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ABSTRACT

Desai, Dipti U. M.S., Purdue University, August 2012. A Comparative Study of User
Preferences of a Personalized Academic Website. Major Professor: Alka Harriger.

There has been a growing concern over the enrollment by American students into
Science, Technology, Engineering and Mathematic (STEM) fields of study. Following
globalization there is a direct competition for jobs in the United States with lower-wage
workers around the globe and the US, thereby, is on the verge of losing its global
technological competitiveness (Committee on Prospering in the Global Economy of the
21st Century: An Agenda for American Science and Technology, National Academy of
Sciences, National Academy of Engineering, Institute of Medicine, 2007). Governmental
as well as non-profit organizations are constantly searching for ideas, programs and
initiatives that encourage more US citizens to consider STEM careers. One of the most
common recommendations out of these councils and existing programs is to involve
such groups whose numbers in STEM do not match well with their numbers as a
proportion of the overall population of the nation. Underrepresented groups need more
attention, personalization, motivation and encouragement by institutions and industries
for the government to practically achieve their targeted numbers in STEM (Business-

Higher Education Forum, 2010). In the Internet age, with resources highlighting the



importance of Internet personalization and website usability principles to web users,
this study focuses on redesigning the Computer and Information Technology (CIT)
department website to provide prospective students with a more personalized

experience, and learn their perceptions of the website, its contents and usability.



CHAPTER 1 INTRODUCTION

This chapter introduces the study with the problem statement, research
guestion, scope, significance, and the definition of key terms. The assumptions,

limitations and delimitations of the research work are also discussed.

1.1 Statement of Problem

There are resources with astonishing statistics (Commission on Professionals in
Science and Technology, 2007; Lowell & Regets, 2006) that highlight the critical need for
the United States to fight the declining interest in Information Technology (IT) by its
citizens. Although entrance into the STEM fields has grown, it is not enough to cope well
with the overall needs of the labor market. With increased global competition, America
needs to take preventive and corrective action now to maintain its long-existing and
current lead in STEM fields. Both government and industry should address the serious
deficit in the supply of STEM workers. This study sought to contribute to these national
efforts by helping the Department of Computer and Information Technology at Purdue
University better reach prospective students from underrepresented minorities by the
means of its website. Websites being one of the important, most up-to-date and easily

accessible sources of information about a college or university (Bernier, Barchein, Canas,


http://scholar.lib.vt.edu/ejournals/JTE/v23n1/hall.html#cpst
http://scholar.lib.vt.edu/ejournals/JTE/v23n1/hall.html#cpst
http://scholar.lib.vt.edu/ejournals/JTE/v23n1/hall.html#lowell

Gomez-Valenzuela, & Merelo, 2005), this research focused on a prospective student’s
experience about using a department website and its usability in comparison to the
older one that was not built with these principles in mind. A student visitor to the
academic website is fairly analogous to a consumer visiting a commercial website. So, a
site visitor’s perception of usability plays an important role in understanding if he/she
finds a particular website to be useful and appealing (Zhang, Dran, Blake, &
Pipithsuksunt, 2000), and thereby, can make an informed decision about his/her next
steps of interaction with the website. This study, therefore, sought to understand a
student’s perception of the redesigned department website that personalized its
response to the student based on cultural markers. In relation to the ethnicity and the
gender of a student website visitor, it offered a variety of relevant information about

the program and other initiatives at the school.

1.2 Research Question(s)

1. Will enhancements made to a prospective student website by employing cultural
markers to personalize the interaction increase its appeal to the user over one
that doesn’t?

2. Does the order in which the old and new websites are presented to the user

impact the appeal of either website?



1.3 Scope

For the purpose of this study, the scope of the problem was confined to
observing students who accessed the redesigned CIT department website. Factors such
as unavailability and difficulty in exercising control due to geographical distance
narrowed the subject population to only students from Purdue University, West
Lafayette and their views/opinions about the old and new websites. The personalization
of information from the website was limited to only the ethnic background of a student.
For example, when an African American student visits the website and enters his/her
ethnicity as African American, she/he is informed of the Black Cultural Center and its
activities. Additionally, there was also some personalization based on a gender of the
student that was included while re-designing the website. For example, when a female
prospective student visits the website, she is presented with the information about
Women in Technology initiative in the College of Technology. Further advanced and
validated strategies could be employed in the future to personalize the experience

based on gender.

1.4 Significance

It is hoped that the efforts involved in this research can help prospective
students make better informed decisions to pursue STEM majors at Purdue University
and encourage diversity in the student community in the Department of Computer and
Information Technology. The approach compared the old and new websites for the

prospective students who visit the CIT department website. The new website



implemented a component of personalization based on the student’s demographic
information, including ethnicity, gender, and choice of interest(s). Behind the scenes
(without any knowledge to the student), the web tool was also designed to get the
Diversity Office in the College of Technology involved by propagating the student
information to the designated email address when a prospective student from an
underrepresented background contacts the Department of Computer & Information
Technology. The study, thereby, attempted to understand elements of an effective
design for a college website so that it could help students obtain information about the
college and its initiatives for students from different ethnic backgrounds. The results of
this study provided insights into design approaches that make an academic website
usable from a student’s perspective. The effort also sought to inform students of various
diversity programs that are offered by the college from time to time (e.g., Discovering
Opportunities in Technology (DOIT), Windows of Opportunity for Women in Technology
(WOW iT)). A successful implementation of this study, in showing that a
customized/personalized website can be perceived as useful and appealing from the
participants’ point of view, could be further adopted by other departments,
schools/universities and STEM recruitment programs in effectively re-designing their

websites for prospective students and/or for their outreach programs.

The rationale for this study was based on literature that supports the belief that
personalization tends to be more engaging for users (Liu, 2008) and hence, can be

incorporated as one of the approaches to encourage prospective students to consider



technology as one of their majors. The study also focused on the ideas and expressions
that enhance the perceived ease of use, and thereby, the usability of a website
(Venkatesh, 2000; Nielsen, 2003). It was further supported by the idea that personalized
information from the departments will help students know more about the major,
allowing them to make an informed decision instead of relying on their friends and/or

family, as pointed out by a study by Beggs, Bantham and Taylor (2008).

1.5 Assumptions

The assumptions of this research included:

1. Students have basic computer literacy, including using computers to take surveys
and navigate the upgraded website.

2. The study used undergraduate students (enrolled in freshmen-level class) from
Purdue University instead of potential prospective students because the
attitudes of these two groups of students can be considered close
enoughmatches (Ferrari & Parker, 1992).

3. Students are able to provide their background details such as school information
and ethnicity.

4. Students visiting the website have not yet totally determined their college major,

so this study has an opportunity to influence their interest in a STEM major.



1.6 Limitations
The limitations of this study included:
The researcher had no control over the survey responses that were not reported
on time by students or lab teaching assistants for the course.
The respondents of the survey were students from the College of Technology,
and any information sought about their ethnicity that thereby reveals their
identity is prohibited by university policies. This is because some of the
populations are small enough to make it possible to identify individual students.
Therefore, although the survey requested this information, it was not recorded
for the purposes of study analysis.
While assessing the quality of academic websites (Olsina, Godoy, Lafuente, &
Rossi, 2010), three different audiences to consider regarding visitor view are:
current and prospective students, academic personnel and research sponsors.

This study focused its efforts only on prospective students.

1.7 Delimitations

The delimitations of this research study included:

Due to the budget and geographical limitations, the subjects for this study were
current students from Purdue University rather than actual, prospective

students.



e Students from different geographical regions were excluded from this study
because of the difficulty to reach them within the boundaries of time and
budget.

e The study was solely based on students’ responses to the questionnaire and
their opinions on how well personalized responses to students’ inquiries can
affect a student’s perception of a computing education website in comparison to
its old counterpart.

e Although characteristics like portability, maintainability are related to website
usability, because these were not relevant to the website audience of
prospective students, they were not evaluated in this study.

e The survey was administered during the last eight weeks of the spring 2012
semester, and data analysis was conducted during the first 5 weeks of summer

2012.

1.8 Definitions
Cultural markers: Attributes that reveal cultural or societal norms (Barber and Badre,
1998).
HCI (Human-Computer Interaction): Refers to the way that people use computer

technology to perform a task (Fallman, 2003).



Shrinking pipeline: Refers to the phenomenon in which a specific group decreases
dramatically in representation from high school to graduate school (Camp,
1997).

STEM: Science, Technology, Engineering and Mathematics disciplines referred
collectively as this acronym (Koonce, Zhou, Anderson, Hening, & Conley, 2011).

Underrepresented minorities: Any ethnic group — African American, Hispanic, Native
American — whose representation is disproportionately less than their

proportion in the general population (Gillett-Karam, Roueche, & Roueche, 1991).

1.9 Summary

This chapter presented an overview to the research work, including scope,
significance, research question and definitions. The next chapter outlines the

motivations for this research and the approaches considered.



CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

The literature review section reviews past scholarly work on the prevailing state
of the STEM (Science, Technology, Engineering and Mathematics) workforce in the
United States, and what measures have been taken or proposed to increase the
engagement and retention in STEM fields of employment. It also discusses factors that
influence the college major choice of undergraduate students to encourage them to
consider STEM as one of their preferred career options and how underrepresented
minorities currently do not constitute a corresponding proportion of the STEM labor
force as compared to their majority counterparts. It also shares deficiencies in the
current design of the CIT department’s website to respond to prospective students in a
customized way, depending on their ethnic background. Literature from varied sources
is referenced and papers from a gamut of disciplines such as education and psychology

are included.
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2.2 An overview of current state of STEM careers

The death of distance (Cairncross, 1997) that marks the communications
revolution has caused a nearly exponential growth in the advancements all across the
globe. The current state of STEM education has caused concern for the United States
regarding its standing as a leader among other nations (The President’s Council of
Advisors on Science and Technology, 2010). There is a national urgency in the global
technological competitiveness (Jackson, 2002; The President’s Council of Advisors on
Science and Technology, 2012). Figure 2.1 illustrates the shrinking pipeline in STEM.
Fewer than 40% of the students who choose STEM majors in college complete their

STEM degree (The President’s Council of Advisors on Science and Technology, 2012).

STEM Pipeline — Leaking Badly

In 2001, there were a bit more than 4 million
Oth graders, Four years later, 2.8 million of them
graduated and 1.9 million went on to two- or four-
year college; only 1.3 million were actually ready
for college work. Fewer than 300,000 are majoring
in STEM fields and only about 167,000 are
expected to be STEM college graduates by 2011,

4012770
oth Graders
2001

...... o 166,530
b STEM

4 & 'Y b ey
qg_ - -

Source: NCES Digest of Education Statistics; Sclence & Engineering incicators 2008

Figure 2.1. STEM Pipeline (NCES Digest of Education Statistics; Science & Engineering
Indicators 2008)
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With the advent of globalization, the United States, which has been an economic
and strategic leader in the world economy, is experiencing a threat to its own STEM
workforce (Committee on Prospering in the Global Economy of the 21st Century: An
Agenda for American Science and Technology, National Academy of Sciences, National
Academy of Engineering, Institute of Medicine, 2007). This same report further stated
that the population groups that are most underrepresented in STEM, African Americans
and Hispanics, are also the fastest growing in the general population of the
country.Furthermore, in 2005, most U.S. doctorates in engineering, math, computer
science, physics and economics went to foreign citizens as compared to Americans
(Urry, 2011). The need for K-12 education reform has also been identified and is
required to be addressed on an urgent front by the President of the United States
(McPhail, 2011). For the United States to retain its long-enjoyed leadership in science
and technology, it should have its own STEM human resources rather than relying on a
brain drain from other countries. This situation, therefore, raises a great concern
regarding the US’s ability to retain and gain from its own STEM talent pool in the near

future.

