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Fig. 4.1: The card swiper interface displaying only the student input section.

receives the testing center’s information from the automated check-in and scheduling system
when it is launched. The information presented to the proctor includes the lab-name, total
available seats, total vacant seats, the authorized IP-range etc. This information changes
when a student finishes a test or times-out from a test and makes the matching seat va-
cant. In order to display seat availability to the proctor, the information is updated every
8 seconds through an AJAX call from the automated check-in and scheduling system. The
time limit of 8 seconds is chosen to reduce the number of times the system references the
iNetTest database while also providing for real time seat availability. The proctor can also
extract information on the current availability of seats through the interface. If a seat is
available, a message indicating the seat availability is displayed. If a seat is unavailable,
a message indicating the next time instant at which a seat is likely to be available is dis-

played. Apart from text messages, an added feature used is color coding to display the
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availability of seats. The colors red and green are used to highlight messages. Red indi-
cates no seats available, while green indicates that seats are available. Such a color coding
technique makes it easier for the proctor to perform check-ins as the need to read messages
becomes optional. To further aid the proctor, a progress bar indicating the percentage of
lab occupancy is also created using the JQuerry-UI. Information regarding the percentage

of seats currently occupied can be obtained from the progress bar(see Fig. 4.2).

Card Swiper Administrative Page x

WELCOME ! YOUR CARD SWIPER INTERFACE 15 NOW READY TO ACCEPT CHECK - INS FOR ALL USU STUDENTS.

You may choose to interact with this interface in the following two ways

1.) Quickly Swipe an A-Card & wait for the Beep, 2)0r ly Enter an A-Number (eg -

"SwiperLab" has a seat Availabile for Check-In: "Right Now II"

Slan Ip Adaess - ™129.123.76.97" . Stop Ip Address | "129.123.76.117"

Total Seals - "5", Available Seats: "2~

COOOO,

[F—— —
RESET INTERFACE || CANCEL
) )

Fig. 4.2: The card swiper interface displaying the lab-information section.

The third section is called the check-in section and displays detailed information per-
taining to all tests scheduled for a student. The proctor uses this information to check
in a student. After an A-Number is processed, if a student has any test(s) scheduled at
the testing center, the automated check-in and scheduling system displays this information
in the check-in section of the card swiper interface. If a student does not have any tests

scheduled, no data is presented to the proctor, forbidding him from committing a check-in.
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Furthermore, only if a seat is available at the current time at the testing center, can the
proctor receive information from the automated check-in and scheduling system to commit
check-ins.

After an A-Number is processed, a label with a student’s first and last name is displayed.
Other useful information such as the number of scheduled tests and a reservation status
is also displayed within the same label. For every test that is scheduled for a student,
the matching information required for a check-in is presented to the proctor through a
JQuerry-UI widget called an ”accordion”.

Each tab on the accordion is set to automatically open and display relevant test infor-
mation on a mouse-hover event. Each tab heading contains a test name and the student’s
reservation status for that particular test. The reservation status shows the keyword “re-
served” if the student has made a prior reservation for the test, or shows the keyword
“unreserved” if the student has not made any reservations. With this basic information
presented to a proctor as tab headings, the proctor does not need to hover over every tab
to access the test details. He/she can obtain the test name directly from the student and
proceed to check-in by hovering the cursor on the matching tab.

On opening a tab in the accordion, a list of test details is displayed to the proctor for

committing a check-in. This list contains:

e Test name

Test duration

Test status

Calculator options

Each tab also contains a button labeled “Attempt check-in”. A check-in for a student
can be attempted by clicking this button. In the accordion, only one tab can be opened at
a time. Hovering the mouse over another tab causes the previous tab to close. This helps

in displaying only relevant information to a proctor during a check-in.
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Since a magnetic card reader reads data only when a magnetic stripe card is swiped
across it, a JQuerry-UI effect is used when data is displayed on the interface. The data is

presented from left to right as a slide effect (see Fig. 4.3).

Card Swiper Administrative Page ®

WELCOME ! YOUR CARD SWIPER INTERFACE 15 NOW READY TO ACCEPT CHECK - INS FOR ALL USU STUDENTS.

You may choose to interact with this interface in the following two ways

1.) Quickly Swipe an A-Card & wait for the Beep, A00000004| 2)or Enter an A-Number (eg -

“SwiperLab" has a seat Availabile for Check-In: "Right Now II"
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Total Seals : "5~ , Available Seats | =2°
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Attempt Check-in
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icuiator Allowed | basicCalcuiator
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Fig. 4.3: The card swiper interface displaying the check-in section.

In each stage of a check-in, colored icons are used for graphical representation of a
success or failure, along with text messages and JQuerry-UI effects. Successful check-in of a
student is displayed with a “Tick” icon. Errors or failure to check-in a student is displayed
with a “Cross” icon. An “Exclamation” icon is displayed when more information is needed
from the proctor. Without having to read the text message, just by looking at the icon
displayed, the proctor can obtain the information that he/she needs. When the interface is
idle, an animated-GIF of a swiping card in motion is kept active prompting the proctor to
perform card-swipes.

Messages are displayed on the proctors screen for 5 seconds, after which they timeout,
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requiring the proctor to retry a check-in or try another student’s check-in (see Fig. 4.4 and

Fig. 4.5).

