




72 
 

Turn 0 : The game started on turn 0 which was determined because arrays start 

at 0 and it was easier to keep track of on the technical side. On the player side 

however this caused confusion because of the violation," match between system 

and the real world ." 

Recommendations: Add one to all displayed text that involve turns and subtract 

one to compensate for the technical change. 

Participant Comments: 

"Oh that is kinda weird it is turn 9 as the half way point isn't it turn 10 as the half 

way point? " 

 

4.7 Scalability 

 After iterating through the observational data, reoccurring problems, and 

other reoccurring comments it became apparent to the researcher that scalability 

was not taken into account. Scalability was a theme that emerged and in this 

setting was defined as the interface or functionality will be usable without creating 

situations of frustration as the buildable area in the game map expands and the 

complexity of the game increases. The conclusion that scalability was an issue 

came from participants believing that interfaces lacked features that allowed the 

user to quickly repeat a task and observations that certain interfaces of the game 

were left unused until the game reached a certain size by which the participant 

generally regretted that they had not noticed it sooner. The following issues 

flagged this as an over arching theme: 
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• Map visualization: How the map visualization was being used and initiated 

didn't make sense if this game were to be scaled bigger. The Player 

primarily needed to zoom into the visualization to use it, so in this sense 

the scale of the visualization was not taken into account. 

• Map visualization- forecasting: it was difficult to flip through the turns to 

see trends when using the map visualization. There was also no quick 

way to return to current turn. 

• Lack of power user tools to speed up iteration: As the game scaled and 

the game area expanded the user needed to build more and upgrade 

more, but there was nothing implemented to make this faster. The user 

must click each build and upgrade individually. 

This idea of scalability is an expanded version the heuristic principle "flexibility 

and ease of use" by adding flexibility of system expansion. Visualizations should 

expand or focus in accordance with the user's needs. Future developers should 

take scalability into consider when creating a system that uses information 

visualization. 
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4.8 Conclusion 

 This chapter presents the process from raw data to themes. Processes 

such as thematic analysis and coding are discussed. The results of each 

participant are documented in an organized manner and any interesting game 

data was reported. An over arching issue was found and usability problems 

found after coding were then categorized by severity with solutions 

recommended. The next chapter is about discussions, future work, and 

conclusion. 
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CHAPTER 5. DISCUSSION  

The main goal of this study is to develop one possible solution for 

MAEGUS that incorporates visualizations and tools to assist the user in 

interpreting the raw data while still being a fun and interesting experience. 

Secondary goals are to see how students use these visualizations in their 

decision making process and also detect what are the usability issues associated 

with the current implementation. This chapter covers discussion of the 

implemented game, limiting factors, usability test, future work, and conclusion. 

 

5.1 Game Discussion 

 

Figure 5.1 Comparison 

 The figure above illustrates where the game was in the pilot study 

implemented by Colossus Entertainment on the left as compared to the current 

version of MAEGUS shown on the right (Nataraja & Whittinghill, 2013). From the 

pilot study the researcher found that the previous game play model was not 
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sustainable and ultimately not fun. Because of this a new game model had to be 

implemented which incorporates new variables determined in Nataraja's study. 

The game then went back to the drawing board and required more research. The 

researcher in this study helped solidify a backbone for MAEGUS that would 

make use of data visualizations. Once the backbone was in place the 

visualizations were designed and developed. Specific designs are discussed in 

chapter three.   

 

5.2 Limiting Factors 

 Several limitations impacted the development of an ideal design 

and execution . There were two major factors that limited the design of the study. 

One was the implementation of designing an intuitive game play that was not 

only fun, but also was focused on the purpose of promoting sustainable energy 

technologies as well as teaching about the specific variables that go into the 

generation of wind and solar energies. Once the game design was implemented 

the data must be modeled and distributed across the game appropriately based 

off game play. Only after these features have been implemented can the design 

of the visualizations and interface be determined, because determining the 

correct visualization is completely based on what information is needed to be 

conveyed to the player. This impacted the allowed time for the study and 

ultimately the ideal design.  