2.3 Tackling declining interest in STEM

A federal emergency has been identified, and there is a need to formulate a plan
of action and concrete steps in order to re-strengthen United States’ position in the
global community in the STEM domain (Committee on Prospering in the Global

Economy of the 21st Century: An Agenda for American Science and Technology,
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National Academy of Sciences, National Academy of Engineering, Institute of Medicine,
2007). This committee advises the US how to increase its K-12 science and mathematics
education, making the US the most favorable platform for science and technology
advancements and creating high paying jobs.

The first recommendation states that US educational institutions bear the
ultimate responsibility to actively participate in the STEM mission to tackle the
plummeting American workforce in STEM. It has been reported that fewer than 15% of
U.S. high school graduates have the background to pursue college degrees in STEM
fields, and fewer still actually do (Urry, 2011). A steering committee at Purdue University
recommended that — to improve recruitment into STEM, one should target people from
high diversity areas of the country (Simard, 2009 and Weaver, Haghighi, Cook, Foster,
Moon, Phegley, & Tormoehlen, 2007). Simard, Stephenson & Kosaraju suggested that
the problem of the declining interest in STEM is rooted in the K-12 level (2010). The
Committee on Underrepresented Groups and the Expansion of the Science and
Engineering Workforce Pipeline has also recommended that improving K-12 awareness
activities and counseling for STEM should result in a good number of underrepresented
minorities being attracted towards STEM. Study of such literature built a foundation for
the consideration of an approach that was used in this current study to cultivate interest

in high school students from diverse backgrounds to pursue STEM careers.
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2.4 Underrepresented minorities in STEM

A behavioral study showed that out of two equally competitive candidates, white
talent advances much faster up the corporate and academic ladder than its minority
counterparts (Thomas & Gabarro, 1999). Contributing to this problem is the striking

underrepresentation of minorities who pursue STEM study, as shown in Figure 2.2

(McCullough, 2002)
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Figure 2.2. Breakdown of STEM enrollment by Race (McCullough, 2002)
Furthermore, there is also an academic achievement gap between white talent
and underrepresented minorities in American education institutions (Baskin, 2008).

Women and men from underrepresented minority backgrounds are notably few in
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computer science and engineering disciplines, and this gender and minority gap in
college further poses a bigger concern over underrepresentation of women and other
racial/ethnic minorities in STEM careers (Simard, 2009). The minority gap has become a
matter of urgency for the United States because underrepresented minorities constitute
a noticeable proportion of the total population, but their representation in STEM has
not been significant enough (Nagel, 2008). To highlight one of these inequalities, while
African-Americans make up about 15 percent of the population between ages 20 and
24, only about eight percent of STEM degrees are earned by them, according to the
National Science Foundation (Chute, 2009). The case is the same for Hispanics. Table 2.1
gives a summarized statistical insight into this problem. Please note that the total
number of bachelor’s degrees in science and engineering in 2005 was 466,003 on which

this data is based.

Table 2.1

Race and degrees (NSF, 2009)
Number of % of Racial group as a %
degrees total of population, ages
earned degrees 20-24

Whites 301,172 65% 62%

Asians 43,030 9% 4%

Blacks 39,283 8% 15%

Hispanics 35,202 8% 17%

Totals 418687 90% 98%
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Underrepresented minorities, thus, mark a vastly available but greatly
underused human resource in the United States population. They need to be engaged
and retained into the STEM pipeline for the nation to achieve its STEM mission. Also,
there has been a positive response to the initiatives of encouraging underrepresented

minorities participation in STEM (Targeted News Service, 2009).

2.5 Influencing the choice of major by students

A choice of major by a student is linked to various factors by several studies that
have been undertaken in the past. Some of these factors include — financial support,
matching interest, job prospects, parental guidance and support. As pointed out in a
study of distinguishing factors influencing college students' choice of major by Beggs,
Bantham and Taylor (2008), the highest-ranked factor that influences the choice of
major by high school students is the major matching with the student’s interest, which
implies a prior understanding of the major based on some information search, research
about the major by the student. However, the study also observed that students do not
have a significant inclination to search for information on a college major by taking
special efforts to visit the university or contact the professors themselves to know more
about their research. They look for information that is readily available on college
websites, social networks or other admission portals. The clarity, transparency, updating
and the element of rapport with prospective students through the university
information on its website is of an important value. This fact, along with the

aforementioned literature, gives a blueprint for the study at hand to consider tailoring a
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school’s response to a prospective student’s diversity background and customizing it to

help the student match his/her interest to a STEM major.

2.6 Website Usability

A study of factors influencing the choice of major selection by Crampton,
Walstrom and Schambach (2006) indicated that the second ranked factor on the scale of
importance when respondents selected their majors was information on the
college/department website. The same study indicated that the respondents were more
highly informed about accounting, finance, and marketing careers than they were about
computer science and information systems. Also, recent studies have indicated that
people do not come to the web only for experience but also for information (Gullikson,
Blades, Bragdon, McKibbon, Sparling, & Toms, 1999). Hence, there has to be a balance
between the design appeal and the information content.

Extending the results from these studies suggests an improvement in the existing
Prospective Student module of Department of Computer & Information Technology
website to boost the response from prospective students and also make it more
informative about the courses and other student centric initiatives at CIT and Purdue
University thereby. Personalization of a website also plays an important role in the
website user’s overall experience and increases chances of return to the website (Wang
& Yen, 2010). A user’s perceived ease of use and information personalization is of great
importance since a careless design increases users’ cognitive load and users will avoid

using such a feature and/or the website. It is observed that greater levels of
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personalized content engender more positive attitudes (Kalyanaraman & Sundar, 2006).
Another important factor for this study is a website’s usability and ease of access.
Resources such as Website Evaluation Questionnaire (WEQ) (Elling, Lentz, de Jong,
Wimmer, Scholl, & Groénlund, 2007 ), WEBUSE (Chiew & Salim, 2003) quantitatively

highlight that the website usability affects the response by its users.

2.6.1 Detailed Technological Background

Through the study of literature so far, the emphasis while redeveloping the website was
on engaging underrepresented minorities and hence, adding cultural components to the
website. One of the technologies used to implement a slideshow that presents different
cultural groups at Purdue was AJAX. However, it needed to be removed and an alternate
approach to it using CSS was used. This was because AJAX was not supported by the
existing server platform where the website is being hosted. Furthermore, the previously
existing prospective student website that responded to prospective students needed
improvements to migrate from ASP to ASP.NET to keep up-to-date with technological
advancements and to customize the responses to student visitors to the portal (A.
Harriger, personal communication, August 23, 2011).

From a technological perspective, the study planned to upgrade the old website
for prospective students and customize it for research purposes. The availability of the
website was dependent on the server where the web application was hosted. There was
a possibility of instances of server being unresponsive or down, in which case, the

students would have needed to access the website at a later time. The website module
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under consideration was not functional for over a year and hence, the subjects of this
study needed to access the old website from a temporary server. On a technical front,
the research is further limited by the fact that ASP.NET was the primary technology used
across the other modules of the website, so there is no comparative study undertaken

to consider other competitive tools or technologies.

2.7 Choice of Statistical Tests for Data Analyses

Statistical tests were chosen based on what is the type of data being analyzed
(CSUN, n.d.). Below is a brief discussion of these tests.
) Chi-square test: a statistical test used to investigate whether distributions
of categorical variables differ from one another (Maurer & Pierce, 1998). For
guestions that yield responses in categories, a chi-square statistic will analyze
whether the results exist merely as a chance or if there is any statistically
significant reason for a pattern.
J Logistic Regression: form of statistical modeling that is suitable response
variable is dichotomous or polytomous, that is, has two or more than two
response levels respectively (Stokes, Davis, & Koch, 2000). The response
variables can be nominally or ordinally scaled. For the purpose of this research,
the analysis focuses on finding main effects for individual response variables
along with the interactions between individual variables that significantly

contribute to the main response.
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° Constant comparison method: This is a method used only for the free
form questions for the purpose of this study by employing an approach of
categorization of data. Categorizing is a crucial element in the process of such
analysis (Dye, Schatz, Rosenberg, & Coleman, 2000 & Dey, 1993). Categorizing
gives a direction to patterns that may be hidden in the responses. It does so by

identifying objects and ordering classes of events.

2.8 Summary

The literature has confirmed that there is a national crisis of declining STEM
talent pool. In order to deal with this, US citizens and mainly, underrepresented
minorities should be engaged and retained into the STEM pipeline in the same
proportion as they exist in the general population. In order to accomplish this goal, this
research assessed if there was an impact on the prospective student perceptions of an
academic website if they are presented with culturally-personalized

answers/information.
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CHAPTER 3 WEBSITE DESIGN AND EVALUATION

The goal of this study was to measure the effectiveness of a student information
website that personalized the information presented to prospective student visitors
using cultural markers. The efforts involved in this thesis sought to increase interest by
diverse students in the programs offered by the college as a way to help support the
nationwide mission to boost STEM participation, especially by underrepresented

minorities.

3.1 Website Design

Website usability is a traditional concept in human-computer interaction and if
implemented correctly, cultivates a positive attitude about the website in its user group
(Green & Pearson, 2006). Usability can be measured by factors such as efficiency,
effectiveness, memorability, satisfaction, learnability and control of errors (Jeng, 2005
and Green & Pearson, 2006). A user’s willingness to interact or transact on a website is
governed by the basic fundamental needs — Availability, Usability, Confidence and
Desire, in the order of their importance to a website user (Chak, 2003). With these

needs addressed, there is an increased willingness to interact with the website.
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Availability and usability are fundamental to a user’s website experience, and
based on those a user further forms an opinion and develops confidence and loyalty in
the website. Availability refers to the site being reliably up and accessible at all times.
This is a performance measure of the server on which the website is being hosted and
was considered a given for the purpose of this research.

The efforts involved in this research, therefore, focused on the second important
aspect — usability. Usability is defined in terms of ease of use, visual appearance
(aesthetics) of a website and its information content. Aesthetics, defined as the study of
the mind and emotions in relation to the sense of beauty (Chen, 2009), seems to
influence a person’s judgment of an entity. The design of a website should aim at
creating an appropriate visual layout and ‘mood’ for the site, also referred to as the
aesthetics (Lawrence & Tavakol, 2007). Ease of use refers to the cognitive effort
required in using a website (Agarwal & Venkatesh, 2002). It relates to the convenience
with which a user can navigate and perform the tasks he/she wants to without much
difficulty. Information content refers to the details/data/information being presented to
a website user. This information should be brief, useful and up-to-date. Two important
subcategories that define information content are — (1) relevance, pertinence of the
content to the audience and (2) depth and breadth, detail of topics being presented to a
user. These two subcategories form the basis of the personalization to be implemented
for this study.

