of these four games and our 
proposed board game are presented in Table 1. The comparison 
is based on game categories adapted from [47]. Other than these 
four games, there are other games designed to illustrate different 
SCM concepts (see, for example, Lean Leap Logistics Game 
[48] and The Chain Game [49]).  

3. ThinkLog: An Expandable Learning Framework 

This section would describe ThinkLog as a special board 
game designed to enable the extension in the scenarios without 
changing the basic game structure. The game design, 
components, scenarios and companion app are reviewed.  

3.1. Game Design 

As an interactive board game for game-based learning, 
ThinkLog is carefully designed to balance the entertainment 
components and the pedagogy (i.e. learning objectives and 
outcomes). The game needs to have a clear objective, derived 
from specific SCM concepts, research outcomes and case 
studies. It also needs to have a clear pedagogy to influence 
learning and motivate the players to gain specific knowledge and 
skills related to the learning objectives. However, the game 
would also need to maintain the enjoyment and fun components, 
such as fantasy [50, 51], challenge [52, 53], choice [54], 
mechanism and playability [55]. It enables the players to engage 
and immerse into the game which would eventually motives the 
players to achieve new skills and understands new concepts 
voluntarily in a greater speed.   

To balance these factors, ThinkLog is developed by 
following the game base learning framework [56], as illustrated 

in Figure 1. The framework has been adapted to include board 
game elements, such as interaction between the players. For each 
scenario, specific concepts are translated to the learning 
objectives and then converted into the specific scenario with 
clear goals for the players.  

The entertainment components are captured by the game 
characteristics that allow players to be involved and engaged in 
the game.  The characteristics can be categorized into 6 criteria, 
namely: challenge [52, 53], choice [54], competition, fantasy 
[50, 51], goal, and rule [57]. The summary of these 
characteristics is shown in Table 2. 

3.2. Game Components 

There are four main components of ThinkLog, namely: main 
board, demand cards, gameplay/rules and game master. These 
are essential components to play ThinkLog regardless of the 
scenarios played. 

3.2.1. Main board 

ThinkLog’s main board is a symmetrical map to visualize 
actions and responses during the game. It is a center of the whole 
activities in the game. It is also the base for all the engagements 
and twists during the game. By design, the board serves as a 
platform that gives players a (pseudo) control of the entire game 
environment. This sense of control is important to keep the 
player focus and bring more excitement to the game. The board 
also shows the player’ actions and (action) feedbacks.  

To represent the supply chain network and logistics 
activities, several nodes for the players’ logistics facilities or 
other logistics assets are included. Depending on the game 
scenarios, the players may be able to determine their facility 
locations. Logistics activities will occur on the map between 
these facilities. Common disruptions such as traffic congestions, 
flooding and facilities’ breakdown can be shown in the main 
board to introduce risk and uncertainty aspects of the supply 
chain. 

 
Figure 1. ThinkLog Game Design 
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Table 2. ThinkLog Characteristics 

Challenge • The difficulty level is determined by the 
lead time and demand level.  

• Various disruptions (such as traffic 
congestions, flooding and facilities’ 
breakdown) would be added.  

Choice • Depending on the scenarios, the players 
may need to decide the locations of their 
facilities and consolidate their orders. 

• Players need to select their vehicle’s 
delivery route. 

• Players need to decide the number of goods 
to ship to the next level node in the supply 
chain and the number of goods to order 
from the previous level node in the supply 
chain 

Competition • Depending on the scenarios, the players 
may compete with the other players to win 
the game.  

• The players may compete to get the highest 
performance (in term of money or other 
points) 

Fantasy  The game uses the main board and other 
components (i.e. vehicles) to help the players 
imagine the logistics environment.  

Goal (Game 
Objective) 

The general goal is to create an efficient 
supply chain network.  

Rule • Each player needs to wait for his/her turns 
to take actions. 

• Interaction between players and game 
master are encouraged.  

 

There are two variations of the main board depending on the 
point or node locations as shown in Figure 2. The first variation, 
named basic main board, has eight facility locations, while the 
second variation, named flexible main board, has several 
alternative locations where the players can choose to locate their 
facilities or assets. 

3.2.2. Demand cards 

During the game, players will be introduced to  “Demand 
Cards”, as shown in Figure 3. It represents the market demands 
that need to be fulfilled during the game and players can either 
work together or individually to do so. The demand values are 
dependent on the scenarios; it can be randomly generated or 
based on a certain distribution to mimic real demands for a 
particular good in the particular scenario. 