Another major limiting factor was the unity system itself. The researcher 

faced many types of technical limitations based off the hextech asset in Unity. 
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Ideal designs on paper could not be implemented due to technical limitations 

created in the unity interface in relation to time. The time allowed for the study 

could not accommodate certain features within the ideal design so new solutions 

had to be implemented to compensate for the loss especially for key gameplay 

features that could affect the player's decision making.  

Another smaller limitation was the lack of personnel on the development. 

MAEGUS was primarily developed by two researchers. Because  there was very 

little assistance, the researchers had to design the game, design  the assets of 

the game, and develop the game within a limited amount of time with limited 

resources. 

 

5.3 Usability Test  

 The usability test found several issues that still needs to be addressed as 

well as some interesting qualitative data on player strategies and suggestions.   

The think aloud protocol and heuristic evaluation helped catch several bugs with 

the current implementation of the game, but more it is apparent that more 

iterations of usability testing and play testing  are needed for a more polished 

game. The usability test also presented other questions of usability and user 

experience. one example is the balance of  the game variables. From the results 

in player scores it already starts to show a trend that players who build more 

solar panels were getting higher scores, because there were only five 

participants we can't be sure if that is coincidence or a real problem with balance 

in the game. The potency of upgrades is another study in itself.  Overall the 
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usability study approach was a quick inexpensive way to find a lot of problems 

and overarching issues such as the scalability issue found in this study. 

 

5.4 Future Work 

Future researchers interested in MAEGUS have several avenues for 

future development. This thesis shows the design process of data visualizations 

within a serious game for a specific type of data model and specific game play 

model, but this can be expanded, so some possibilities for future work include 

looking into expanding the game as a whole, looking into the evolution of player 

strategy, and introducing other types of energy generating technologies into the 

game. Many other studies can emerge from using MAEGUS as a learning tool as 

one of the big opportunities missed in this thesis is studying if visualizations 

affect the player scores which could be done with two versions of the game. Any 

future researcher will also need to work on refining the interface to find and 

implement a better solution to deal with overall scalability issue.  

 

5.5 Conclusion 

 This study presented one possible solution to use data visualizations to 

interpret raw data within a multivariate game based simulation to assist in the 

decision making process using pre existing data visualization techniques while 

still being fun and intuitive. This thesis presents the process of development from 

the ground up starting with finding the core variables in literature for sustainable 

technologies, developing data models, and finally presenting the appropriate 



79 

visualizations to assist in game play. A think aloud usability test is conducted 

once development ended to find remaining usability issues and to observer how 

players user these visualizations to assist in their decision making for this serious 

game. The test was analyzed for any themes as well as any other interesting 

observed data. Through the analysis the idea of scalability became apparent as 

the source for several issues in the design and recommended to future 

developers creating similar systems to take this into consideration. Although this 

serious game still has a few things to flesh out, players enjoyed the game and 

the complexity was enough that players began to develop their own strategies 

using information from the data visualizations.  
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Appendix A. Consent Form 
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Appendix B. Usability Test  
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• At the beginning of the study the investigator will state that these questions are 
meant to scrutinize the design of the interface not the user. 

• Semi structured questions. 
(1-7) represents a likert scale 
1. Background questions. 

a. How would you judge your experience with pc gaming? or turn-based 
gaming? Not Experienced (1-7) Experienced 

i. Can you tell me a bit about your experience with gaming? 
ii. How comfortable are you with using a keyboard/mouse 

interface?  
Not Comfortable (1-7) Comfortable 

b. How comfortable do you feel about reading heat maps, graphs, charts? 
       Not Comfortable (1-7) Comfortable 

c. Do you have any prior knowledge about solar panels or wind turbines 
and how they work? 

  
2. Can you find the interface that represents data about (wind energy vs solar 

averages, wind energy concentration, solar energy concentration) energy? 
Can you find the Hex Comparison? Can you find the Minimap? Can you find 
the Hover Display(aka hex info)? 

a.  If they find the interface. 
i. Please take a change to play around with the visualization. Can 

you tell me a little bit about your understanding of this map or 
what you think it does? 

ii. are there any part that are confusing about the interface? 
b. If they do not find the graph(point out the graph and explain it) 

i. Why do you think you missed finding the interface? 
ii. What do you think this interface is for? 