Another important factor to consider in website design is a cultural dimension to

the website design and content. Communication — whether it is mass mediated,
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interpersonal or nonverbal — is inseparable from culture (Zhao, Massey, Murphy, &
Fang, 2010). Hence, an academic website being one of the modes of communication
between the department and the prospective student, there has to be significant
attention given to including a cultural component on the website.
Some of the other important characteristics to evaluate the usability of academic
websites (Olsina et al., 2010) are listed below. In the following sections these are further
explained with the help of screenshots, each of them referred to as Usability Attribute
with their corresponding numbers in the list:
1. Quality of labeling system
2. Search help
3. Email directory of faculty
4. Comments
5. Level of scrolling
5.1 Horizontal
5.2 Vertical

6 Content relevancy
6.1 Degree/Course offerings
6.2 Scholarship information
6.3 Cultural information

7 Working links

8 News group service
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The rest of this section further explains the abovementioned principles in
addition to the other references from literature using the screenshots that highlight the
significant differences between the two websites (old and new) with the features that
were implemented to enhance the usability experience of a prospective student.

A user’s experience on a website in terms of its aesthetics also relates to its
consistency across pages (Chou, 2002). Figure 3.1 (a) shows the current academics
homepage of the website of Department of CIT, and Figure 3.1 (b) shows the first page
of the student tracker portion of the website. Figure 3.2 (a) shows the current
academics homepage of the department’s website, and Figure 3.2 (b) shows the
proposed first page of the prospective student portion of the website. Comparing the
screen shots in both figures shows how the design of the new website blends better
with the rest as compared to the old one in terms of consistent headers and footers,
background and color scheme. The regions highlighted on the screenshots show how
the new website improves the look and feel of the CIT website.

Another important point to be noted about Figures 3.1 and 3.2 is that the old
website calls the form that the student is supposed to complete the CIT Prospective
Student Tracker whereas the new one refers it as CIT Information Request Form — which
is more appealing to students and not indicating that they’re being tracked or

monitored for some purpose not stated explicitly (Usability Attribute 1).
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a

2

(a) A webpage of existing website (b) Prospective student form of old website

Figure 3.1. Screenshots to compare look and feel of websites
As per the principles of usability and as also highlighted in a study by Davern,
Te'eni and Moon (2000), structural quality diminishes in importance with time, and
content quality increases in importance. Hence, besides the look and feel of a website,
the researcher/designer paid attention to the content, instructions and tone of

information personalized for a prospective student, too.
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1 A REBALET )

(a) A webpage of existing website

(b) Prospective student form of New

Website

Figure 3.2. Screenshots to compare interface consistency

On the first page that is presented to a prospective student, the new website re-

used/exploited the empty space (Schwabe, Rossi, Esmeraldo, & Lyardet, 2001) which

was being wasted on the old one by large footers as highlighted in Figure 3.3
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Figure 3.3. Use of free space

Figures 3.4 and 3.5 show before and after implementations of including
personalized information in the empty space shown in Figure 3.4, thereby, wisely using

the real estate on a webpage.
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Now, in the highlighted space in Figure 3.5, the redesign effort accommodated
as many informative elements as possible. The new design placed usability attributes 2,
6.2, 6.3 and 8 all together in this one place. The design, thereby, also satisfied the
attribute of content relevancy. Furthermore, there is a text-area at the bottom of the
form to get input/comments from prospective students (usability attribute 4). In
addition to this, when a prospective student enters her/his interests by selecting the
checkboxes, he/she is also emailed a list of course offerings in a brochure (see appendix
A: CIT Info Sheet — 2012.pdf) as well as more information about faculty that share the
same area of interest. Part of a sample email is show below in Figure 3.6 and presented

in full in the appendix.

| Thank you for your interest in CIT May 19, 2012 224IM
| w Feome [, "Gesa dom 10857 «iiesl den 1935wl coey >

I To: Dkt Dese
| S CIT Il Sheet. 2012 oo 095§ KH) Quarioed | Sosfiee | Bevave

Thank yvou for vour interest in CIT.

| Attached with this emssil is the CIT Information Sheet
| Below is the kst of professors that major in your specified area of mierest Feel free to contact them with any speciic quenies you may have now or i future
| Aren of mterest: Softesrs Developtiest
* Alka R Hasviger
Faculty Bio: biap/‘www 2 tech purdos edu'CPT SelfSmudy CPTF acukyVitas F acultyStaff Displas¥F acultyMember asp "member=arhasriges
Faculty Contact Ensul hatrigen @ purdue ocu
® Kyle D. Lutes
Faculty Bio: hop rwww 2 tech puardoe odu cpt SeltStudy CPTF aculty Vitas Facuky Statl DisplavF aculty Member asp "nsember=kdhnes
Faculty Contact Email kdiates @ purdos. edu
® Alejandra J. Magana
Faculty Bio: betpc'www2 tech purdos edu/'CPT SelfStdy CPTFacuky VitasF acatyStaff DisplayStafiM ember asp "member=admagana
Faculty Contact Bl acveagana @purdue eda
* Jilia M Taylor
Faculty Bio: horp www2 tech purdos o' CPT SelfSoady CPTF aculty Vitas FacultyStaff Display StafMember asp Tmember=tayk 108

Faculty Contact Email taylo 108 @ purdue edo

¢ Danid M. Whittinghdl

- n oo ‘ . ‘.o . o - o ame e omimme a4 -2 omd

Figure 3.6. Sample email personalized to suit the student’s choice of area of interest
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If a student mentioned that he/she belonged to an ethnic group which is
considered underrepresented, then after submitting the form, he/she gets presented
with further information about the cultural activities pertaining to that particular ethnic
group at Purdue. This feature incorporated the attribute of cultural markers to
personalize information for a prospective student based on his/her ethnicity in addition
to the personalization based on choice of interests. It is also expected to help a
prospective student get a better idea about a university’s attitude toward a
multicultural environment (Manning & Coleman-Boatwright, 1991). Figures 3.7(a) and
3.7(b) below help explain how this feature works.

An additional feature provided with the redesigned website was extracting data
about the prospective student’s demographic background depending on the school
he/she is attending. This feature was implemented with the help of the query tool on
the website of National Center for Education Statistics (NCES). When provided with
minimum information such as zip-code, the query tool shown in Figure 3.8 can provide
list of schools, colleges and libraries for a region. In addition to this, it also presents
statistics about each school’s enrollment by ethnicity/grade etc. This is illustrated in

Figure 3.9.
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Figure 3.8 National Center for Education Statistics Web Tool

The redesigned website used the query tool on the NCES website to inform the
Department of CIT of a prospective student’s background as it related to the population
at the student’s school. This was achieved by providing a link in the email to the
department website admin and to the diversity office of outreach programs, as shown in
Figure 3.10, that a prospective student contacted CIT. This link redirects to a webpage
similar to Figure 3.9 and provides statistics about the student’s school.

Once the email is received, the department admin/coordinator may then choose
to follow up with the student and/or also consider this for statistical reporting by
categorizing diverse backgrounds from which students approach the Department of CIT.
The work-flow of this task is as described below:

1. The student user enters the zip code on the web form of the re-developed

website.
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2. The re-developed web tool contacts the query engine on NCES website to pull
the required statistics and information.

3. The web tool constructs and provides a link in the email, as show in Figure 3.10.
The email informs the departmental coordinator about a prospective student
who is currently enrolled at a school with certain student population attributes
of interest, including ethnic diversity. After reviewing the information, the
coordinator may complete other appropriate actions, such as sending the
student a targeted follow-up message.

The idea behind this system was that such information about a student could be
used to understand the background a student comes from and help the department
better personalize its response to him/her. For example, if a Caucasian student attended
a school that had a large ethnic diversity, then his/her experiences of working with a
diverse group might enable the department and/or diversity office to find better ways
of engaging all students in their diversity initiatives. As another example, if a student
comes from a school that has a considerable proportion of students receiving free or
reduced lunches, then he/she may be more likely to be in need of financial aid. This
information can help the department personalize its response to such a student by
including additional information about scholarships, funding opportunities etc.
Secondly, with such a design, the college’s diversity office can keep better track of
varied backgrounds of students for maintaining statistics and more importantly better

structuring their outreach programs to target under-represented minority populations.
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Figure 3.9 lllustration of web tool on NCES website



desai.dipti1985@gmail.com ¢ Apr20 =
to desaiuday2007 =

This message has been deleted. Restore message

Student Full Name: Javon Velacruz-Rahmaan (Male) from

GRANADA HIGH400 WALL ST, LIVERMORE, CA 94550(925) 606-4800 - ALAMEDA COUNTY (NCES_School_ID: 062211002626).
LIVERMORE. CA, US

with ethnic background Asian American/Pacific Islander expressed interest in Computer & Information Technology.

For school statistcs, follow this http://nces ed gov/globallocatorfsch_info_popup. asp?Type=Public&D=Unable to>retrieve NCES

School Code

Figure 3.10 Sample email to CIT department coordinator illustrating

NCES query tool link in email (highlighted in red)
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CHAPTER 4 STUDY DESIGN AND EVALUATION

4.1 Data Collection Procedure

The targeted participants for this study were students at Purdue University. In
order to make the sample statistically significant, the number of participants targeted
was 100. A comparative usability evaluation of the websites was carried out by having
all subjects visit both websites — old and new -- in any order. During this experiment,
participants also reported if they faced any usability errors and rated their severity. They
also briefly suggested if they thought of other features to add to make the redesigned
website more useful.

The permission to visit the labs to survey students was obtained by personally
meeting with the instructor — Guity Ravai. Prof. Ravai approved the use of 15 minutes of
total lab time in selected labs to conduct the study. The links to the survey were
shortened using Google URL Shortener and made ambiguous for discouraging
participants to remember links and allowing unauthorized access outside lab sections
resulting into misleading data. The respective links for the two websites were posted
onto the course management tool (Blackboard) used by the instructor. This facilitated

quick and authorized access to the websites and survey questionnaire. The survey links



37

were active on Blackboard only for the duration of the survey administration and were
deactivated and made hidden shortly after the survey was conducted.
Figure 4.1 illustrates the process for the randomized experiment on selected

group of students that visited the two websites and then answered the survey.

A Answer
A ’ A\ : web-based :
Group & - 3 ‘
—~a) i survey
\-ﬂ e Lo

“/vﬂ Website 2
S Answer
Group B = 3] NG

[ ™~ i web-based
~2) Ll

_'\‘ﬂ survey
Website 1 :

Figure 4.1. A comparative usability evaluation work-flow
The subject pool for this experiment was divided approximately in two halves
and each of the two groups were presented the two websites in two different orders as
depicted in the Figure 4.1. Table 4.1 denotes the setting in which particular groups were

surveyed:
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Table 4.1
Survey Administration
Code for Order of Date survey was First website Second website
Presentation administered
Order A Monday, April 16, Re-developed Old website
2012 website
Order B Thursday, April 19, Old website Re-developed
2012 website
Friday, April 20, Old website Re-developed
2012 website

4.1.1 Institutional Review Board (IRB)

Another important aspect of this study was the interaction and surveying of
human subjects. The university’s Institutional Review Board (IRB) reviewed the study
protocol to ensure all rules are followed. An IRB approval (Protocol #1111011557) was
obtained for the initial version of the survey instrument on December 2, 2011. However,
because of the changes to the survey instrument in order to suit the requirements of
the revised study, an amendment to the approved study was submitted on April 2,
2012, and was approved on April 13, 2012. The approved protocol and amendment are
attached in the appendix D. The surveys were administered during the week of April 16,
2012, during the lab sections of pre-approved classes. For the purpose of administering
surveys for this study, IRB required:

1. Instructor’s permission for the classes being surveyed — this was obtained by
personally meeting with the instructor(s) (Guity Ravai), explaining the purpose of
this study and obtaining permission to survey the class during lab sections for

the online nature of this survey instrument.
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2. Researcher cannot survey the subjects that he/she is directly an instructor or
teaching assistant (TA) for.

