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1 OVERVIEW

Many times and in many areas of study, we are irdgrested in representing the strength of pawdicobjects in a
system. We want to know how strong one object isafoertain attribute. However, in those same apéasudy and
more, we are also highly interested in represerttiegdiversity of strengths among all the objentsur system. For
example, in a fantasy football game, although weuldidike all our players (objects) to be strongtireir health
(attribute), we want each player to have differgkills (diverse) that will enhance the chances mfning the fantasy
football game (system)[1].

One other example and the one we will be focusimdoo this particular experiment, is that of thdlege admissions
process. Most, if not all, admissions offices inleges and university require some form of minimasademic
standards from all the applicants that they adiiiiis means that each applicant has to be able tefresented as
above the minimum standards for admittance. Howeagmissions offices are a lot more interesteddimitiing the
pool of applicants that are highly diverse in thege of economic status, race/ethnicity, high scloation, academic
interests, and perhaps extra curricular activitiédse problem is that it is difficult to see thiggger picture without
some tool that could help to put all the informatabout all the incoming students together

Diversity visualization techniques are graphic soaked to help visualize the level of diversityaoet of objects
among different attributes. In other words, takim@g set of data, the visualization technique sthdne able to produce
a complete visual description of the distributeérsgths of all the objects in a system.

The goal of Dr. Metoyer’s diversity research teanto help admissions officers identify and selediverse group of
applicants from the entire applicant pool. The aesle team has proposed a modified technique cétledbarallel
coordinates diversity visualization technique (tefath called pc technique). It is believed thais ttechnique
emphasizes diversity in a high dimensional dataske previously proposed techniques [2, 3, 4].

2. RESEARCH PROJECT
The goal of the research project was to designcaedte a web-based application that will be usecbimducting an
experimental study to analyze the pc diversity afigation techniques. As an overview, the prograrintiended to:

1 Take in data (questions, files, images, and arsjvedfectively, and efficiently

2  Display the data taken in dynamically to the gttaker

3 Allow the study taker to make choices by clickibgttons, navigating through the application, and

submitting information.

4  Store all required results and data into theldesa
The timeline for this project was ten weeks, anel ékpectation was that some test runs will be efarb the end of
the time here.

3. DESIGN OF THE STUDY
The study was designed in tandem with the desighefveb program. The study will involve a studgetasitting in



front of a monitor and will go through the wholeogram with the supervision of a certified test give

The study will consist of fifty six questions tatdtl will involve comparing two different visualiian techniques, so
each will have twenty eight of the same questiottisbated to it. For each technique, six questiovit involve
comparing two images, three with 100 attributes] #me other three with 1000 attributes, asking Wwhimage
represents a more diverse set of objects. Thishelph convey how efficient each method can reptediffierent levels
of diversity. Next, there will be a section witheoimage asking how diverse each of these imag&hesparticipant
will also be asked about specific attributes arairtiegree of diversity. All these will ensure thia participant is able
to make good judgments on diversity using the wahhiques.

There is a set time limit of 60 seconds on eachstipe The time limit for each question is displdy@n the page
however the actual countdown will not show. Thigdseliminate any form of pressure from the tedl give the
participant a fair ground for answering these goast

To avoid participant and experimenter bias, thesestions will be reordered in different ways. Eadttering is called
a session template and each user is assignediansges the session templates. For example, tdercat which the
participant is given one technique before anothée interchanged. In addition, the order at vihihe participant is
shown the 100 attribute question before the 10@@ate image question will be interchanged. Thénpof this
reordering is to remove any instant where it maybssible for the participant to have some forrmbiag on a certain
question. This is also to remove anything that skikw the overall results of the study.

4. DESIGN OF THE WEB PROGRAM

Before the program was built, we came up with agiefor the entire structure. There are three aoéa®ncentration
for the web program. There are the forms that stppackend usage, those that support frontend snartd the
database structure.

41  Backend Forms

The backend forms are those forms that make it feathe experimenters and study givers to mantput@ta. These
involve inputting question descriptions, possilbiewaers, image files and time limits assigned tdhepestions. There
is another form section for managing sessions, lwlaie a predefined ordering of questions for thaystin the
database. There is also the managing user sectierevine administrator could assign user studyssdethat each
user is uniquely assigned and identified in ouabase.

4.2  Frontend Forms

The frontend forms are those forms that enablaigiee to interact with the questions and submit@®and answers
for the study. These results are then stored mmtodatabase. These forms include the user logia pagre the user
enters her or his personal user code obtained thheradministrator, and the actual question disfday.

4.3  Database Structure

The MySQL database used is made up of eleven tHidesre used to store and retrieve informatiosuathe user,
the questions, the answers, image URLSs, and rediilese tables are connected to the forms in diftesections and
are manipulated from the pup forms to ensure elldta are placed in, and retrieved from, the cotables.

5. TECHNICAL SKILLSREQUIREMENT

For this project to be done effectively, it wasuiegd to master the PHP scripting language. PHPneasled for this
project because it is particularly great and edfitiat creating dynamic web pages. This was thés ledighe web
program that was created. Most of the pages needeel dynamic to fit the criteria that were settia initial stages.

Also, the knowledge of how to manipulate a MySQltatbase was absolutely necessary in storing, amgngind
retrieving data effectively. All records of everptd were stored in tables in a created databas&QWywas used
because it was the most available.

6. OVERALL CONTRIBUTION TO THE PROJECT

The design and creation of the web program was [sptiween another DREU participant and me.

| created the backend forms for entering the gaest{and all the other necessary information) theodatabase. The
person entering the forms will be given the optiofinsert the name of the question, the URL toitteges and legend



that they wish to use for the question, the tim@tlset, and specify what kind of question it tsaftis, multiple choice,
scale, Yes/No, True/False, 1 line text field, Liketyle, or multiple line question). There is atsspecial option for if
they wish to insert the URL of a page that the wtwidl be redirected to. The example of this hagpgris when the
study taker is redirected to a tutorial for a garr technique.

| also worked on the dynamic display of the question a form. These question forms are placed énféhmat that
there will be one or two images displayed aboveginestion and the answer. There will be one questé page .The
exception to this rule is the Likert questions, ethwill be grouped together and displayed on orgepa

1. RESULTS

We were able to get a working program done. Thigiiam at this stage can allow the experimentedmimistrator to
enter a unique user ID for a particular user. Téer gould then log in with the specific user cdu the administrator
gives, and the user cannot use any other code.efisisres accuracy and security on the whole pragramuser can
go through the sequence of questions that the iexpeter puts together. All the questions have fiméts, and once
the time limit is reached, a pop up box alertstdst taker that this has occurred and redirectsetbtetaker to another
page with a different question. The user also gbesigh subjective questions which involve the ssperception of
the technique.
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