3.2.3. Gameplay  

The gameplay core mechanic in ThinkLog is point to point 
delivery where the players need to deliver a certain amounts of 
goods to a certain point. Players main objective is to develop a 
strategy for efficient and effective deliveries which include 

managing their delivery timing, amounts, and resupplying their 
stocks. It will determine the result of the game and players’ 
performance in the game.  

 

 
Figure 2. ThinkLog Main Board 

  

 
Figure 3. ThinkLog Demand Cards 

To develop their delivery strategies, the players must 
consider the following criteria: locations, management cost, 
facilities and vehicle constraints, and supply availability. 
Tweaking these criteria would create different situations in the 
game and eventually resulting in different scenarios. There are 3 
main activities for the players within a round of the game as 
follows. 

1. Ship. The players send the exact amount of goods ordered 
by the next level node in the supply chain (i.e. the player’s 
customer). If the players do not have enough goods and 
cannot fulfil all the order, they will get a backlog token.  

2. Pay. The players pay inventory cost and backlog cost (if 
any).  

3. Order. The players give order to the previous level in the 
supply chain (i.e. the player’s supplier) and pay the price.  
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The 3 main activities can be re-arranged and adjusted if needed 
in specific scenarios. 

3.2.4. Game Master 

A game master guides the overall gameplay of the game 
session and ensures players understand and follow the rules 
accordingly. Depending on the number of players and the game 
master’s availability, the game session may be led by one main 
game master and several supporting/group game masters. For 
each game session, the game master would need to do the 
following:  

1. Briefing. The game master initiates a discussion 
highlighting on: 1) the concept of the game and its relations 
with the logistics/supply chain topic; and 2) the overview of 
the game rules and objectives to guide the players on how to 
play the game. 
 

2. Playing. The game master would be involved in the game, 
by:  

• Observing the group dynamics. 
• Providing some additional information/motivation 

to make sure all participants actively involved in the 
session.  

• Intervening the game in case there are some 
(unwanted) conflicts. The game master may take 
necessary action to minimize any possible risk of 
distraction. 

3. Debriefing. The game master conducts a discussion after the 
game session. The game master would motivate the players 
to share their experience and highlighting some learning 
points that they found during the playing phase. Later the 
game master summarizes those findings by emphasizing on 
main learning points of the game.  

 
Other than these four main components, there are other 
components for ThinkLog game. It includes player board, truck 
token, facility token, good token, congestion token, paper 
money and order form. Some scenarios may need additional 
components. The use of these components is also depending on 
the scenarios played. Several components can be replaced by a 
feature in the companion app. For example, paper money can 
be replaced by virtual money in the companion app.  

3.3. ThinkLog Scenarios 

There are 3 scenarios of ThinkLog that have been developed, 
namely: basic, humanitarian logistics and urban logistics. The 
two later scenarios are the extensions of the basic scenario. Each 
scenario is designed to accommodate a certain theme and 
focuses on different learning objectives. The basic scenario 
focuses on information flow and coordination challenge in 
supply-chain and logistics sector. At the same time, it provides 
an overview of risk management in supply chain and the 
bullwhip effect. The second scenario focuses on introducing the 
Multi Criteria Decision Making (MCDM) procedure [58, 59] 
and its implementation in a simplified humanitarian logistics 
setting. And the third scenario focuses on important aspects of 

facility management in the context of last mile delivery. A 
summary of these scenarios is presented in Table 3.  

3.3.1. Basic Scenario 

Similar to the Beer Distribution Game [13, 42, 43], each 
player would choose one out of four available roles, namely: 
manufacturer, distributor, wholesaler, or retailer. Each role 
represents one level in the overall supply chain network. Each 
player or a team of players (2-3 players per team) will take the 
role of a supply chain coordinator and is responsible in managing 
their goods, supplies and facilities to fulfil the demand from their 
customers (or the next level in the supply chain). The learning 
points for the basic scenario are bullwhip effect, lead time, and 
stock management. The game can be played by 4 to 10 players 
for approximately 90-120 minutes. 

3.3.2. Humanitarian Logistics Scenario 

The humanitarian logistics scenario adapts Multi Criteria 
Decision Making (MCDM) concept to determine the locations 
of the warehouses/distribution centers for relief supply stocks in 
humanitarian setting [60]. MCDM is a structured framework to 
analyze decision problems that involve complex multiple 
objectives [58, 59]. It can be used to accommodate complex 
decision processes involving various criteria and various 
decision makers with different viewpoints.  