3. Making the subjects/participants fully aware that they are free to deny taking
this survey without any penalty

4. Have the instructor step out of the lab/class so as not to have any influence on

students’ choice of taking or opting out of the survey.

4.2 Data Collection Instrument

The survey was framed to contain both closed and open-ended questions. The
online tool used for administering surveys was Qualtrics. Responses to the survey
guestionnaire were analyzed to determine if students think that personalized
information by the school to prospective students would be helpful and enhance the
usability of the website. The questionnaire asked students if they think that when
presented with responses that support an effort by the school to respect its pupils’
diversity, would they be more willing to visit again and use and recommend such a
website to their peers. Responses to objective type questions were evaluated
quantitatively using a statistical model. However, responses to open ended questions
were analyzed using qualitative method of analysis and also implemented in code (e.g.
please briefly list any features that you feel would enhance the usability of Website 1, if
any).

The literature has shown that forcing responses to a question increases the

likelihood of invalid data (Kaczmirek, 2005). Hence, apart from the disclaimer presented
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prior to the survey regarding the participant’s choice in taking the survey, all the other
questions were optional. The instrument also contained psychometric response scale
questions — Likert Scale questions used to gauge a participant’s degree of agreement
with a statement or set of statements. These questions were answered on a 5 point
scale starting from Strongly Agree, Agree, Neither Agree Nor Disagree, Disagree, and
Strongly Disagree.

The survey instrument is presented in Appendix E. Some of the questions in the
survey instrument were adapted from the literature available online to develop a
usability instrument based on ISO standards (Green & Pearson, 2006). The survey also
used resources that talk about practical and theoretical developments to interactive
websites and related media (Olsina, Godoy, Lafuente, & Rossi, 2010). Appendix C
contains screenshots of the survey to better understand how the web survey tool —

Quatrics presented the survey.

4.2.1 Validity and Reliability of the Instrument

Researcher bias and distortion question the validity and reliability of a survey
instrument (Yang, Cai, Zhou, & Zhou, 2005). Reliability conforms to the consistency of
the survey questionnaire (Pinellas School District, & the Florida Center for Instructional
Technology, 2012). Answers testing a respondent’s knowledge on a particular concept
are expected to be consistent. For example, for this study, this refers to a scenario that
if a participant answers one of the items in favor of a re-designed website, then the

researcher should be able to assume that other, similar items are on a positive note for
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that particular website, too. The survey questionnaire implements questions accounting
for reliability of the instrument.

Validity of an instrument refers to the validity of content, criterion and
constructs (Litwin, 1995). The survey instrument at hand implements content and
construct validity. The content validity is satisfied in a way that the questionnaire asks
guestions that match with the objective of a comparative study of two websites. On the
other hand, for construct validity, it considers other variables playing a role in
determining better website of the two; such as — ease of navigation, encountering
errors etc., which appear in literature and are expected to be important to a website

user.
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CHAPTER 5 DATA ANALYSIS

The sample size for this study was 115. Although there could be no ethnic
classification obtained from the Office of the Registrar, Purdue University, 33% of the
students were reported to be minorities as a percentage of total. The data analysis for
this sample was carried out in two separate ways. This was because the responses to
the survey were answers to both multiple choice and open ended questions. Responses
to objective questions were analyzed quantitatively by a chi-square test/logistic
regression. Whereas, responses to open ended question were accommodated in the
development/coding of the website. Sample SAS scripts to generate these statistical
reports have been supplied in the appendix. Table 5.1 shows the distribution of

respondents.

5.1 Preparing Data for Analysis

The data obtained from the survey tool Qualtrics was in the raw form and hence,
needed to be cleaned and prepared for analysis (Wolcott, 1994). Table 5.2 lists the data

fields present in the originally downloaded response files.
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Table 5.1
Survey Administration with Sample Sizes
Code f
oae for Date survey was . . Second Number of
Order of . First website .
. administered website respondents
Presentation
Monday, April 16,  Re-developed .
Order A 012 website Old website 63
Th April 1 Re- I
ursday, April 19, Old website e deve.oped 34
Order B 2012 website
Friday, April 20 . Re-developed
’ 7’ I 2
2012 Old website website 3
Table 5.2
Raw Data Fields
ResponselD ResponseSet Name
ExternalDataReference EmailAddress IPAddress
Status StartDate EndDate
Finished Q1 (Pre-survey element 1 Q2 (Pre-survey element 2

from Appendix E)

from Appendix E)

Q3 through Q9 (a data field per question for questions from Appendix E)

The steps carried out for data cleansing and preparation were:

1. Separate the responses to open ended questions for the analysis of objective

questions.

2. The data collected were in separate files according to the date and time of the

lab sections when the survey was administered. Hence, the first step is to

combine all the data in one whole data chunk.

While combining the data, care is taken to code the order of presentation of

websites depending on which website was presented first. Another data field

named ‘OrderPresntn’ is added to the dataset to denote this order. The order of

presentation is coded as:
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= A:for groups presented with the re-developed (new) website first
and then the old one

= B:for groups presented with the old website first and then the re-
developed (new)

3. Table 5.3 categorizes the data fields according to their relevance to the analysis

at hand.

Table 5.3

Categorization of Data Fields

Data fields Useful for Analysis Data Fields Unwanted for Analysis
ResponselD
ResponseSet
Name

ExternalDataReference

EmailAddress

IPAddress

Status

StartDate

EndDate

Q1 (Pre-survey element 1 from Appendix
E)

Q2 (Pre-survey element 2 from Appendix
E)

Q3 through Q9 (a data field per
guestion for questions from
Appendix E) for which the data
field ‘Finished’ is 1

4. There was one remaining data field which was included as part of the survey,
and it contained the disclaimer for participants. This needs to be removed as it
doesn’t account for a data value to be analyzed. The heading for this column
read as ‘Purpose of Research / The purpose of this research is to evaluate the

usefulness and usability of a we...’
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5. Responses to questions that have been seen but not answered were coded as -
99 in the dataset downloaded from Qualtrics. However, in order to use the
statistical tools on this dataset, these missing values were re-coded as *.” (Dot) in
the final dataset to be analyzed. Missing values in datasets are denoted by a *.’
(Dot) in SAS analysis.

6. The responses to Likert Scale questions were re-coded to make the data
consistent in order to be analyzed using standard statistical tests discussed
further. Recoding was necessary because the two websites were presented in
different orders to students, causing the responses to have been mixed up
between the two groups who were presented the sites in two different orders.
For example, website 1 referred to the re-developed website for a student from
group with Order A whereas the same referred to the previously existing website
for the other group with Order B. Hence, pre-processing was required on the
data to allow the researcher to refer to the old site and the new site consistently

for analysis.

5.2 Choice of Statistical Tests

Categorical variables yield data in categories, e.g. yes/no, male/female. For an
example pertaining to the study at hand, for questions 1 and 2 from Appendix E, the
responses could either be yes or no and website 1 or website 2, respectively. The
response, thus, falls in one of the two categories. This research used two statistical tests

already discussed in literature review to analyze different sets of questions.
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Also, further observing questions from Appendix E, questions numbered 3
through 19 were answered on a psychometric Likert Scale. Data obtained from such
responses is discrete/not continuous and hence, cannot be analyzed using statistical
tests that operate on means. The Likert scale records the opinions and attitudes of
students and hence, the researcher cannot be certain that participants view the
difference between ‘agree’ and ‘strongly agree’ the same way as they view the
difference between ‘agree’ and ‘neutral’ (Bertram, 2007). These responses were,

therefore, analyzed using logistic regression method of statistical modeling.

5.3 Data Analysis — Quantitative

This section presents analysis of every question in the questionnaire and
thereafter deduces the results. For the rest of this section, the questions are numbered
serially along with their respective question IDs/data fields in the raw data downloaded
from Qualtrics. Likert Scale responses were answered on a 5 point scale from Strongly

Agree, Agree, Neither Agree Nor Disagree, Disagree, and Strongly Disagree.

Question 1 (Data Field Q3): Did you find any difference in the two websites presented to

you?
Explanation: This question was used to assess if there was any perceived difference
between the two websites regardless of the order of presentation. The codes for YES

and NO in the downloaded Qualtrics dataset were 1 and 2, respectively.
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Table 5.4
Chi-square table of two-way frequencies
Frequency
Percent Order of Presentation
Row Pct
Col Pct
0 1 Total
52 52
1 46.43 46.43 104
50.00 50.00 92.86
96.30 89.66
Q3 2 6
) 1.79 5.36 8
25.00 75.00 7.14
3.70 10.34
54 58 112
Total 48.21 51.79 100
Frequency Missing =3
Table 5.5
Chi-square table of one-way frequencies
Q3
Q3 Frequency Percent Cumulative Cumulative
Frequency Percent
1 104 92.86 104 92.86
2 8 7.14 112 100.00
Table 5.6
Chi Square Test for Equal Proportions
Chi-Square 82.2857
DF 1
Pr > ChiSq <.0001

Frequency Missing =3

Analysis: Results of the chi-square test are shown in Tables 5.4, 5.5 and 5.6. From Table
5.4, one can see that 46.53% of the participants, when presented websites in Order A

(new followed by old); found there was a perceivable difference between the two.
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Similarly, 46.53% of the participants, when presented websites in Order B (old followed
by new); found there was a perceivable difference between the two. From Tables 5.5
and 5.6, results of one-way frequency chi-square test show that 92.86% participants
have identified difference between the two websites, regardless of their order of
presentation. This is further confirmed by the significance of the chi-square test shown
in Table 5.6.

Conclusion: A statistically significant proportion of subjects perceived a difference

between the two websites presented to them.

Question 2 (Data Field Q4): Which website, in your opinion, is better at doing its job to

interact with prospective students?

