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ÅHuman-Computer Interaction (HCI) is the study of how people 

use computers throughout their lives. 

ÅHCI research seeks to develop user interfaces that are useful, 

usable, and enjoyable. 

ÅIt focuses on activities ranging from design to development to 

evaluation of computer systems, with a goal of understanding 

how computers and technology affect people and society.
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Outline 

ÅMy masters project ïCode Park

ÅMy PhD project ïCommunityClick

ÅMath Boxes

ÅElectrick

ÅLumiWatch
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Purpose of showcasing Code Park

ÅHow you can improve a project through an iterative design process?

ÅHow to design a user study to evaluate your system?
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Introduction
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Problem

ÅIDEs have been around for decades and they are all 

inherently 2D

ÅWriting code

ÅLearning new language 

ÅUnderstanding a new codebase

ÅNot an issue for expert users
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BUT
How about the novice users?
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Learning new 
Codebase: Uses 

memory 

01
Has 
cognitive 
load 

02
It is boring
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Code Visualizers

ÅAssist developers in gaining insights into a codebase

ÅMake learning and understanding code easier 
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Design Process

User 

Study1
User 

Study2

User 

Study3

Code House Code Park: 3D Visualization 
Tool

Code Park V2: 3D IDE
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Code House
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ÅEach class is attached to wall as a wallpaper

ÅEach wallpaper is syntax aware

ÅUser explicitly define location of each wallpaper

ÅUser can freely walk in the house environment
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The House is fixed model

Each room has different color and furniture 

It helps user remember where they are and 

location of each wallpaper
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Why we started with house?

Can the users remember where they placed class X 

in this code-filled house, similar to the way they 

remember where they left their toothbrush in real 

life?
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Navigation

ÅMini Map

ÅFollow Path

ÅFollow Path, automated

ÅTeleport
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Mini Map
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Follow Path
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Teleport
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Code House Evaluation

20



Can users remember where they put their specific code in 

the house and which navigation methods is better to help 

them remembering?
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User Study

Å5 participants (all male ranging in age from 22 to 28)

Attach 8 different 

classes on wall
30 mins break

Reach classes with 

different 

navigation 

method

2 hours break

Asked if they 

remember 

location of each 

classes

Post questionnaire
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Result

Å3/5 remembered the location of all 8 classes

ÅOther 2 forgot location of classes they reached with Teleport

ÅThey scored each navigation method between 1 - 10
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Post questionnaire result
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Discussion

ÅPositive answer to our main question

ÅAppealing and fun (Based on participantsô opinions)

ÅNot easy to use

ÅNot expandable

ÅLeads to next version é
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Code Park: 3D Visualization Tool
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Rooms create automatically

Each room represents a class

Files in a same directory resulted in adjacent rooms

Size & color of each room represent size of the class

This Version supports C#
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Code Park supports different views
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God View

Users can see all the classes

Users can choose each class for more details

Transfer user to Player View by selecting each room
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Player View

Users can see codes in detail

Users can walk freely between classes like FPS games

Transfer user to Code View by clicking on code canvas 
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Code View

Mini Map to show where user is in 

code view

Background and syntax color 

resample Microsoft Visual Studio
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All transition between God View, Player View and Code 

View is animated to maintain the usersô sense of spatial 

awareness
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Use syntax parsing to get list of methods

Show these methods both on top of classes 

in God View

And on wall in the room in Player View
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With syntax parsing we also add Go To Definition

Quickly transfer to the location inside a file where 

a user-defined type or a variable is defined for 

the first time

This transfer is also animated
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Code Park Evaluation
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Code Park Goals

ÅEase of use

ÅHelp with code understanding

ÅBeing fun and engaging
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Comparing Visual Studio with Code Park
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User Study

Å28 participants (22 males and 6 female ranging in age from 18 to 31 with a mean age of 22.8)

Pre Questionnaire C# Skills Test Work with VS/CP

Post Task 

Questionnaire

Post Study 

Questionnaire
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User Study

ÅTo avoid learning effect we used two different codebases

ÅTherefore we had four groups:
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Tasks

ÅT1: Find a valid username to login into the program.

ÅT2: Find an abstract class in the code base.

ÅT3: Determine the relationship between classes A and B.

ÅT4: Find a designed bug that causes a program crash.

ÅT5: Pinpoint a reasonable location in the code for adding     

the necessary logic to support feature X.
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Metric

ÅQuantitative:

ÅEach task was timed

ÅQualitative:

ÅPost Task Questionnaire (Likert scale 1 - 7)

ÅPost Study Questionnaire (Choose between VS/CH)
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Result (Quantitative)

ÅBeginners took more time 

to finish their tasks

Mean time to task completion by experience level
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Result (Quantitative)

ÅTask took more time to 

complete with Code Park

ÅCode Park has animation

Å3D interaction is slower

ÅFirst time using Code Park
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Result (Qualitative)

Mean responses to the post task questionnaire for Code Park and Visual Studio
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Result (Qualitative)

All participants unanimously agreed that Code Park is fun to use
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ÅParticipant 1: òI enjoyed a lot as it was the first time I was 

viewing the code in 3D environment .ó

ÅParticipant 6: òIt is much easier to understand the overall code 

structure .ó

ÅParticipant 17: òIt is very friendly and easy.ó

ÅParticipant 19: òWe could easily access classes and methods .ó

ÅParticipant 26: òThe use of spatial representation was well used .ó
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Discussion

ÅWe achieved our goals

ÅEase of use

ÅHelp with code understanding

ÅBeing fun and engaging

ÅUsers ask for two important features

ÅEditing code

ÅCompiling code

ÅLeads to next version é
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Code Park: 3D IDE
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Add support for Java

Users can create new project

Users can add classes, replace and delete them

Users can continue working on their project later
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On Code View users can edit code

Blue border indicates editing mode

Editing code supports all the basic 

functionality (select, copy, cut, 

paste)
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