3. Once the game testing begins 
a. Tell me a bit about your decision making process for choosing the 

location for creating the windmill over the solar array(visa versa).  
b. Tell me why you decided to create a solar array over a wind mill(visa 

versa)? 
c. Walk me through your decision making process for this turn? 

4. Post interview 
a. How much did  the information visualizations(graphs/charts) help with 

your decision making in the game? Helped Very Little (1-7) Helped a 
Lot 

b. Did you enjoy the game ? Not Very Enjoyable (1-7) Very Enjoyable 
c. What are your opinions about the game as a whole? 
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d. What are some areas in the game that need improvement? 
e. Would improving these areas make you more interested in the game? 
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Appendix C. Code Book 
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Interface Codes 

Map 
Visualization 

The heat map visualization at the top left of the game. 
Below represents the different features of the map visualization that were 
also used throughout coding.  
Wind vs 
Solar 
Visualization 

Two different visualizations fall under 
this visualization; wind vs solar 
(averages) and wind vs solar. The 
averages map shows the average of 
wind vs solar over the remaining turns 
where as the wind vs solar shows it for 
the turn being visualized. 

Wind 
Visualization 

Three different visualizations fall under 
this visualization. Wind averages, wind, 
and wind speed. wind averages and 
wind will represent energy 
concentration. The wind visualizations 
change per turn. 

Solar 
Visualization 

Two different visualizations fall under 
this visualization. solar energy and 
solar concentration. These will stay 
consistent and will not change over the 
turns. 

Turns This feature lets the player sort through 
the visualizations per turn to give a 
forecast of what kinds of 
concentrations of energy are coming in 
the future turns. 

More Info Provides a paragraph information of 
what the visualization represents and 
provides a legend that shows the key 
information represented on the map. 

Information 
Tab 

This tab is represented with the icon "i". 
This tab provides information on how to 
control the visualizations such as 
zooming and panning, and also provide 
a legend for all the icons represented in 
the map visualization.  

Side Menu This is a collapsing menu on the right 
side of the map visualization that stores 
the buttons for swapping through each 
visualization. 
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Map 
Visualization 
Icons 

Icons that represent the city, wind turbines, solar arrays, wind energy, 
solar energy, and  

Hover Display This interface appears when hovering over a hex. 
The hover display provides the following when hovering over hexes 

1. terrain type/solar panel/wind turbine 
2. image of terrain type/solar panel/wind turbine 
3. adjustable variables that affect wind/solar energy generation 
4. whether the terrain is buildable or not 
5. the x and y coordinates of the hex 
6. the amount of energy generated or available on the hex 
7. (if on terrain) a wind vs solar comparison bar graph is shown 

Tips This interface is located at the top right of the game with information for 
the player to learn about sustainable energy technologies, give hints for 
successful performance in the game, and provide sight into specific 
features of the game. 

Hex 
Comparison 

This interface stores up to three hex's information.  
The provided information includes location of the hex, wind and solar 
energy concentration in both a number format and a bar visualization. 

Energy Bar A progress bar visualization for representing energy goals. 
This is a layered visualization with 1 bar representing total energy 
generated and another bar to represent how much energy is generated 
from the following turn. 
The colors of the bars change as the city levels up and the energy goals 
are met 
 

City Interface The interface at the middle bottom of the game. 
This interface allows the user to read more info on game objects 
including the city, Wind Turbines, and Solar Arrays. 
In this interface the player may choose to read more information about 
the selection, build more Wind Turbines and Solar Arrays, or Upgrade 
existing Wind Turbines and Solar Arrays. 
An image of the  city displays on the left side of the panel that changes 
as the city levels up. 

Info Panel This provides information about the city, 
wind turbines, or solar depending on the 
selection.  