Explanation: This question asked the participants’ opinions about what they thought
about a website serving its intended purpose of being useful to prospective students.
Analysis: The results of the statistical test are shown in Tables 5.7 and 5.8. They point
out that when the old website was presented first followed by the new website (Order
B), 40.35% of the participants perceived the new website to be better from the points of
view of prospective students, compared to the old one. On the other hand, when the
new website was presented first followed by the old one (Order A), 38.60% of the
participants found the new one to be better. This is further confirmed by the
significance of the chi-square test shown in Table 5.8. Hence, 78.95% of the sample
considers the re-developed website was better in comparison to the previously existing

one. There is 90% confidence that these results have not occurred solely by chance.
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Table 5.7
Chi-square test for question 2
Frequency
Percent Order of Presentation
Row Pct
Col Pct
0 1 Total
a4 13
1 38.60 11.40 57
77.19 22.81 50.00
80.00 22.03
Q4 11 46
) 9.65 40.35 57
19.30 80.70 50.00
20.00 77.97
Total 55 59 114
48.25 51.75 100.00
Frequency Missing =3
Table 5.8
Chi-square statistic for question 2
Statistic DF Value Prob
Chi-Square 1 38.2576 <.0001

Conclusion: The re-developed website is more effective in doing its job as a prospective

student website than the previously existing one. It is perceived better than the old one

by the respondents.

Question 3 (Data Field Q5 1): I think website 1 was easier to use than website 2

Explanation: This question tried to answer, from a prospective student website visitor’s

point of view, if the re-designed website was able to be used without much difficulty.
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Analysis: Figure 5.1 shows the plots of counts for different categories of ordinal
responses.

Table 5.9. shows the results of the main effects model of logistic regression to
examine if this response to assessing “ease of use” factor of either of the two websites
has any statistically explanatory power for a participant picking that particular website
for question 2 — which website, in your opinion, is better at doing its job to interact with
prospective students. This, in turn, will help analyse factors/elements that had
statistically significant power to explain a participant choosing a particular website to be

better than another.

| think website 1 was easier to use than
website 2
40
30
20
M Response
; Bl
Strongly Agree Agree Neither Agree Disagree Strongly
Nor Disagree Disagree

Figure 5.1. Counts for categorical response variable for question 3
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Table 5.9
Logistic regression for question 3

Summary of Forward Selection

Score

Effect Number . . Variable
Step Entered DF n Chi- Pr > ChiSq Label
Square
1 Q5 1 1 1 19.8323 <.0001 Q51

The results denote that the variable “ease of use” is statistically significant, to a
significance level of 0.001, to a participant evaluating a particular website to be better in
question 2. In other words, ease of use is one of the significant factors that can be
attributed to a participant choosing a website to be better in response to question 2.
Conclusion: Ease of use plays a significant role in deciding if the re-developed website is

better than the old one.

Question 4 and 5 (Data Field Q5 2 and Q5 3): 1 would recommend website 1/website 2

to a friend/relative.

Explanation: These were paired questions and attempted to understand a student’s
opinion if a website could be suggested to someone else.

Analysis: Figure 5.2 illustrates distribution of attitudes of respondents. 60% of the
participants indicated that they find the re-developed website to be worthy of
recommending to others.

Conclusion: The re-developed website was perceived to be worthy of recommending to

others by the respondents.
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Question 6 (Data field Q5 4): | feel Website 1 was more frustrating to use than website

Explanation and Analysis: This is a paired question with question 3. The analysis of

responses is in agreement with the the one for question 3.

Recommending re-developed
website

45
40
35

30
25
20
15 W Recommending re-
10 devloped website
5
0 T T T T

Strongly Agree Neither Disagree Strongly
Agree Agree Nor Disagree
Disagree

Figure 5.2. Distribution of participants recommending re-designed
website
Conclusion: Ease of use thereby, plays a significant role in deciding if the re-developed

website is better than the old one.

Question 7 (Data Field Q5 5): Website 1 could be easily navigated.

Explanation: This question assessed, from a prospective student website visitor’s point
of view, if incorporating an element of easy navigation could have had any explanatory

power on choosing one website over another as a better one in response to question 2.
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Analysis: Figure 5.3 shows the plots of counts for different categories of ordinal

responses.
Website 1 could be easily navigated
35
30
25
20
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Figure 5.3. Counts for categorical response variable for question 7
Table 5.10. shows the results of the main effects model of logistic regresson to
examine if this response to assessing “ease of navigation” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to
interact with prospective students. This, in turn, will help analyse factors/elements that
had statistically significant power to explain a participant chosing a particular website to

be better than another.
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Table 5.10
Logistic regression for question 7

Summary of Forward Selection

Score

Effect Number . . Variable
Step Entered DF n Chi- Pr > ChiSq Label
Square
1 Q5 5 1 1 7.5010 0.0062 Q5 5

The results denote that the variable ‘ease of navigation’ is statistically significant,
to a significance level of 0.05, to a participant evaluating a particular website to be
better in question 2. In other words, ease of navigation is one of the significant factors
that can be attributed to a participant chosing one website to be better in response to
qguestion 2.

Conclusion: Ease of navigation plays a significant role in deciding if the re-developed

website is better than the old one.

Question 8 (Data Field Q5 _6): Website 2 is more visually appealing than Website 1

Explanation: This question considered, from a prospective student website visitor’s
point of view, if incorporating an element of visual appeal could have had any
explanatory power on choosing one website over another as a better one in response to
question 2.

Analysis: Figure 5.4 shows the plots of counts for different categories of ordinal

responses.
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Re-developed website was visually appealing
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Figure 5.4. Counts for categorical response variable for question 8
Table 5.11. shows the results of the main effects model of logistic regresson to

|II

examine if this response to assessing “visual appeal” factor of any of the two websites
has any statistically explanatory power for a participant picking that particular website
for question 2 — which website, in your opinion, is better at doing its job to interact with
prospective students. This, in turn, helped analyse factors/elements that had statistically
significant power to explain a participant chosing a particular website to be better than

another.

Table 5.11
Logistic regression for question 8

Summary of Forward Selection

Score
Effect Number . . Variable
Step Entered DF In Chi- Pr > ChiSq Label
Square

1 Q5_6 1 1 5.5203 0.0188 Q5_6
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The results show that the variable ‘visual appeal’ is statistically significant, to a
significance level of 0.05, to a participant evaluating a particular website to be better in
question 2. In other words, visual appeal is one of the significant factors that can be
attributed to a participant chosing a website to be better in response to question 2.
Conclusion: Visual appeal plays a significant role in deciding if the re-developed website

is better than the old one.

Question 9 (Data Field Q5 7): Website 1 interface was more consistent compared to

Website 2

Explanation: This question considered, from a prospective student website visitor’s
point of view, if incorporating an element of visual consistency could have had any
explanatory power on choosing one website over another as a better one in response to
guestion 2.

Analysis: Figure 5.5 shows the plots of counts for different categories of ordinal
responses.

Table 5.12. shows the results of the main effects model of logistic regression to
examine if this response to assessing “consistent interface” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to
interact with prospective students. This, in turn, will help analyse factors/elements that
had statistically significant power to explain a participant chosing a particular website to

be better than another.
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Re-developed website had a consistent
interface
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Figure 5.5. Counts for categorical response variable for question 9
Table 5.12

Logistic regression for question 9

Summary of Forward Selection

Score
Effect Number . . Variable
Step Entered DF n Chi- Pr > ChiSq Label
Square
1 Q5_7 1 1 7.9300 0.0049 Q5_7

The results show that the variable ‘interface consistency’ is statistically
significant, to a significance level of 0.005, to a participant evaluating a particular
website to be better in question 2. In other words, interface consistency is one of the
significant factors that can be attributed to a participant chosing a website to be better
in response to question 2.

Conclusion: Interface consistency plays a significant role in deciding if the re-developed

website is better than the old one.
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Question 10 (Data Field Q5 8): The information provided on Website 1 was useful and

easy to understand.

Explanation: This question considered, from a prospective student website visitor’s
point of view, if incorporating an element of content usefulness could have had any
explanatory power on choosing one website over another as a better one in response to
question 2.

Analysis: Figure 5.6 shows the plots of counts for different categories of ordinal

responses.

Re-developed website had more useful and
easy to understand content
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Figure 5.6. Counts for categorical response variable for question 10
Table 5.13. shows the results of main effects model of logistic regression to
examine if this response to assessing “content usefulness” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to

interact with prospective students. This, in turn, will help analyse factors/elements that
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had statistically significant power to explain a participant chosing a particular website to

be better than another.

Table 5.13
Logistic regression for question 10
Score .
Effect DF Chi-Square Pr > ChiSq
Q5_8 1 2.7042 0.1001

The results denote that the variable ‘content usefulness’ is statistically NOT
significant, at a significance level of 0.05, to a participant evaluating a particular website
to be better in question 2. In other words, content usefulness cannot be considered as
one of the significant factors that can be attributed to a participant choosing a website
to be better in response to question 2.

Conclusion: The researcher does not have statistical evidence to prove that content
usefulness plays a significant role in deciding if the re-developed website is better than

the old one.

Questions 11 and 12 (Data Fields Q5 9 and Q5 10): There was more information about

the Department of Computer & Information Technology and events at Purdue on
Website 1 than on Website 2
Explanation: These were the paired questions that assessed, from a prospective student

website visitor’s point of view, if incorporating an element of content relevancy could
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have had any explanatory power on choosing one website over another as a better one
in response to question 2.

Analysis: Figure 5.7 shows the plots of counts for different categories of ordinal

responses.
Content relevancy on re-developed website
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Figure 5.7. Counts for categorical response variable for question 11
Table 5.14. shows the results of the main effects model of logistic regression to
examine if this response to assessing “content relevancy” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to
interact with prospective students. This, in turn, will help analyse factors/elements that
had statistically significant power to explain a participant chosing a particular website to

be better than another.
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Table 5.14
Logistic regression for question 11
Score .
Effect DF Chi-Square Pr > ChiSq
Q5.9 1 0.4090 0.5225

The results show that the variable ‘content relevancy’ is NOT statistically
significant, at a significance level of 0.05, to a participant evaluating a particular website
to be better in question 2. In other words, content relevancy cannot be confidently
considered to be one of the significant factors that can be attributed to a participant
chosing a website to be better in response to question 2.

Conclusion: The researcher does not have statistical confidence to prove that content
relevancy plays a significant role in deciding if the re-developed website is better than

the old one.

Question 13 (Data Field Q5 11): There was more information on Website 1 about the

activities at Purdue about diverse ethnic backgrounds than on Website 2.

Explanation: This question considered, from a prospective student website visitor’s
point of view, if incorporating an element of cultural markers could have had any
explanatory power on choosing one website over another as a better one in response to
question 2.

Analysis: Figure 5.8 shows plots of counts for different categories of ordinal responses.
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Re-developed website had more information
about diverese ethnic backgrounds
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Figure 5.8. Counts for categorical response variable for question 13
Table 5.15. shows the results of the main effects model of logistic regression to
examine if this response to assessing “cultural markers” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to
interact with prospective students. This, in turn, will help analyse factors/elements that
had statistically significant power to explain a participant chosing a particular website to

be better than another.

Table 5.15
Logistic regression for question 13
Score .
>
Effect DF Chi-Square Pr > ChiSq

Q5_11 1 1.4747 0.2246
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The results denote that the variable ‘cultural markers’ is NOT statistically
significant, at a significance level of 0.05, to a participant evaluating a particular website
to be better in question 2. In other words, cultural markers cannot be confidently
considered to be one of the significant factors that can be attributed to a participant
chosing a website to be better in response to question 2.

