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Redesigning Home Alone 
 
After the first study, we received valuable feedback in a few key areas for how to improve our 
game’s design: 
 

1. The Entertainment and Survival bars were too small 
2. The clock was too small 
3. Pausing the character’s movement while completing an action was confusing since we 

did not have an animation in place 
4. Players were spending too much time trying to figure out what triggered the movement 

speed changes and not enough on trying to survive 
5. The time to complete a level was too short 

 
We addressed each of these bugs, plus a bug in which players could still interact with objects 
while frozen. This enabled them to rapidly fill the health bars, thus making staying alive a trivial 
task. The only bug we haven’t yet fixed was the animation, since Sonya (main programmer) 
couldn’t figure out how to do it on time. We also changed the UI so that object labels appear 
when the player approaches an object instead of doing the opposite. We added a start menu 
screen, and the ability to exit the game by clicking the button instead of having to force the 
application to close.  
 
Lastly, we a few implemented balance changes. We adjusted the amount of +/- survival and 
entertainment awarded for each interactable item. The player speed was tied to clicking on 
different objects (eating food awards a lot of survival but makes the player slow) and the amount 
left on the health bars. When the player reaches <= 30 survival/entertainment, the cat crawls 
across the screen; however full bars makes the cat zip around. 

 

Study Motivation and Methodology 
 
For study one, we focused on gathering qualitative data through open ended interviews. Our 
goal there was to diagnose problems within our game, as well as to test an experimental 



mechanic - the player character’s movement speed. Thus with study two our goal became 
gathering quantitative data that would tie into the same areas of interest from study one.  
 
We wanted to figure out where players are focusing on the game map, so we used eye-tracking 
through iMotion to map out their eye movements as the participant played the level. We also 
used galvanic skin response equipment for the purpose of detecting at what points in the play 
session their GSR levels dipped and spiked; we thought these results combined with the 
eye-tracking data would help us see what was going on in game at times of “high stress.” 
 
Our study took place in the User Experience Lab, on one of the lab’s computers. Participants 
were asked to play one round of the game: from hitting start until reaching an end state (either 
game over or successful completion). We were able to recruit five participants for the study. 

 

Results 
 
We analyzed each participant’s individual playthrough by playing back the gameplay footage 
and looking at the eye-tracking maps as they compared to the GSR data. We also ran their 
GSR stats through R and collected linear regression data for each participant. We note, 
however, that one participant’s GSR recording was corrupted from sitting too close to the PC on 
which he played the game. 
 

Participant 1: 
 



 
Screenshot from Participant 1’s gameplay eyetracking video shows significant GSR deviation 
 
According to the GSR data, there is a significant change from timestamp 01:11:02 to 01:12:28. 
This signifies a change in the player’s emotional state. Watching the footage, we see that the 
player died within 3 seconds of this event. This led us to assume that this change came from the 
player realizing they were about to fail. But after taking a closer look at the eye tracking map on 
screen, we see that the player was focused on the cat and not on the life bar; they may not have 
realized that they were about to die. Instead, they appear to be focusing on the cat’s change in 
movement speed, which occurred at this time. 
 



Participant 2: 

 
Screenshot of participant 2’s gameplay shows rapid eye motion upon game over 
 
Unfortunately, participant 2’s GSR data was very steady. There was an increase in the overall 
GSR values over time from beginning to end, but no significant dips or spikes. This, we theorize, 
represents the player’s emotions gradually heightening from beginning to end. We notice that 
there is a more pronounced increase toward the end of the video at timestamp 02:06:77, 
however. This came at the same time that the player reached “game over.” This signifies stress 
or surprise related to failing the game. The eye tracking data indicates the player’s path taking in 
the information: first they see game over, then their eyes dart to the empty entertainment bar, 
and then to the clock. They take in that they lost, then find out why, and see that they still had 4 
“hours” left until the game would end.  
 



Participant 3: 

  
Screenshot of participant 3’s playthrough shows unreliable GSR data 
 
The GSR recording software reported unreliable results in this participant’s data. This is 
indicated by the fact that there are too many waves and a lot of sudden changes due to noise. 
There are many factors that can lead to noisy data, some of which being: the GSR didn’t 
connect wll; the participant didn’t tie the shimmer well; or the participant moved too much.  
 
However, from timestamp 01:40:82 to 02:05:43, there is a period of significant changes on the 
graph that looks promising to analyze. We suspect this is due to the player realizing the cat is 
dying and attempting to save it at this point. Looking at the eye tracking gaze path we see that 
the player frequently checked back and forth between the cat’s position and the health bars.  