Build Panel In this panel the player may select either to 
build a wind turbine or solar panel. The cost 
is associated with each technology. Once a 
user clicks on either technology they may 
place the object on a buildable terrain in the 
game map. The player may also choose to 
cancel by clicking the cancel button which 
appears after a technology is selected inside 

Table C 1 continued 
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the panel. 
Upgrade Panel In this panel the player may select to 

upgrade from 2 options based on either 
technology. This panel will appear when a 
player selects a  sustainable energy 
technology. Each upgrade has a price 
associated with it as well as a set limit of 
upgrades.  

Mini-Map This interface shows a top down view of the game map. This allows the 
player to position and zoom in the game map from separate view to help 
reduce clutter of produced sustainable energy technologies. 

Game Map The  three dimensional game map with varying terrains providing space 
to build sustainable energy technologies or showing that an area is 
unplaceable. While hovering over hexes that are placeable the hex will 
light up as white where as hexes that are unplaceable are lit up as red.  

Wind Turbine The wind turbine three dimensional object that is generated when 
created on top the  game map. 
Wind turbines take up seven hexes in all on the terrain. One hex for the 
turbine itself and 6 hexes around the turbine to represent unplaceable 
space.  
The turbines provide functionality of rotating that will rotate faster at 
higher speeds and slower at lower speeds. Upgrading will also be 
visually represented through longer blade lengths or larger generators.  

Solar Array The solar array  three dimensional  object that is generated when created 
on top the game map. 
Unlike the wind turbines the solar arrays will not require more than one 
hex. Upgrades will change the color of the solar array or the size 
representing different materials and larger amounts of panels.  

Sustainable 
Energy 
Technology 

This term is used to represent factors that affect both wind turbines and 
solar arrays. 

 

  

Table C 1 continued 
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Player Codes 
Comprehension understands functionality or information represented 
Low 
Uncertainty 

unsure of functionality or information represented, but quickly retracts 
that comment about being unsure 

Moderate 
Uncertainty 

Unsure of functionality or information represented while 
understanding parts of the functionality or information represented 

High 
Uncertainty 

Completely unsure or incorrect about the functionality or information 
represented or completely unnoticed  

Approval likes current functionality/ information represented(easy to use, very 
important) 
believes functionality/ information represented is very useful 

Dissatisfaction lacking functionality 
dislike current functionality 

Player 
Expectation 

player assumes certain functionality/features based off of prior  
knowledge 

Player 
Suggestion 

Solutions to problems proposed by the player 

 

Level of Severity 
Level  Definition 
Critical Critical usability issues are problems within the application that 

were highlighted by expressions of confusion from participants. 
These usability issues significantly hinder the user experience. 
These issues should be addressed first in order to reduce user 
frustration with MAEGUS and to enhance ease of use, learnability, 
and overall game enjoyment. 

Moderate Moderate usability issues are problems that require attention, but 
are not of vital importance. These issues might require additional 
functions to be added, but do not directly impact the immediate 
usability of the game.  

Minor Minor usability issues are small problems that arose from usability 
testing. These are notable observations made during the tests. 
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Overall  Theme 
Scalability was not 
consistent.  

Scalability in this setting was defined as the interface or 
functionality will be usable without creating situations of 
frustration as the buildable area in the game map expands and 
the complexity of the game increases. 
  
The conclusion that scalability was an issue came from 
participants believing that interfaces lacked features that allowed 
the user to quickly repeat a task and observations that certain 
interfaces of the game were left unused until the game reached a 
certain size by which the participant generally regretted that they 
had not noticed it sooner.   
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Appendix D. Participant Report 

  



97 
 

 

Participant 1 Report 

Comprehension • map visualization: understands where is it 
placeable vs unplaceable 
• map visualization: understands how to control the 
visualization after clicking "i" tab 
• map visualization: colors made sense after seeing 
the more info tab 
• map visualization: understood how the turns 
function worked and was for what 
• hex comparison: understood how it worked and 
what it was for 
• game map: understood build limitations created 
by the city level, terrain, and wind turbines. 
• map visualization: understood how to use the 
maps after seeing the more info panel 