For this scenario, players are divided into different teams. 
Each team represents an expert team of regulators in 
humanitarian disaster relief. Their aim is to provide a continuous 
delivery of relief goods to the disaster area. To do so, each team 
first need to determine the optimal location for their warehouse 
and later to optimize their operation (delivery). Failure to deliver 
the required relief goods at the right time would be penalized 
with a failure token for the team. The team with the least failure 
token at the end of the game is the winner. The game can be 
played by 6-10 players with 60-90 min duration of play. 

The game is divided into two stages, namely: preparation and 
respond stage. In the preparation stage, the players need to 
decide the optimal warehouse location(s) by MCDM 
methodology by considering a list of decision criteria, described 
in [60]. While in the respond stage, the players need to deliver 
the goods to the main disaster area. The game play at this stage 
is similar to the basic scenario.  

3.3.3. Urban Logistics Scenario 

Urban logistics scenario focuses on last mile deliveries in 
urban areas. It has four different roles, namely: port, distributor, 
wholesaler and retailer. Ideally, the game should be played by 8 
players where 1 player as the port, 2 players as distributors, 2 
players as wholesalers and 3 players as retailers. Each player is 
competing with each other to optimize their logistics activities.  

This scenario has two stages, namely: preparation and 
respond stage. Similar to humanitarian logistics scenario, in the 
preparation stage, the players (except for the port) need to decide 
the optimal warehouse location(s) using MCDM methodology. 
But, the criteria used are different from the humanitarian 
logistics scenario. On the respond stage, the players need to 
deliver the goods to their customers. It is similar to the basic 
scenario, with the following differences: 1) the demand locations 
are random for each round and scattered all over the map; 2) each  
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Table 3. ThinkLog Scenarios 

 ThinkLog 
Basic scenario Humanitarian logistics scenario Urban logistics scenario 

Learning 
objective  

• To provide an overview of 
information flow and coordination 
challenges in supply chain and 
logistics 

• To introduce the bullwhip effect 

• To introduce the concept of Multi 
Criteria Decision Making (MCDM) 
for selecting warehouse location for 
relief supply stocks in humanitarian 
logistics 

• To introduce MCDM for selecting 
warehouses/collection and delivery 
points (CDP) and last-mile 
challenges in urban distribution 

Game components 

Main board Basic main board Basic main board Flexible main board 

Demand card Demand card shows the demand 
value 

Demand card shows demand value  Demand card shows demand value 
and demand location. 
Note: demand locations are scattered 
and dispersed all over the map.  

Gameplay 1 stage 2 stages, namely:  
• preparation stage (to determine 

the warehouse location)  
• respond stage (to deliver certain 

amount of relief goods to the 
main disaster area) 

2 stages, namely:  
• preparation stage (to determine 

the warehouse location)  
• respond stage (to deliver certain 

amount of goods to the urban 
area) 

Roles 4 roles, namely: manufacturer, 
distributor, wholesaler, and retailer 

1 roles: regulator in humanitarian 
disaster relief 

4 roles, namely: port, distributor, 
wholesaler, and retailer 

Relation 
between roles 

 

- 

 
Game setup 
Number of 
players 

4-10 players 6-10 players 4-8 players 

Game duration 90-120 minutes/session 60-90 minutes 60-90 minutes 
Performance 
measurement 

Remaining money and backlogs Remaining money and saved lives 
(represented by failure token) 

Remaining money and backlogs 

Twists Common disruptions such as traffic congestions and flooding may be introduced on certain part of the game 

retailer would receive the same demand value and location; 3) 
retailers would be able to order goods from any wholesaler; 4) 
wholesalers would be able to order goods from any distributor; 
5) port has two dedicated warehouse locations and the delivery 
will start from these two locations; and 6) the players are able 
to consolidate the shipments from two or more orders. 

3.4. Companion Digital Application  

From our first interactive session, we noted some 
improvements were needed to maximize the players’ 
experience, such as in auto-tracking and graphical presentation 
of players’ actions. These improvements may help to 
disseminate certain concepts better. For example, by producing 
a graph at the end of the game session, it may help to explain the 

bullwhip effect more effectively and help the players to review 
their decisions throughout the game and how it had affected the 
whole supply chain performance. In addition to that, several 
scenarios, such as humanitarian and urban logistics scenarios, 
may require some complex steps and calculations to determine 
the best location for the warehouse. It can be very time-
consuming and prone to human error if it is to be done manually.  

