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Abstract

Undergraduate research has proven to be highly beneficial to students, yet

there are many students who do not know how to get involved or who are too

timid to approach professors to inquire about potential research opportunities.

Our hypothesis is that a cross-platform application has the potential to bridge the

gap and help more students get involved in undergraduate research by providing

them information about open positions and the faculty or staff members who are

mentoring the projects. The key focus of this thesis is to develop an application

that provides details about participating faculty or staff including their research

interests, biography, and posted positions in their lab or elsewhere that can provide

students the information necessary to come to a conclusion about what sort of

research to pursue and under whom they will research. Creating an application that

provides searchable and filterable details about open positions helps further refine

students’ searches and identify positions most geared toward the students’ interests.

This paper discusses the development of an Ionic Angular application that will

assist students in finding undergraduate research opportunities or other on-campus

positions and that will assist faculty and staff in filling their open positions with

students who have the particular background, interests, and skills best suited to the

requirements of those positions. In facilitating both key objectives, the application

supports the University of Arkansas’ emphasis on promoting research.
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1 Introduction

In Spring of 2022, initial work was started with the Office of Undergraduate

Research to create an application that would aid students in finding on-campus re-

search opportunities. By Fall 2022, preliminary decisions about application frame-

work and basic design had been made, so it would be my task to utilize the existing

framework and improve the design, create functionality, and complete objectives

so that the application can be published and used by students and faculty campus-

wide.

Undergraduate research is an important aspect of University activities, hav-

ing been proven to greatly impact an undergraduate student’s experience. Students

have reported hesitancy in reaching out to faculty to engage in research, represent-

ing a current gap in the ability to arrive at a beneficial research arrangement. It

is our hypothesis that a robust web presence could reduce this gap.

1.1 Motivation

Following the Coronavirus pandemic, innumerable operating norms changed

for everyone, from grade-schoolers to adults. University students were greeted with

a drastic shift, moving to a remote learning environment from what was largely a

face-to-face experience. Students surveyed by Top Hat in 2020 “overwhelmingly

preferred face-to-face over remote instruction,” but in the midst of a global pan-

demic, remote learning was considered the only option for universities to continue

educating their students in a safe manner [1]. Not only did this situation affect

students, but professors as well, with Forbes noting that hybrid and fully remote

work is likely to stay in higher education after the pandemic [2].

While many classes at the University of Arkansas are back to face-to-face

lectures or a hybrid model, typical communication has shifted as a result of the

COVID-19 pandemic. While completing online coursework, students were learning

1











Figure 3.9: Sequential Navigation to See Faculty or Staff Information
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The next main tasks noted were ensuring all required fields were in Firebase

so that everything could be stored properly. Key updates to the ”jobs” table

included adding a field for faculty and staff interest in hiring for a given position,

a field displaying whether the job was paid or not, and a field noting the date

the position was created so that the most recent job additions could be shown

to the students on their ”Home” page. The ”students” table that was added

allowed for student usernames and their interest in posted positions to be saved.

The ”overseerdetails” table was created to store information about the faculty

or staff member’s name, research interests, and biographical information. Since

the research interests and biographical information are posted publicly, that was

copied to Firebase, where it could locally be edited in the Firebase database. As

the database was updated, the code was changed to reflect these changes so that

information could be properly sent back and forth. Ensuring the connection to

Firebase with the modifications is correct helps guarantee the users are seeing

accurate and updated information.

The next key task was adding the ability for users to login and logout of

the application. The routing for the various pages could be done properly once

this was set up. While Azure Single Sign On is the end goal for user sign in,

due to the short timeline of this project, the current application utilizes Firebase

authentication. This allows users to easily login and logout out of the application

while developers can set up the logic for the code to account for information about

the signed-in user. The routing to appropriate student or faculty and staff pages

could be set up along with blocking access to certain pages when a user was not

logged in so that they could not see or edit the information they should not be able

to interact with. Having most of this set up will make the shift to Azure Single

Sign On much easier and will require minimal logic updates.

A task that was worked on throughout the development process was im-

proving the overall appearance of the application. Visual improvements included

updating text positioning and size, adding icons with buttons, and changing com-

ponents utilized so that it was easier to work with across the different platforms.

27



These small changes made a big difference in overall aesthetics and make the appli-

cation less unwieldy when a user is trying to interact with popups or dialogs. This

task went hand in hand with ensuring accessibility guidelines were met, which is

discussed in more detail in the next section.

3.3 Accessibility

As this application is intended to be made available to all students as well

as faculty and staff, accessibility is crucial to ensuring that everyone can utilize

the application. While this application is cross-platform, it has a web presence

and accordingly, it ought to meet all necessary standards that a web application

would be required to satisfy. To aid in verifying that these standards were met, the

University of Arkansas IT Services provided a template for a VPAT, or a Voluntary

Product Accessibility Template. This document had links to accessibility guides

and accepted standards as well as a place to note if each standard was met. This

template helped the development process because if any of the standards were not

yet met, shortcomings could be noted and implemented.