Low Uncertainty • city interface: unsure of how to cancel building 

Moderate Uncertainty • map visualization: unsure what wind vs solar 
average is (does not look at full title) 
• map visualization: unsure of the i icon , but 
understood it was for some form of more information 
• map visualization: icons are not easily identifiable 
without legend 
• energy bar: unsure what the colors represented in 
the bar or why it is filling up, quickly notices energy 
numbers attached on top 

High Uncertainty • map visualization: unnoticed buttons and controls 
underneath visualization. 
• map visualization: unsure of what controls/ 
functionality are active after clicking on the map 
visualization. 
• game map: unsure how to expand building area 
• city interface (upgrade): unsure of return on 
upgrade / which upgrade was better 
 

Approval • map visualization: was the most useful 
visualization 
• map visualization: was easy to understand and 
use after seeing the more info. 
• energy bar: likes positive feedback on energy bar 
constantly going up and never down. 
• overall: controls for mouse/keyboard were good 
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• map visualization: very helpful in decision making 
• hover display: very helpful in decision making 

Dissatisfaction • overall: colors are inconsistent from map 
visualization compared to hex comparison/ hover display 
• hex comparison: missing functionality for 
identifying what hexes were clicked on via the game 
map. 
• map visualization(turns): had issues with clicking 
the button too much to move through turns/ had no way 
to return to current turn easily 
• map visualization: missing functionality for 
interacting with the game map with the map visualization 
and vice versa 
• tips: unhappy that about not being able to hide 
tips 
• wind turbine: missing functionality - notification on 
decreased wind energy is not clear enough just by 
slowing down.  
• city interface: lacking functionality mass build and 
mass upgrade 
• map visualization: maps besides wind vs solar 
averages were not so useful 
• overall: user feedback needs work 
• sustainable energy technologies: upgrades don't 
feel very potent 
• overall: text too tiny on popups 

Player Expectation • map visualization: expected visualization to be on 
the bottom right. 
• overall: expects panning to be done with arrow 
keys or wasd keys 
• tips: tips added to player expectations on 
functionality/ decision making 

Player Suggestions • hex comparison: use colors to highlight the 
ground for where you clicked. 
• minimap: Use the minimap if the map was bigger 
• minimap: combine minimap and map visualization 

Other Observations • Does not like interacting with visualizations very 
much, zooming in and out, only use it for data 
• forecasting data impacts decision making 
• takes advantage of energy that turn 

 
  

Table D 1 continued 
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Participant 2 Report 

 
Comprehension • map visualization: understands where is it 

placeable vs unplaceable 
• map visualization: colors/saturation made sense 
• map visualization: purpose made sense 
• map visualization: understood how the turns 
function worked and was for what 
• map visualization: understood i is for information 
• map visualization: understood what icons 
represented based off the legend(looked at legend) 
• hover display: understood what it meant and what 
it was used for 
• hex comparison: understood how it worked and 
what it was for 
• game map: understood build limitations created 
by the city level, terrain, and wind turbines. 
• map visualization: understood how to use the 
maps after seeing the more info panel 
• understands where tips are and how they are 
used 

Low Uncertainty • hover display: unsure of what wind and solar are 
out of 
 

Moderate Uncertainty • map visualization: unsure what wind vs solar 
average is (does not look at full title) 
• map visualization: icons are not easily identifiable 
without legend 
• game map: unsure how to expand  

High Uncertainty • map visualization: unnoticed buttons and controls 
underneath visualization. 
• game map: unsure how to expand building area 
• city interface (upgrade): unsure of return on 
upgrade / which upgrade was better 
 

Approval • map visualization: was the most useful 
visualization 
• map visualization: was easy to understand and 
use after seeing the more info. 
• overall: controls for mouse/keyboard were good 
• map visualization: very helpful in decision 
making(began to use it more after city leveled up) 
• hover display: very helpful in decision making 
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Player Expectation • map visualization: expected visualization to be on 
the bottom right. 
• overall: expects panning to be done with arrow 
keys or wasd keys 
• tips: tips added to player expectations on 
functionality/ decision making 
• city interface: choosing to upgrade was a decision 
based off coincidentally earning a lot of energy based off 
a previous turn 
 