Based on the above improvement needs, we develop a digital 
companion application. It is designed not only to assist in 
complex calculation and display information, but also to guide 
the players during the game, support the game master (especially 
the non-experience game master) and record the player’s actions 
and decisions during the game. We believe that with the 
companion app, the gameplay can be more interactive and lively, 
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not only between players but also between the game and the 
players.  

 

 
Figure 4. Examples of the Companion App Interfaces 

The companion app is developed as desktop and mobile 
application. Several interfaces of the companion app are shown 
in    Figure 4. Ideally, the companion app should be provided to 

all the players, downloadable for their digital devices. The 
features of the companion app include: 

• Provides step-by-step, turn-by-turn play instructions to the 
players  

• Serves as timekeeper for each player. Failing to keep to the 
time, the app will assume that no action is required from the 
player and ends the player’s turn 

• Captures the transaction inputs from the players and displays 
them as graphs at the end of the game  

• Auto-generates a list of the most suitable locations for the 
player to choose based on the players’ input for the MCDM 
(for scenarios that use MCDM)  

• Provides a function to randomize the congestion locations for 
each round 

• Provides infographics on the different criteria available for 
the MCDM  

• Auto-deducts the cost incurred by each player and presenting 
its breakdown cost at each turn 

• Auto-generates the winner(s) at the end of the game 
 

4. Evaluation Method  

To evaluate the effectiveness of ThinkLog, we conducted 
four interactive sessions with senior government officials and 
supply chain specialists as part of a three-day workshop in SCM. 
The sessions were held in different cities in Indonesia from 
August 2016 to April 2018 with different players for each 
session. Different sessions were played in different ThinkLog 
scenarios with or without the companion app. Summary of the 
sessions played is presented in Table 4. 

In each session, we divided the players into small groups of 
eight to ten players where each group would have a mixed 
composition of players with different background. During the 
game session, the players were able to interact and discuss with 
the game masters and other players. Examples of that interaction 
without and with companion app are shown in Figure 5 and 
Figure 6 respectively.  

We consider Session 1 as a trial session to measure the 
players’ acceptance. For this session, we focused on observing 
the players’ interaction and collecting their sentiments toward 
the game. In the subsequent sessions, we gathered more 
feedbacks from the players as well as from the game masters. 
These include players’ sentiment, game experience, learning 
objective and feedback for companion app. Since the interactive 
sessions were run under different experimental conditions (i.e. 
using different scenario, different location and different game 
masters), we decided to treat the feedback from each session 
separately. 

4.1. Sentiment Analysis 

To gather the players’ sentiments toward the game, we asked 
the players to provide their comments in an open-ended 
question. We then applied sentiment analysis method in R to 
evaluate these comments. Sentiment analysis has been widely 
used to study opinions, sentiments and emotions expressed in 
texts to identify positive or negative opinions based on a set of 
positive and negative lexicon [61].  
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Table 4. Summary of the Interactive Sessions 

Interactive 
Session Period Location 

Numbe
r of 

players 

Using 
companion 

app 

The scenario 
played 

Feedback gathered  
Players  

[feedback(#valid responses)] 
Game 

Masters 

1 August 
2016 Jakarta 45 No Basic • Players’ sentiment (13) - 

2 May 
2017 Bandung 63 No Humanitarian 

• Players’ sentiment (15)  
• Game experience (34)  
• Learning objective 

evaluation (34) 

- 

3 Novemb
er 2017 Makassar 54 Yes E-Commerce 

• Players’ sentiment (13)  
• Game experience (28) 
• Learning objective 

evaluation (28)  
• Companion app (28) 

companion 
app  

4 May 
2018 Yogyakarta 44 Yes E-Commerce 

• Players’ sentiment (20) 
• Game experience (25) 
• Learning objective 

evaluation (33)  
• Companion app (33) 

companion 
app  

 

 

 
Figure 5. Interactions between the players without companion app 

Due to limited positive and negative lexicon database in 
Bahasa Indonesia, for this study, we used English positive and 
negative lexicon database [62, 63]. Before applying the sentiment 
analysis method, we translated the comments/feedback in English. 
The survey responses and sentiment analysis score are shown in 
Figure 7. The result shows that the average sentiment score is 
above 0. This indicates positive sentiments toward the game. 