Statistical non-significance of cultural markers requires elaborate explanation
because the focus of this research effort has been to try to assess the impact of this
cultural personalization. However, there is a strong possible explanation for this result.
The survey instrument could not gather information about ethnicity of students and
hence, there was no way to relate a response from a student, whether
underrepresented or not, to he/she finding one website better over another.
Additionally, the cultural personalization was available to only students that selected
their ethnicity to be one of the underrepresented cateogries. Students that were
caucasian males or females were not exposed to this cultural personalization. However,
even such students answered this question, thereby, influencing the overall response.
Conclusion: Researcher does not have statistical evidence to prove that cultural markers

play a significant role in deciding if the re-developed website is better than the old one.

Question 14 (Data field Q5 12): The information provided on Website 2 was useful and

easy to understand

Explanation and Analysis: This was a paired question with question 3. The analysis of

responses is in agreement with the the one for question 10.
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Conclusion: Researcher cannot provide statistical evidence that content usefulness
thereby, plays a significant role in deciding if the re-developed website is better than the
old one.

Question 15 (Data field Q5 13): | found useful information about different programs

at/initiatives at Purdue

Explanation and Analysis: The response to this question was misleading because it does

not specifically compare two website. Therefore, a user’s positive opnion could not be
assumed to be for a re-developed website — leading to bias. Hence, this was a poorly

framed question and could not be reliably analyzed.

Questions 16 and 17 (Data Fields Q5 14 and Q5 15): | could open all the links | clicked

on website 1/website 2
Explanation: These were the paired questions that considered, from a prospective
student website visitor’s point of view, if incorporating an element of working links
could have had any explanatory power on choosing one website over another as a
better one in response to question 2.
Analysis: Figure 5.9 shows the plot of counts for different categories of ordinal
responses.

Table 5.16. shows the results of main effects model of logistic regression to
examine if this response to assessing “working links” factor of any of the two websites

has any statistically explanatory power for a participant picking that particular website
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Working links on websites
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Figure 5.9. Counts for categorical response variable for question 16
for question 2 — which website, in your opinion, is better at doing its job to interact with
prospective students. This, in turn, will help analyse factors/elements that had
statistically significant power to explain a participant chosing a particular website to be

better than another.

Table 5.16
Logistic regression for question 16
Score .
Effect DF Chi-Square Pr > ChiSq
Q5_14 1 0.6910 0.4058

The results denote that the variable ‘working links” is NOT statistically significant,
at a significance level of 0.05, to a participant evaluating a particular website to be

better in question 2. In other words, ‘working links’ cannot be confidently considered to
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be one of the significant factors that can be attributed to a participant chosing a website
to be better in response to question 2.

Conclusion: The researcher does not have statistical evidence to prove that element of
‘working links’ plays a significant role in deciding if the re-developed website is better

than the old one.

Questions 18 and 19 (Data Fields Q5 16 and Q5 17): The interface on website

1/website 2 assisted me when | made an error, if any.

Explanation: These were the paired questions that considered, from a prospective
student website visitor’s point of view, if incorporating an element of assistive interface
could have had any explanatory power on choosing one website over another as a
better one in response to question 2.

Analysis: Figure 5.10 shows the plot of counts for different categories of ordinal
responses.

Table 5.17. shows the results of the main effects model of logistic regression to
examine if this response to assessing “assistive interface” factor of any of the two
websites has any statistically explanatory power for a participant picking that particular
website for question 2 — which website, in your opinion, is better at doing its job to
interact with prospective students. This, in turn, will help analyse factors/elements that
had statistically significant power to explain a participant chosing a particular website to

be better than another.
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Figure 5.10. Counts for categorical response variable for question 18

Table 5.17
Logistic regression for question 18
Score .
Effect DF Chi-Square Pr > ChiSq
Q5_16 1 0.4655 0.4951

The results denote that the variable ‘assistive interface’ is NOT statistically
significant, at a significance level of 0.05, to a participant evaluating a particular website
to be better in question 2. In other words, ‘assistive interface’ cannot be confidently
considered to be one of the significant factors that can be attributed to a participant
chosing a website to be better in response to question 2.

Conclusion: The researcher does not have statistical evidence to prove that element of
‘assistive interface’ plays a significant role in deciding if the re-developed website is

better than the old one.
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Question 20 and 21 (Data Fields Q6 and Q7): Did you encounter an error while using the

Websitel or / were stuck at any point? Please answer yes or no.

Explanation: The question tried to gauge if a student ever faced an error during his
interaction on the website which may influence his/her response in evaluating a website
to be better or worse than another. This was to ensure that websites, the way they were
presented to students, were error-free.

Analysis: Figures 5.11 and 5.12 show the counts for number of respondents that found
an error on any of the websites. Tables 5.18, 5.19, 5.20 and 5.21 show that these results
are statistically significant (significance level 0.0001) and have not occurred solely by

chance.

Error on Re-developed Website

50
45
40
35
30
25
20
15
10

M Error on Re-developed
Website

Yes Mo

Figure 5.11. Error on Re-developed website
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Error on Old Website
60
50
40
30 M Error on Old Website
20
10
i}
Yes MNo
Figure 5.12. Error on Old website
Table 5.18
One-way frequencies for count of error of Re-developed website
Q6
Q6 Frequency Percent Cumulative Cumulative
Frequency Percent
1 9 16.07 9 16.07
2 47 83.93 56 100.00
Table 5.19
Chi Square Test for Equal Proportions for Table 5.18
Chi-Square 25.7857
DF
Pr > ChiSq <.0001
Frequency Missing =3
Table 5.20
One-way frequencies for count of error of Old website
Q6
Q6 Frequency Percent Cumulative Cumulative
Frequency Percent
1 8 13.56 8 13.56
2 51 86.44 59 100.00
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Table 5.21
Chi Square Test for Equal Proportions for Table 5.20
Chi-Square 31.3390
DF 1
Pr > ChiSq <.0001

Frequency Missing =3

5.3.1 Consolidating Quantitative Data Analyses

To summarize the results of statistical tests from Section 5.3, table 5.22 lists
which of the individual main effect models were significant enough when analyzed using

Logistic Regression.

Table 5.22
Categorizing Response Variables
Significant Response Variables Non-significant response variables
Ease of use Content usefulness
Ease of navigation Content relevancy
Visual appeal Cultural markers
Interface consistency Woking links

Assistive interface

Now, once the study has identified the variables significant enough to decide
one website to be better over another, it can analyze if any of these response variable
interact between each other to produce the result at hand. Table 5.23 shows the SAS
ouput.

From the Pr > ChiSq column in Table 5.23, it can be concluded that none of the
considered response variables have a statistically significant ‘interactive effect’ on the

choice of a website being better than another — in response to question 2 of the survey
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questionnaire. Hence, all these factors need to be considered in separation from one

another, and there is no combined interactive effect observed in the data.

Table 5.23
Interactive model of logistic regression
Parameter DF Estimate Standard Wald Pr > ChiSq
Error Chi-Square
Intercept 1 -5.0425 2.9311 2.9596 0.0854
Q5_1 1 0.6519 0.4132 2.4889 0.1147
Q5_5 1 0.3160 0.4119 0.5884 0.4431
Q5_6 1 0.7086 0.4132 2.9410 0.0864
Q5_7 1 0.2245 0.4673 0.2307 0.6310
Q5_1*Q5_5
*Q5_6* 1 0.00541 0.0114 0.2259 0.6346
Q5_7

In other words this also means that the responses to questions assessing these
qualities of re-developed website over the old one, respondents have not shown any

trend in one of these implemented characterisitcs affecting the other.

5.4 Data Analysis — Qualitative

Qualitative data for the concluding 2 questions of the survey instrument have
been analyzed using constant comparison method discussed in Literature Review
section. Rest of this section tries to analyze the remaining two questions of the survey

instrument, using qualitative data analysis.

Questions 22 and 23(Data Fields Q8 and Q9): Please briefly list any features that you feel

would enhance the usability of Website 1/Website 2.
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Analysis: Responses to this question have been analyzed separately for two websites
and listing results in terms of categories of responses that were reported. These are the
categories that were identified by students as the ones that need most attention in
enhancing the usability of either website.

Table 5.24 lists the consolidated results in terms of significant categories. These
are the results of constant comparison method applied on the responses of two
guestions. There was a significant non-response observed for this question, it being
towards the end of the survey and a free form non-mandatory one. Non-response
includes not having answered this question/entered not applicable or NA or entered
irrelevant or garbled values as it was not a mandatory. The results in Table 5.24 present
these categories as a percentage of total respondents. Table 5.24 shows that 54% of the
respondents regarded visual appeal, user interface, and comprehensiveness of the
website as features that would enhance website usability pertaining to the old website.
They felt the website was lacking those elements and if added could help enhance the
usability. On the other hand, there are only 9% of the respondents thought the re-

designed websites needs any changes on this category.

5.4.1 Implementing Qualitative Responses

Responses to qualitative questions include suggestions which have been
implemented in the re-developed system. Some of the suggestions could not be
implemented with the existing infrastructure or are out of the scope of this study to be

analyzed and incorporated. One of the important improvements implemented was to
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Table 5.24
Categories perceived out of qualitative responses to questions 22 & 23
Old Website Re-designed Website
Countasa % Countasa %
Category of Total Category of Total
Respondents Respondents
Visual appeal/Colorful Look and
look/Professional look >4% feel/Aesthetics/Appeal 9.15%
Structure/Design of web- 3.48% Page refresh 3.48%
form
Information content 2.61% Form/Structure/Design 4.38%
Information Content 0.87%

make the field of choosing a high school as non-mandatory one. The original design had
a student pick his/her school from a list of schools that pops up depending on the zip-
code entered.
Although, a fair number of students liked this feature, it also had a setback that the pop-
up window may not open at all times depending on the client’s browser setting, and it is
out of the control of the developer. This field is highlighted in Figure 5.13. In the initial
design, the purpose of not letting the student enter his/her high-school was
e To make sure the system captures valid data and deters a user from entering
misleading values, hence, this field was earlier non-editable and could only be
populated depending on the value of the school name selected in the pop-up

box.
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e To let the system contact the National Center for Education Statistics portal to
get more information about a student’s demographic and background using
accurate parameters. For example, if there are any typos in the school name
entered by the student, the re-designed website may not be able to contact
NCES web query tool and get appropriate information.

However, because of the before-mentioned reason this field is now editable and user is

trusted to enter correct information.
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5.5 Discussion

This study was focused on understanding if the improvements, primarily in terms
of ethnic personalization, and secondarily in terms of website design, appeal to the
interests of prospective students or not. The survey responses indicate with statistically
significant numbers on each category that users did prefer the new design over the old
design in terms of its ease of use, ease of navigation, visual appeal and interface
consistency on the redesigned website. These results are in agreement with the results
of the study that looks at perceived usability and satisfaction on a website (Flavia'n,
Guinali'u, & Gurrea, 2005) and the study that applied the techniques of traditional
system design to website design (Marquis, 2002). None of the other factors seems to
have statistically influenced the decision of a participant to prefer the re-designed
website over the other, which indicates that there could be other factors that a future
study should consider. This is in agreement with the results cited in a paper that tried to
propose a framework for evaluating academic website quality (Mebrate, 2010). From
the analysis of qualitative questions, it is also reflected that more than 50% of the
students regarded visual appeal and user interface of a website to be linked to its
usability when asked for suggestions to improve either of the two websites.