Player Suggestions • should have a better reward system such as 
giving titles for ranges  

Other Observations • Does not like interacting with visualizations very 
much, zooming in and out, only use it for data 
• forecasting data impacts decision making 

 

  

Table D 2 continued 
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Participant 3 Report 

Comprehension • game map: understand where you can and 
cannot build 
• map visualization: understands the turns 
function's use 
• map visualization: understood visualization after 
finding more info panel 
• map visualization: was very useful, making 
decision making easier 
• hover display: easy to understand 
• hex comparison: understands its functionality and 
that it shows the location of where the corresponding 
information is  
• minimap: understands the use , still think it is 
useful 
• game play: understands how funds affects the 
player making complex decisions based on   
• game map: notices that wind turbines take up 
more space than solar arrays 
• energy bar: understands that colors change as 
city levels up(after understanding  use) 

 
 

Low Uncertainty • city interface: wasn't sure why he couldn't keep 
building, realizes out of funds 

Moderate Uncertainty • map visualization: slow reaction to finding location 
of buttons underneath visualization 
• map visualization: unsure what wind vs solar 
average is (does not look at full title or read more info) 
• game map: un sure if expanding city will overflow 
into hexes next to it destroying the player's solar panels 
• city interface: thought that the upgrade button 
directly upgraded the building.( Incorrect control type) 
• energy bar: unsure of overflow on energy bar 
 

High Uncertainty • map visualization: unnoticed buttons and controls 
underneath visualization. 
• map visualization: green is good and red is 
bad(missed title and missed looking at more info) 
• city visualization: unsure how much upgrades 
return 
• energy bar: unsure what the colors of the bar 
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means, solar and wind was assumed 

Approval • overall: likes the design 
• map visualization: believes map is better zoomed 
out(changes decision after playing the game) 
• map visualization: believes it is useful in decision 
making 
• minimap:  good for looks 
• map visualization helps more than hex 
comparisons 
• hover display more useful than hex comparisons 
• map visualization(wind vs solar averages) and 
hover display were the most useful 
• game was fun 

Dissatisfaction • Disliked clicking the map visualization to enable 
the controls for it 
• energy bar: city level/ goal not attached to energy 
bar 
• city interface: there is no way to continuously 
build, must also go back to click again. 
• Distribution of energy seems odd sometimes 

Player Expectation • generator upgrade is better than blade length 
upgrade(no values were given, based on assumption) 
• more expensive = better 
 

Player Suggestions • adding more player elements and more types of 
decision making that affects the map. 

Other Observations • Does not like interacting with visualizations very 
much, zooming in and out, only use it for data 
• forecasting data impacts decision making 
• uses energy bar to interpret missing information in 
usability 

 

  

Table D 3 continued 
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Participant  4 Report 

Comprehension • game map: understand where you can and 
cannot build 
• map visualization: understands the turns 
function's use 
• map visualization: understood visualization after 
finding more info panel 
• map visualization: was very useful, making 
decision making easier 
• map visualization: the I represents 
information(likes the position) 
• map visualization: turns feature became useful 
when the player started using the visualization. 
• map visualization: understands future retention 
and forecasts 
• hex comparison: understands how hex 
comparison is used (although clicking was not as 
apparent) 
• tips interface was easy to find and easy to read 

Low Uncertainty • map visualization: unsure if clicking arrows for 
turns skipped the turns 
• tips: order for tips may need a little work 

Moderate Uncertainty • map visualization: slow reaction to finding location 
of buttons underneath visualization 
• map visualization: green is wind and red is solar, 
but thought that red might have meant not as effective to 
place(missed title and missed looking at more info) 
• map visualization: unsure what wind vs solar 
average is (does not look at full title or read more info) 
• map visualization: unsure of controls for using 
visualization 
• map visualization: expected controls to switch 
from the game map to the visualization when clicking on 
the more info bar or side menu. 
• map visualization: unbuildable areas caused by 
terrain was not represented on map visualization, cause 
some confusion 
• hex comparison: not immediately apparent that 
click changes what was inside 
• game map: unsure if city expands as city levels 
up 
• energy bar: un sure of colors represented, thought 
that red meant how much energy was being used 
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• energy bar: unsure of overflow on energy bar 
• city interface: understands upgrades increase 
energy generation but unsure how much 
• confusion created by icon interpretation 
• game started on turn 0 , caused confusion  
 