4.2. Game Experience 

We further evaluated the players’ game experience in session 
2 to 4. We developed a questionnaire comprising 9 questions 
focuses on four experience categories, namely: positive, negative, 
flow, and learning experience. Flow experience is defined as a total 
engagement in the game that motives the players to win the game 
by achieving new skills and understanding new concepts 
voluntarily [64], while learning experience is defined as an ability 
of the game to transfer its learning objectives to the players [65].  

The questionnaire used the 4-point Likert scale (4=strongly agrees, 
1=strongly disagrees). Summary of the responses is shown in 
Figure 8. 

 
Figure 6. Interactions between the players with companion app 

 
* = score <0 represents negative opinion, score =0 represents neutral 
opinion and score >0 represents positive opinion 

Figure 7. The Players’ Sentiment Analysis Score 
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Figure 8. The Players’ Overall Game Experience 

Figure 8 shows that the average score for two experience 
categories (positive experience and flow experience) is above 3.3 
and the average score for negative experience is below 1.5 for all 
the game sessions. It indicates that the players have a good 
experience with the game. For the learning experience, the result 
shows that the average score is above 3.2 which suggests that the 
players are able to understand the learning objectives.  

4.3. Learning Objective 

The learning objective is evaluated in the sessions 2 to 4. 
Session 2 used the humanitarian logistics scenario, while session 3 
and 4 used the urban logistics scenario. The intended learning 
objectives for these two scenarios are described in Table 3. These 
intended learning objectives are to be evaluated against the 
learning points from the players’ perspective.  

In session 2, we collected the players’ feedback by asking each 
group of players to list down learning points from the game after 
they have completed the game. A sample of those lists is shown in 
Figure 9. In this figure, the players mentioned that their learning 
points from the game were understanding criteria for determining 
the location of warehouse/distribution center for relief supply 
stocks in humanitarian logistics. Those criteria are distance, 
disaster location, congestions, infrastructure and maintenance cost.  

 
Figure 9. Sample of poster for the players’ learning points 

The summary of the learning points from the players’ 
perspective in session 2 is as follows: 

1. There are a lot of criteria to consider when determining the 
location of warehouse/distribution center, such as distance to 
the demand area, congestion, access to infrastructure and 
cost.  

2. The decision makers need to consider some trade-off between 
those criteria.  

3. Communication and coordination are essential to fulfil the 
demand effectively and efficiently.   

These learning points are aligned with the intended learning 
objectives for humanitarian scenario. In session 3 and 4, we 
gathered the players’ learning points individually. Each player was 
able to list down one or more learning points. Since we were 
playing the same scenario in these two sessions, we combined the 
players’ learning points and summarized it in Table 5. From the 
result, we learnt that the players’ learning points are aligned with 
the intended learning objectives for urban logistics.  

4.4. Feedback on Companion App 

The companion app was first introduced at interactive session 
3 and 4. We gathered feedbacks on the companion app from the 
players and game masters. For the players, we asked them to 
evaluate the companion app usefulness in two criteria, namely: 
helping the players to understand the rule of the game and helping 
the players to learn about SCM concepts and used a 4-point Likert 
scale (4=strongly agrees, 1=strongly disagrees) to evaluate the 
criteria. We received 61 valid responses from interactive session 3 
and 4. The average score for both criteria is above 3 (3.1 for 
helping the players to understand the rule and 3.2 for helping the 
players to learn). It indicates the companion app was well received 
by the players and it helps with the understanding and learning of 
the supply chain concepts embedded in the game.   
Table 5. Learning Points absorb by the Players in the Third and Fourth Sessions 

Learning Points Number 
of Players 

Importance of warehouse location 24 
Warehouse selection criteria  11 
Order planning and fulfillment  10 
Stakeholders’ coordination  8 
Inventory management  6 
Supply chain strategy and management  6 
Warehouse and route optimization 5 
Cost management  5 
Demand forecasting 3 
Communication  3 
Simulation  1 
Supply chain risk  1 

 

To gather feedbacks from the game masters, we conducted 
group discussions after the game sessions were completed. From 
the discussions, we learnt that the companion app is able to speed 
up and smoothen the game process, but the interface may need to 
be improved especially for small screen devices. The information 
shown in the companion app may also need to be filtered or re-
arranged to avoid information overload that would confuse the 
players.  