However, analysis of responses to questions that yield insights on whether the
cultural markers to personalize the interaction increased a redesigned website’s appeal
to the user did not yield statistically significant results. Several explanations are possible

for this to take place and are beyond the scope of this study. The researcher, therefore,
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has investigated the causes of misleading or non-responses and presented those as

limitations of the existing study and recommendations for further studies.

5.5.1 Limitations of the Study

This section tries to state the limitations of the study from the knowledge
gathered throughout the duration of the research so as to let the future work be guided
by these efforts. Below is the list of elements identified to have negatively influenced
the responses to the survey questionnaire, along with the discussion to prevent flaws, if
any, in the future.

1. Length of the survey and placement of questions: Length of the survey
instrument plays an important role in the response rate as well as the quality of
responses. Questions asked later in the questionnaire pose a significant
possibility of producing lower quality data (Galesic, & Bosjnak, 2009). This can be
attributed to the accumulating fatigue and boredom along with the length of the
survey. Questions that are primarily aimed at gathering data for the main
research questions should, therefore, be placed at the beginning or close to the
beginning of the survey.

However, there is sometimes a compelling need to include questions that

validate each other’s responses. E.g. cross-verifying answers to questions:

o (a)Is A greater than B? and

o (b)IsBis less than or equal to A?
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tells the researcher if a response was thoughtful or haphazard. Such pairs of
questions help in validating the data, thereby, instilling confidence in the quality
of data but at the same time increase the length of the questionnaire. Future
studies should, therefore, aim for an optimal length of the survey.

Incentives for subjects: An extrinsic motivator plays an important role in a
participant’s intrinsic interests to follow through a survey, be it lengthy or
otherwise (Galesic, & Bosjnak, 2009). The approved protocol and the budget of
the study did not allow for any incentives to be granted to subjects. Future work
should consider offering incentives to the population for successful completion
of the survey instrument. A few examples of such incentives for the same
population as this study are bonus points/extra credit for taking the survey, a gift
card awarded by lottery system, etc.

Progress indicators: Graphic progress indicators in survey design can help keep
the respondents motivated to finish the survey, but an additional
processing/download time involved with such features may hamper the overall
experience (Couper, Traugott, & Lamias, 2001). Future studies should take care
to make a prudent use of such tools by using advanced technologies and tools
that will provide better features for administering surveys yet not add to the
download time. An alternative to this could be to have an optimal-length survey
on a single webpage with scrollbars.

Duration of surveys: The survey tool Qualtrics tracks survey durations and also

provides brief statistics about a particular survey based on how much time every
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respondent spent to complete a survey. Table 5.9 lists these statistics from

Qualtrics.
Table 5.25
Survey Durations
Group Total Responses Duration Mean (hh:mm)
Monday, April 16, 2012 63 0:07
Thursday, April 19, 2012 34 0:04
Friday, April 20, 2012, )
11:30am 16 0:06
Friday, April 20, 2012,
1 :
3:30pm 9 0:05
Average Duration Mean 0:06

As shown in Table 5.9, a participant spent 6 minutes on an average to finish a
survey. This mean, however, is skewed towards the higher end by outliers that
took an unusual amount of time to complete the survey, e.g. survey durations of
39m 59s, 46m 37s, 1h 8m 4s, 45m 32s, 44m 40s. Hence, in the absence of these
outliers, the mean duration would have been even lower. However, the
expected time to complete the survey was 8-10 minutes provided that
participants thoughtfully answer every question. Hence, there seems to be a
good enough difference between the observed and expected duration means.
This may be attributed to participants being students and the survey being
administered during the lab section. Hence, the subjects could be expected to
have hurriedly completed the survey instrument without much sincerity and
thoughtfulness. Future studies should consider dedicating a period of time to

administer surveys or consider sending web survey links in email with enough
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lead time to account for allowing plenty of time to let students complete the
survey. This, however, poses another challenge of non-response which needs to
be considered while designing a study.

5. Testing website features: The redesigned website included personalization
features such as cultural markers relevant to ethnicity of a student and
pertaining to the interests entered by the student on the web form. Referring to
the lower duration mean for survey responses and the analysis from logistic
regression, there is a fair possibility that not all participants have tested all the
features of the redesigned website. Future survey instruments should encourage
participants to try the primary features before starting to take the survey. This,
however, poses a risk of researcher bias and should be avoided while

formulating future studies.

5.6 Recommendations for Future Studies

Testing of academic websites, especially for prospective students, may not be a
one-time activity because students keep visiting a website over the duration of an
academic year and otherwise. Hence, continual improvements are necessary in order to
cater to the existing needs of the user group. This needs to be an iterative process of re-
design/re-development and assessment. Based on this post-study analysis of the
process, methodology and outcomes, below are the recommendations for future

studies:
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1. Category of subjects: This study considered only the prospective students as the
subjects and thereby, the users of a website. Although this helped in narrowing
down the scope of the study and finding answers from pre-defined perspectives,
users of an academic website are not only the prospective students.
Guardian/parents of prospective students are equally likely to be the users of an
academic website. Hence, future studies may also focus their efforts on
personalization based on type of user that is requesting information from the
website. Also, future designs should consider having further emphasis and
personalization for women/female prospective students and/or their parents.

2. Evaluation criteria: From an extensive study of literature, this study tried to
selectively implement and assess specific elements of website design identified
in the past work. It failed to develop, implement and evaluate an exhaustive list
of these design elements due to the limitations on scope, time and budget.
However, some design elements demonstrate much more importance to a group
of subjects than others. Hence, identifying critical factors to a particular design
for a particular group of users is crucial and needs to be considered by future
work.

3. Re-design framework: Although this study was not able to find definitive answers
to its research questions, the re-design of the website which engages the
department and the diversity office of a college in recruiting under-represented
minorities, is believed to prove helpful in effectively designing future outreach

programs.
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4. Development platform: Future studies should incorporate the platform upgrade
of ASP.NET 2.0 to the latest version. This will enhance the user experience along
with providing the developer with further resources to incorporate newer

development technologies such as AJAX, Silverlight etc.
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Appendix A CIT Info Sheet

CIT Info Sheet (Page 1)

PURDUE

Department of Computer and Information Technology (CIT)
http:/iwww.tech.purdue.edu/cit

CIT Important Information:

CIT offers bachelor's degrees with courses in the following areas:

« Computational Life Sciences « Information Technology Health Care

e« Computer Forensics « Network Engineering & Administration

s Database Management s Software Development & Computer Programming
¢ Information Security & Assurance e Systems Integration

» Information Systems * Wireless Technologies & Implementation

The Department of Computer and Information Technology (CIT) is accredited by ABET, Accreditation
Board for Engineenng and Technology, effective October of 2005. CIT offers two B.S. degree
concentrations: Information Systems Technology and Network Engineenng Technology. Both
options are mapped out in detail on our website at:

http:/iwww .tech.purdue.edu/cit/academics/undergraduate/curricula/index.cfm

The first two semesters are the same for students in either concentration. Students are not expected
to make a concentration decision at first registration, but are urged to examine each plan of study and
make a decision some time during the first year. Delays in a decision may lead to extra semesters for
degree completion.

Incoming students are expected to already possess:
v Personal Computing Literacy Skills.
http:/iwww.tech.purdue.edu/cit/contribute_downloads/posminpcskills.doc
v Calculus Skills. Two calculus courses are required for each B.S. concenfration. If you feel
that you are not proficient in calculus, you may take preparatory courses. Please note:
preparatory courses do not fulfill any degree requirements.

University Course Catalog: https://myPurdue.purdue.edu
University Schedule of Classes: https://myPurdue.purdue.edu

Current CIT West Lafayette faculty and areas of specialization:

Discovery Support End User
Biomedical Informatics & Computer Forensics Database Management Systems Computing
High Performance Computing Marcus K. Rogers, Chair  John A Springer, Chair Lonnie D. Bentley Diawn D. Laux
Michael D. Kane, Chair Richard P. Mislan Lannie O. Bentley Thomas J. Hacker Julie R Mariga
Jeffrey L. Brewer Dawn O Laux Michasl D. Kane Guity Ravai
Thomas J. Hacker Brandeis H. Marshall Eric T. Matson
John & Springer John A Springer

Network Engineering
IT Health Care Technology!/Security Software Development  Systems Integration IT Energy Systems.

Jeffrey L. Brewer Phillip T. Rawles, Chair Kyle D. Lutes, Chair Kewin C. Dittmian, Chair J. Eric Dietz
Kevin C. Dittman Melizsa J. Dark Alka R Harriger “ictor M. Barlow Eric T. Matson
Alka R. Hariger JJ. Eric Dietz Eric T. Matson Lonnie D. Bentley
Michael D. Kane Raymond A Hansen Alejandra J. Magana Jeffrey L Brewer Robotics
Kyle D. Lutes Anthony H. Smith Guity Ravai Michas! D Kane Eric T. Matson
Richard P. Miglan Julia M. Taylor Alejandra J. Magana Julia M. Taylor

Diavid M. Whittinghill Jeffrey L Whitten

Updated April 2012, Information Sulject to Change
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CIT Info Sheet (Page 2)

Faculty contact information and bios are available at: http://iwww.tech.purdue.edufcitifacultyandstafflindex.cfm
For more information on courses and areas of specialization, feel free to contact the faculty member directly.

CIT Scholarships Available:

CIT Scholarships are available by applying through the College of Technology Scholarship
application process. (Incoming Freshmen are eligible and encouraged to apply.)
The application forms and deadlines can be found at: http://www tech.purdue_edu/Scholarships.

Some recent donors to the CIT scholarship program include:
Boeing, Caterpillar, Inc., CIT Alumni and Industrial Advisory Board Scholarship,
CNA Foundation, Crowe Horwath, Eli Lilly & Company, Exxon Mobil, John Deere
& Company. United States Steel Corporation

Association of Information Technology Professionals (AITP) Student Chapter
Students are encouraged to join AITP. For more information go to: http://net1.tech.purdue.edu

CIT Career Placement: Within six months of graduation, 95% of CIT students report employment.
The average starting salary over the last three years is $56,000.

CIT Student Data: Undergraduate enrollment is currently 450 students.
An average of 90 freshmen are admitted each fall.
CIT has over 3500 alumnil

Purdue Scholarships Available: http:/fiwww. purdue.edu/DFA/sandg.php
Campus Computer Purchase Agreements: hitp://www.itap.purdue.edu/shopping

Information for Undergraduate Admissions - Students & Parents:
http:/ladmissions.purdue.edu/Admissions_Criteria/lmportant_Dates.html
Apply as early as possible your senior year (August-October).

Information about Purdue Computer Systems known as Information Technology at
Purdue(ITaP): http:/iwww.itap.purdue.edu

Note: Whenever possible, we post information to our website. Please make a habit of checking it often for
updates and new information. http:/fwww.tech.purdue.edu/cit

Questions: If you have any questions that weren't covered or have questions in the future, please
feel free to contact us.