The World Wide Web Consortium Accessibility Guidelines covered four

main principles [23]. These included ensuring that the app was:

1. Perceivable

2. Operable

3. Understandable

4. Robust

These principles were broken down into many various, specific sub-points. This

specificity would help ensure that required accessibility needs were met during the

development process, allowing developers to note any place where the application

might be lacking necessary features.
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Making the application perceivable meant consideration of factors involving

the text on the screen, non-text content displayed on the screen, audio played to the

user, and timed components. A key idea presented in the Guidelines was providing

alternatives to make the screen easier to read or hear. As this application did

not involve audio or timed components, consideration of those elements was not

applicable. However, additional issues were addressed with the text and non-text

content. This work included ensuring that a screen reader would read any and all

important text to the user while disregarding reading image titles or other non-

text content. This meant that any header, button, or navigation option needed to

be read out, so edits were made to ensure this worked as intended. A Windows

screen reader was used to test this, making sure that a user would be able to hear

descriptive information that would allow them to effectively utilize the application.

Another factor to be considered was the use of colors on the screen, as they needed

to contrast enough to be easily read. This ultimately led to a very simple color

theme of the application that only used the University of Arkansas’ colors and did

so sparingly to avoid distracting the eyes from the content being displayed. Colors

were also not used as the only means of conveying information, as that would not

allow users requiring screen readers to obtain that information.

The next key principle was ensuring the application was operable, specif-

ically referring to user interface components and navigation. Many users might

only use a keyboard rather than interacting with a mouse, so the keyboard needed

to be able to move to allow information on the screen to be read and not trap the

user at a certain point. A crucial guideline within this principle was not designing

content in a way that might trigger seizures that could be detrimental to a user’s

health. To prevent this, the application should not flash more than three times

within a second. This application meets that criterion, as the only time it flashes

at all is when redirecting a user to a different page. Additionally, users should be

able to ”navigate, find content, and determine where they are” [23]. This involves

providing titles for the pages, presenting data and navigating users in a logical way,

and ensuring the purpose of links can be determined just from the text provided to
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the user. Other criteria within this larger section included various timing concerns,

making sure that timing could be adjusted for the user to perform certain actions.

Regarding moving, blinking, and scrolling on the application, a user should be

able to stop, pause, or hide any of these actions. As this application does not have

timing restraints or moving, blinking, or automatic scrolling, modifications did not

need to be made as they were not applicable. Upon going through this section of

the guidelines, the code was modified to ensure the keyboard navigation would

work with a screen reader and those crucial elements were able to be reached by

just the keyboard. Testing was also done to make sure that a user would not be

blocked on a certain page or component when they were solely using a keyboard.

The third key principle was ensuring the application was understandable.

This includes making text content readable, utilizing default human language, and

reducing the usage of unusual words, abbreviations, or content that requires an

advanced reading level. Additionally, the pages should ”appear and operate in

predictable ways” by allowing components to be focused on, keeping navigation

consistent when it is repeated on various pages, and allowing users to initiate the

change of context or turn off automatic changes of context [23]. Error identification

and prevention is another key concern noted in the guidelines, ensuring that users

are aware of any issues and able to fix them. Labels should also be utilized to

inform users of any content that they have to input. While the code already

utilized the same components across various pages so that there was consistency,

additional error checking was included to confirm with users that they wanted to

complete a certain operation when it came to removing positions.

Lastly, the application ought to be robust. In the context of accessibility,

this means that the code should be written to be compatible with current assistive

technologies while being robust enough to accommodate future technologies that

aid accessibility. Appropriate start and end tags along with programmatically

determining as much as possible aid in achieving this goal. Ensuring compatibility

for future assistive technologies allows this application to have a longer lifespan

and to be used for years in the future with minimal significant changes required
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to ensure compatibility.

Keeping these accessibility guidelines in mind while developing is not only

good and accepted practice, but it will also ensure that everybody can utilize this

tool as intended.

31



4 Conclusion and Future Work

Overall, this application met all objectives as set forth. From determining

the necessary information to displaying it to the user so that they can utilize

this application as intended, the requirements for this project were accomplished.

Next steps that should occur in coming months include adding in Azure Single

Sign On (SSO) like other University of Arkansas applications and migrating the

application to Ionic Red Hat so that it can be deployed for student and faculty or

staff use. Most of the logic for routing and for blocking pages from access based on

the logged-in user has already been completed, so the code will just need to shift

slightly so that the same logic works with Azure SSO. Migrating the application

itself and the databases used by the application to Ionic Red Hat will be crucial

to widespread use in the future because it will allow this application to be used

as intended across campus, benefiting all students, faculty, and staff [24]. Red

Hat allows for deployment of the application as well as the utilization of enhanced

security services [24]. Prior to deployment of the application on something like

Red Hat, nobody but the developers can access the application, so the benefits

from this project will not be reaped until the application can start being used

regularly. Another future task would be compiling all of the Campus Web Data in

one place, including information about faculty and staff members’ phone numbers,

emails, research interests, biographies, and more. Having all of the data accessed

by this application along with other campus web data in one place will streamline

the process of accessing this information and allow for easier development of other

applications in the future.

Considering the shift to online learning and the general concern of reaching

out to professors to discuss research opportunities, this application can help bridge

the gap. Students with easy access via the application to information about faculty

and staff members’ research interests and open positions for jobs or research op-
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portunities will be able to choose research areas they are interested in. Supporting

the University of Arkansas’s institutional priority on research, this application will

help more students become aware of the various opportunities across the different

departments on campus. Once they learn of these positions and can identify jobs

that are of interest, they can easily act on the information and get involved in

research. This application along with the aforementioned future deployment and

development tasks will greatly aid students in finding opportunities and becoming

involved in research. In so doing, they can enrich their education and contribute

to finding solutions to problems in whatever area of research the students pursue.
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