5. Incorporating ThinkLog into Supply Chain Courses 

With its expandable capability, ThinkLog has great potential to 
be incorporated into supply chain courses with large number of 
students. ThinkLog scenario can be adjusted to fit in different 
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courses. For example, the basic scenario is suitable to provide an 
introduction of SCM, while the humanitarian logistics scenario is 
suitable for more advance courses or special topics in SCM.  

However, there are several challenges to incorporate ThinkLog 
in courses, especially for classes with a large number of students. 
Firstly, board game is usually played in small groups to encourage 
interaction within the group itself [66]. With limited number of 
game resources (i.e. boards and game masters), it may be 
impossible to divide large number of students into smaller groups. 
Secondly, it would be difficult to maintain the level of experience 
from all the students because the lecturer may not be able to engage 
with all of the students. Hence, it would be difficult for the students 
to relate their game experience with the course material.  

To mitigate these challenges, we adjust the setup and 
components of ThinkLog as follows.  

1. Group formation. The students are divided in two competing 
groups. Each group would have its own board. Within each 
group, students are equally divided to take a particular role (i.e. 
manufacturer, distributor, wholesaler, and retailer) in the game.  

2. Main board. Instead of using real board game, a digital board, 
projected on the big screen is used to improve visibility for all 
the students.  

3. Demand card. Demand card will be randomly generated using 
the companion app and shown on the big screen. 

4. Game Master. The course lecturer would replace the role of 
the game master. 

5. Companion app. The app would help to keep track of the 
goods’ movement and show it on the digital screen. Virtual 
money is also used to replace the “game” money.  

 
Figure 10. ThinkLog session in a supply chain course in National University of 

Singapore 

We applied these adjustments (with the exception of the 
Companion app) and tested it on one supply chain course for 
master students in the National University of Singapore. The class 
was conducted on August 2017 and attended by 90 students from 
various backgrounds. Most of the students had background 
knowledge about SCM. During the game session, we observed that 

the students were able to discuss within their group and able to 
raise questions to the lecturer. An example of that interaction is 
shown in Figure 10.  

Based on our observation and discussion with some of the 
students after the game session, we conclude that the students 
enjoy the game and highly accept it as part of their course. It's also 
apparent that the game helps them to understand about the course 
content better by applying it in the simulated environment within 
the game.  

6. Summary and Future Work 

In this paper, we focus our study on developing and evaluating 
an expandable board game, named ThinkLog, as an interactive tool 
to facilitate learning in Supply Chain Management (SCM). There 
are four main components in ThinkLog, namely: main board, 
demand card, gameplay and game master. One unique feature in 
ThinkLog is that this game can be extended to generate different 
scenarios for various concepts in SCM without changing the basic 
game structure.  The gameplay can be adjusted to include various 
scenarios for different learning objectives. To date, we have 
extended the ThinkLog basic scenario to include two other SCM 
concepts, namely: humanitarian and urban logistics.  

Four interactive sessions as part of three-day SCM workshops 
were conducted to evaluate ThinkLog. We use different scenarios 
for each session. Based on our observation, survey and sentiment 
analysis of the interactive sessions, we learnt that ThinkLog is 
highly accepted by the players to deepen their understanding of 
SCM concepts. The result of the learning objective evaluation in 
sessions 2, 3 and 4 also confirms that the players were able to 
absorb the learning objectives of the game regardless of the 
scenario played in the sessions. We also tested our proposed game 
in a big class environment as part of a supply chain course at the 
National University of Singapore. The acceptance and learning 
objective evaluation of the players resonates throughout the game 
session. 

Nonetheless, we see four possible extensions that we would 
like to study in the near future. First, we would like to test our game 
in wider audiences and incorporate the game in different supply 
chain management courses. Further adjustment to the game setup 
may be needed to cater for different class environment. Second, 
we would like to embed more scenarios into the game such as 
healthcare logistics. We may also want to introduce supply chain 
credibility concept where each role or player would have its own 
rating or random rating to describe actual distribution processes. It 
would enrich the game as a platform for learning SCM concepts. 
Third, we would like to develop a more comprehensive evaluation 
method to measure the learning outcome of the game. It may 
include having a third party team to objectively evaluate the 
players’ learning points and compare it with the intended learning 
objectives of the game. Last but not least, we would like to conduct 
comprehensive data analysis for each game session to further 
understand the players’ behavior and their actions. For example, 
the data captured from companion app would help to indicate 
whether the time allocated for the game session is sufficient or if 
there is a correlation between the players’ background knowledge 
and the decisions made. 
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