Contacts:

CIT Main Office: (765)494-2560

Jeffrey Brewer, CIT Professor & Interim Department Head, jbrewer@purdue.edu (765) 496-6838
Alka Harriger, CIT Professor & Associate Department Head, harrigea@purdue.edu (765) 494-2565
Linda Young, CIT Head Academic Counselor, [young@purdue.edu (765) 494-6484

Angie Murphy, Assistant to the Department Head, armurphy@purdue.edu (765) 496-6003

Updated April 2012, Information Sulject to Change

91



Appendix B SAS Scripts
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libname Diptixls 'H:\My Documents\Sem 04\Thesis Stuff\Data

Analysis\Survey CompleteData.xls';
run;

data work.SCD;
set Diptixls.'SCD$'n;
run;

proc print data= work.SCD(firstobs =1 obs = 5);
run;

proc freq data = SCD;
Tables Q3 / chisqg;
run;

proc freq data = SCDQ3;
Tables Q3 *OrderPresntn / chisqg;

run;
data SCDQ4;
Set SCD;
If OrderPresntn = 0 then do;
output;
end;
else i1f OrderPresntn = 1 then do;
If Q4 = 2 then Q4 =1 ;
else 1f Q4 = 1 then Q4 =2 ;
output;
end;
run;

proc freq data = SCDQ4;
Tables Q4 / chisg;
run;

proc freq data = SCDQ4;
Tables Q4 *OrderPresntn / chisq;

run;

PROC PRINT DATA = SCD;

RUN;

data SCDQ5 OPO ; /* This only modified Q5 1, Q5 5 and Q5 6 ; and also

Q4 such that preference for website 1 set to 1
to 0 */
Set SCD;

andthat for website 2

If OrderPresntn = 0 then do; /* you prefer website 1 (New

website */

If 05 1 =1 then 05 1 =5 ; /* STRONGLY AGREE takes 5 */

else if 95 1 = 2 then Q5 1 = 4 ;
else if Q5 1 = 3 then Q5 1
else if 95 1 = 4 then Q5 1 = 2 ;
else if Q5 1 = 5 then Q5 1

TAKES 1%/

3 ;

1 ;/* STRONGLY DISAGREE



if 05 5

else

if Q5 7

= 1 then Q5 5 =5 ;
else if Q5 5 = 2 then Q5 5 =
else if Q5 5 = 3 then Q5 5 =
if 95 5 = 4 then Q5 5 = 2 ;
else if Q5 5 = 5 then Q5 5 =
=1 then 05 7 =5 ;
else if Q5 7 = 2 then Q5 7 =
else if Q5 7 = 3 then Q5 7 =

else if Q5 7 = 4 then Q5 7 = 2 ;
else if 95 7 = 5 then Q5 7 =
if Q5 8 =1 then Q5 8 =5 ;
else if Q5 8 = 2 then Q5 8 =
else if 95 8 = 3 then Q5 8 =
else if Q5 8 = 4 then Q5 8 = 2 ;
else if 05 8 = 5 then Q5 8 =
if Q5 9 =1 then Q95 9 =5 ;
else if 95 9 = 2 then Q5 9 =
else if 05 9 = 3 then Q5 9 =
else if Q5 9 = 4 then Q5 9 = 2 ;
else if 05 9 = 5 then Q5 9 =
if Q5 11 =1 then Q5 11 =5 ;
else if Q95 11 = 2 then Q5 11 =
else if Q5 11 = 3 then Q5 11
else if Q05 11 = 4 then Q5 11 = 2 ;
else if 05 11 = 5 then Q5 11
if Q5 14 = 1 then Q5 14 =5 ;
else if Q5 14 = 2 then Q5 14 =
else if Q5 14 = 3 then Q5 14 =
else if Q5 14 = 4 then Q5 14 = 2 ;
else if Q05 14 = 5 then Q5 14
if Q5 16 = 1 then Q5 16 =5 ;
else if Q5 16 = 2 then Q5 16 =
else if Q5 16 = 3 then Q5 16 =
else if Q5 16 = 4 then Q5 16 = 2 ;
else if Q5 16 = 5 then Q5 16
If Q4 = 1 then Q4 =1 ;
else 1f Q4 = 2 then Q4 = 0 ;

output SCDQ5 OPO;
end;

run;
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Appendix C  Qualtrics Web Survey Tool

Qualtrics Web Survey Tool — Screenshot 1

LTy

Do NOT Accept ACCEPT
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Qualtrics Web Survey Tool — Screenshot 2
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() COMPUTER & INFORMATION TECHNOLOGY
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CIT Prospective Student Tracker
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Appendix D Approved IRB Protocol and Amendment

Approved IRB Protocol#1111011557

NOV 7 § 2011
res AV 1Z7(\2

RESEARCH PARTICIPANT CONSENT FORM
Fostering communications with underrepresented groups who

submit inquiries to the College of Technology via the website PURDUE UNIVERS
Alka R, Harriger, Professor and Associate Department Heard | INSTITUTIONAL AEVIEW BOARD |
Purdue University
Computer and [nformation Technology Department

Purpose of Research

The purpose of this research is to evaluate the usefulness and usability of « website that is able
to customize its response Lo the prospective students’ queries. You are asked to participate in
this research because you gre deemed as a prospective student to this university. If you're
freshman, you are more likely (o closely understand/relate to a high-school student’s interests
while choosing a college major, You can therefore provide insightful inputs about the
usefulness and usability of the website and help us evaluate and improve it.

Specific Procedures

Once you ¢lick on the consent form authorizing your consent to participete in the research
study, you will be provided with links to two websites developed for prospective students that
need information about college of technology at Purdue. You will be asked to navigate around
the website/s and possibly distinguish between the differences in experiences of the two. Afier
you have used the website, you will be asked to fill a brief enline survey to evaluate the
usefulness and usability of the toal.

Duration o ici

The websites are available online and will take not more than 15-20 minutes to tuke a quick
look at them. After you have satisfactorily explored the websites and tested some or all of the
functionalitics offered by it you will take 10-15 minutes to fill  brief online survey to evaluate
the usefulness and usability of the websites. The survey however is anonymous and needs to be
completed one time.

Risks

The risks are minimal and should not be different from participating in regular presentations or
online survoys, The results of this study are intended to serve as @ measure to evaluate the
usefulness and usability of the website, The survey is anonymous and does not require any kind of
contact information. The data you may enter on the website for testing will also be password
protected and only you will huve sccess to it at any point. Athough very unlikely there are chunces
of breach of confidentiality, T'o minimize this risk the results of the survey arc anonymous and are
not linked with any subject.




Approved IRB Protocol Amendment

PURDUE

UNIVERSITY HUMAN RESEARCHPROTECTION PROGRAM
INET TUTIOMAL REVIEW EOARDS

To: ALKA HARRIGER
KNOY 243

From: JEANNIE DICLEMENTI, Chair
Social Scence IRB

Date: 0471372012

Committee Action: Amendment to Approved Protocol

IRB Action Date 04/11/2012

IRB Protocol # 1111011657

Study Title Fostenng communications with undemrepresented groups whao submit inquines to the
Coflege of Technology via the website

Expiration Date 11272012

Following review by the Institutional Review Board (IRB), the above-referenced protocol has been approved. This
approval permits you to recruit subjects up to the number indicated on the application form and to conduct the
research as it ts approved. The IRB-stamped and dated consent, assent, and/or mformation form(s) approved for this
protocol are enclosed. Please make copies from these document(s) both for subjects to sign should they choose to
enroll in your study and for subjects 10 keep for thew records. Information forms should not be signed  Researchers
should keep all consent/assent forms for a period no less than three (3) years following closure of the protocol

Revisions/Amendments: If you wish to change any aspect of this study, please submit the requested changes to the
IRB using the appropriate form. IRB approval must be oblained befare implementing any changes uniess the change
15 1o remove an immedate hazard 1o subjects in which case the IRB should be immediately informed following the

change

Contnuing Rewsew: It is the Principal Investigator's responsibilty 1o obiain continuing review and approval for this
protocol prior to the expiration date noted above. Please allow sufficient time for continued review and approval No
research activity of any sort may continue beyond the expiration date. Failure to receive approval for continuation
before the expiration date will result in the approval's expiration on the expiration date. Data collected following the
expiration date is unapproved research and cannot be used for research purposes including reporting or publishing as
research data.

Unanticipated ProblemsiAdverse Events. Researchers must report unanticipated problems and/or adverse events to
the IRB. If the problem/adverse event is serious, or is expected but occurs with unexpected severity or frequency, of
the problem/even is unantcipated, it must be reported to the IRB within 48 hours of learning of the event and a written
report submitted withan five (5) business days Al other problemsievents should be reported at the time of Continuing
Review

We wish you good luck with your work. Please retan copy of this letter for your records.
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Appendix E  Survey Instrument

Pre-survey element 1:

Despite the announcement in the class, a survey participant was also presented
with the disclaimer before beginning the survey that taking the survey is
voluntary and they will not be penalized in any form if they chose to opt out of
it. This ONLY question was mandatory. If a participant chooses to not take the
survey he/she is redirected to the thank you/exit page. If he/she wishes to take
the survey, they are taken to the next page that has the further-mentioned

elements of the survey questionnaire.

Pre-survey element 2:

A glimpse of every website was show at the top of the questionnaire. This was
to ease their experience of the survey to easily evaluate the website than
relying on an individual’s memorization ability to remember striking

characteristics they spotted on each website.
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Survey Questionnaire

1. Didyou find any difference in the two websites presented to you?

0 Yes

o No

2. Which website, in your opinion, is better at doing its job to interact with

prospective students?
o Website 1

o Website 2

Strongly Agree

Agree

Neither agree nor disagree

Disagree

Strongly Disagree

Usability

3. |think website 1 was easier to use than website 2.

(Tullis & Stetson, 2004)

4, | would recommend Website 1 to a friend/relative.

5. I'would recommend Website 2 to a friend/relative.




6. |feel website 1 was frustrating to use than website

2. (Tullis & Stetson, 2004)

Ease of Navigation

7. Website 1 could be easily navigated

Aesthetics

8. The website 1 is visually appealing than website 2.

(Tullis & Stetson, 2004)

9. The website 1 interface was consistent. (Green &

Pearson, 2006)

Information Content & Personalization

10. The information provided on the website 1 was
useful and easy to understand. (Tullis & Stetson,

2004)

11. There was more information about the Department
of Computer & Information Technology and events

at Purdue on Website 1 than on Website 2.

12. There was more information about the Department
of Computer & Information Technology and events

at Purdue on Website 2 than on Website 1.
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13. There was more information on Website 1 about
the activities at Purdue for diverse ethnic

backgrounds than on Website 2.

14. The information provided on the website 2 was
useful and easy to understand. (Tullis & Stetson,

2004)

15. | found useful information about different

programs/initiatives at Purdue.

Control of Errors

16. | could open all of the links | clicked on Website 1.

17. | could open all of the links | clicked on Website 2.

18. The interface on Website 1 assisted me when |

made an error. (Green & Pearson, 2006)

19. The interface on Website 2 assisted me when |

made an error. (Green & Pearson, 2006)

20. Did you face an error while using the website or were stuck at any point?

Please answer yes or no.

21. If you answered yes for question 20, how much
would you rate the severity of this error (1: Least

Severe, 5: Most Severe)?




22. Please briefly list any features that you feel would enhance the usability of

Website 1.

23. Please briefly list any features that you feel would enhance the usability of

Website 2.
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