High Uncertainty • map visualization: unnoticed buttons and controls 
underneath visualization. 
• city visualization: unsure how much upgrades 
return 
• energy bar: unsure what the colors of the bar 
means, solar and wind was assumed 
 

Approval • map visualization: believes map is better zoomed 
out(changes decision after game) 
• map visualization: believes it is useful in decision 
making 
• minimap:  good for looks 
• hover display: liked the inclusion of equations  
• map visualization helps more than hex 
comparisons 
• hover display: more useful than hex comparisons 
• energy bar: was a good visualization 
• map visualization(wind vs solar averages) and 
hover display were the most useful 
• turn button location at bottom right 
• game was fun 

Dissatisfaction • hex comparison: difficult to track clicked hexes 
• energy bar: city level/ goal not attached to energy 
bar 
• city interface: there is no way to continuously 
build, must also go back to click again. 
• minimap: was not very useful, combine with map 
visualization, would prefer it stayed in the bottom right. 
• Icons do not match close enough to their 
representation 
• map visualization: it was a little small 
• game map: objects can be deselected by clicking 
an open hex, missing functionality 
• map visualization: It was difficult to interpret 
changes when flipping through the forecast 
• map visualization: turn buttons were too slow, no 
easy way to get back to current turn. 
• no way to continuously build 
• no way to select upgrade multiple objects 

Table D 4 continued 
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Player Expectation • expects interface features to be able to toggle 
• some assumptions made from tips 
• upgrades to one type does not affect another type 
• believes in these types of games having mid to 
high level units are better than having many little units 
• right click should cancel building or selection 

Player Suggestions • have game map effect map visualization/ vice 
versa  

Other Observations • Does not like interacting with visualizations very 
much, zooming in and out, only use it for data 
• forecasting data impacts decision making 

 

  

Table D 4 continued 
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Participant 5 Report 

Comprehension • map visualization: understands the turns 
function's use 
• map visualization: understood visualization after 
finding more info panel 
• map visualization: was very useful, making 
decision making easier 
• map visualization: the I represents 
information(likes the position) 
• map visualization: colors were understood 
• map visualization: understands how wind and 
solar maps work clearly 
• map visualization: understands the turns for 
prediction 
• map visualization: i made sense as more info 
• hex comparison: understands how hex 
comparison is used 
• tips section was clear and stood out 
• hover display: was clear and very useful 
 

Low Uncertainty • wind turbine: was not completely certain that 
energy was generated that turn 

Moderate Uncertainty • map visualization: controls for zooming and 
panning were not apparent and confusing to find. 
• game map: unsure if he could only build/ start in 
the lit circle 
• map visualization icons: some icons were clear 
and understood while others were confusing(solar icon) 

High Uncertainty • map visualization: unnoticed buttons and controls 
underneath visualization. 
• city interface: unsure how much upgrades actually 
helped 

 
Approval • map visualization and hover display were useful 

• enjoyed the game 
Dissatisfaction • minimap: does not interact with the game map 

directly , may be more useful that way. 
• map visualization: clicking on the map 
visualization moves it on the game map, vice versa 
• hovering on map visualization switches controls 
from the game map instead of having to click the map 
visualization 
• does not like it zoomed out 
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• hex comparison was not very useful 
 

Player Expectation • expects to be able to toggle certain interfaces 
• prior knowledge from tips 

Player Suggestions • map visualization: suggests starts from a zoomed 
out state and animates to a zoomed in state. 
• change wind vs solar averages to wind vs solar 
remaining turns or all turns 
• add more technologies to the game 
• more funds to build more things 
 

Other Observations • Does not like interacting with visualizations very 
much, zooming in and out, only use it for data 
• forecasting data impacts decision making 

 
 

Table D 5 continued 