 
 



Participant 4: 

  
Screenshot shows a rapid eye movement between the cat and the survival bar 

 
In this time frame, from 00:43:58-01:14:37, the player’s initial thought is he can survive by doing 
one activity. That’s why they chose to play with the toy multiple times. After repeating this 
behavior the GSR wave decreased. After the player moved to another place, the wave 
increased, but repeating an action again caused the wave goes down. As a result, we can 
assume the repeating behavior is what decreased the GSR value. The next peak is while the 
player figures out performing only one behavior cannot make the cat survive to the end because 
the survival bar was decreasing quickly. Searching for an activity to increase the survival bar is 
the reason the GSR suddenly increased.  

 



Participant 5: 

 
Screenshot shows player five’s gaze path through through the scene as a bar nears empty 
 
The graph gradually increases without any large drop off points. From this we can theorize that 
the player seems quite comfortable with the game. Whenever the life bars near empty, the 
player’s GSR data spikes. From the GSR graph it is clear that the player was more relaxed at 
the start of the game, and as it continued they became much more agitated. Their gaze path 
darts around between each of the different corners of the room and the health bars, which 
indicates that the player is looking around to see where they can go and what options are 
available to them. 
 
 

 

Linear Regression Analysis 
 
We use R to calculate the linear regression and did a comparison between each player. We 
choose the GSR resistance as independent variable, and timestamp as dependant. The GSR 
resistance measures the electrical properties of the skin, as the number goes lower, there is 
more electricity passing through the skin, which represents player gets more involved into the 
game.  
 
Participant 1 



 
 

 
Both graphs displayed on R and Excel show the same result which is that the model can 
be a linear regression that the equation on chart is: 



y = -0.0088x + 21639 
So the equation shows the negative slope which means that when the timestamp 
increases, the GSR resistance decreases. 
 

 
Participant 2 

 

 
Both graphs displayed on R and Excel show the same result which is that the model can 
be a linear regression that the equation on chart is: 
y =-3128.6x + 2E+06 
So the equation shows the negative slope which means that when the timestamp 
increases, the GSR resistance decreases. 
 
Participant 3 



 
Participant 4 

 
Participant 5 



 

 
Both graphs displayed on R and Excel show the same result which is that the model can 
be a linear regression that the equation on chart is:  
y = -850.66x + 830868 
So the equation shows the negative slope which means that when the timestamp 
increases, the GSR resistance decreases. 
 
According to above graphics, for participant 1,2,5, we got very good graphs for the linear 
regression, as the time increases, the GSR decrease which represents the player is fully 
involved into the game. By proving that, we use both excel and R to run the data. For participant 
1, the equation is y = -0.0088x + 21639. That is, when timestamp cal increases, the GSR 



Resistance CAL decreases. For participant 2, the equation is y =-3128.6x + 2E+06. For 
participant 5, the equation is y = -850.66x + 830868. Participant 3’s data contains noise, it also 
showed in the video data. ‘Participant 4’s data, surprisingly, contains more noise than 3, which 
didn’t be discovered simply by analyzing video data. So both participant 3 and 4’s data are not 
significant for this experience. It is very normal to get insignificant data while conducting player 
experience test, that’s how we want to get as many participants involved into the experience to 
get more accurate data.  
 
 

 
 
Conclusion and Reflection 
 
The players’ GSR and eye tracking data had some differences, but shared a few notable 
similarities. As they continue through the game, there was usually an upward trend in the GSR 
which indicated that their emotions and stress became heightened as they neared the end of 
the level - whether that was with a game over or a level complete. Eye tracking gaze paths 
showed the players were easily able to identify the health bars on screen and checked them 
frequently. Also, as we predicted, all the major spikes and dips in the data occurred when the 
player was nearing death. Although, we found it interesting that one player chose to stand by a 
single item multiple times to increase one stat before moving to another; the tie to their GSR 
dips and spikes indicates that building a routine and strategy is helpful in decreasing stress 
levels while playing games such as this. 
 
From this, we would like to go through our gameplay footage multiple times to aid us in fine 
tuning our game mechanics. The gaze paths will help us see exactly where in the game the 
players are looking, which will help us to move objects around in the scene. We will continue 
with bug fixes and optimization for the game and use the GSR data to amplify the qualities of 
our game that the players find most exciting: near death experiences and creating strategies to 
combat them. With tweaking the +/- health values, continuing to adjust player speed and move 
objects in the scene, we hope we can improve the game experience. 
 