Card Swiper Administrative Page *
WELCOME ! YOUR CARD SWIPER INTERFACE I5 NOW READY TO ACCEPT CHECK - INS FOR ALL USU STUDENTS.
You may choose to interact with this interface in the following two ways
1.) Quickly Swipe an A-Card & wait for the Beep, 2.) Or Manually Enter an A-Number (eg - ADDOODDN0)

“SwiperLab" has a seat Availabile for Check-In: "Right Now !I"

Start Ip Address : "129.123.76.97" , Stop Ip Address ; "129.123.76.117

Total Seals : =5, Available Seals ; =2

Automatic Reservation Made !! Check-In Attempt Successful

RESET INTERFACE

Fig. 4.4: Interface indicating a successful check-in.

Since magnetic card readers are also capable of reading debit and credit cards and
drivers-licenses, only valid A-Number formats get positive results. Errors on the screen
accompanied with a “Cross” icon are displayed if a card other than a valid USU ID-Card is
swiped. At any stage, the proctor may choose to reset the interface if there are any HTML
errors or scripting errors. It is recommended to use Mozilla-Firefox as a browser to log-in.
The reset button clears all the HTML content on the interface and restarts the interface

while keeping all lab-information intact.

4.2 Automated Check-in and Scheduling System.

The automated check-in and scheduling system is the backend for the card swiper
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Card Swiper Administrative Page x

WELCOME ! YOUR CARD SWIPER INTERFACE 15 NOW READY TO ACCEPT CHECK - INS FOR ALL USU STUDENTS.

You may choose to interact with this inteface in the following two ways
1.) Quickly Swipe an A-Card & wait for the Beep, 2.) Or Manually Enter an A-Number (eg - A00000000)

"SwiperLab" has a seat Availabile for Check-In- "At : 12:00, On : 2013-03-29"

Start Ip Address . "129.123.76.97", Stop Ip Address - "129.123.76.117"

Total Seals : “5° , Available Seals ; "0~

All Seats in this lab are in use by students, please wait until a Seat is Available

(RESET INTERFACE || CAMCEL

Fig. 4.5: Interface indicating failure for check-in as no seats are currently vacant.

interface. The connection between the card swiper interface and the automated check-in
and scheduling system is made using a struts framework. The card swiper interface invokes
two AJAX calls to the scheduling system, requesting information. These calls are handled
by an action class in the scheduling system and a response is sent back to the interface. The
scheduling system also responds to other AJAX calls that are made when a student logs
into iNetTest. A postresql database is used to store all records and the system is connected
to the database via enterprise java beans (Ejb).

The first call to the scheduling system is automatically made when the interface is
launched. A javascript “setinterval” function is used to periodically make this call every
8 seconds. This call is responsible to update the testing center’s information on the card
swiper interface. Additionally, it also attempts at making seats available to students at

8 seconds. If seats are currently unavailable, it predicts a time instant at which the next
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seat is likely to be available. The “clearInterval” function is called when the card swiper
interface is closed.

The second call from the interface is made when a valid student A-Number is received.
This call is responsible to provide on-the-spot reservation for students and commit check-
ins. The system binds all the test information for a particular student and sends it back as

a response to the interface (see Fig. 4.6).

Computers for testing purposes at TARLab.

) ] ) il
L1 L 7 T 17T

Lab specific information updated by
pericdic call. details enumerating seat
availability are listed here(2)

infarmation eentaining cheek-in
details for & student (1)

”/""’— iNetTest Server

Preotor's Computer

makes a call whenever a card is swiged to perform a check-in to the svstem
wh L o

all necessary information to check-in a student is received and populated on the interface at (1)
makes a periadic call at 8 seconds to make seats vacant and get timestamps for next seat availability

seats are made vacant if possible, if not timestamps are generated and populated on the interface at (2).

<

Fig. 4.6: Simple design illustration of the automated check-in and scheduling system .

Action 1: Periodic call at 8 seconds to free seats, predict seat availability and update
lab information. To make seats available in the testing center, this action looks into the
reservation table to delete all entries that have a “finished with test” column set to true.
This is because, the “finished with test” column is set to false when a reservation is made
and is set to true when a student finishes taking a test. The scheduling system also compares
the system’s current time stamp with all the values in the column “test end time” in the
reservation table. It deletes all entries in the reservation table that have a “test end time”
value lesser than the current timestamp. This is done since the “test end time” is an exact

value for each student taking a test. A student’s test cannot be active after the timer runs
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out (see Fig. 4.7).
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Fig. 4.7: Workflow of Action 1 to make seats available and predict timestamps.

Action 2: Attempting on-the-spot reservations and check-in when a card is swiped

To provide for on-the-spot reservations requires two AJAX calls to the scheduling
system. The first call, named ‘get test information’ is made after a valid A-Number is
processed to get a student’s test information. As a student can have single or multiple
tests scheduled, some which may be reserved or not reserved, the system binds all necessary
information for each scheduled test and sends a response to the card swiper interface.

After all test details are displayed on the proctor’s screen, a test is selected by click-

ing the “attempt check-in” button. The second call named ‘attempt check-in’ is made to
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determine if the student requires an on-the-spot reservation and commits a check-in. If
the reservation and check-in are successful, a response is sent back to the interface. If the
on-the-spot reservation is unsuccessful, the process is rolled back and an error is sent back

as a response (see Fig. 4.8).
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Fig. 4.8: Workflow of Action 2 to process on-the-spot reservations and commit check-ins.

Lastly, when a student logs into an iNetTest account after checking-in and hits the
“Start with test” button, an AJAX call to calculate and set the exact TST and TET is
made. After the student finishes a test and hits the “Grade and Exit” button, the FWT

column is set to true.
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Thus, with providing for on-the-spot reservations for students and constantly making
seats available at a testing center, the automated check-in and scheduling system along with
the card swiper interface increases the efficiency of a lab by allowing students to immediately

take tests.
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Chapter 5
Testing

Testing on the automated check-in and scheduling system was conducted with the

following setup.

e 10 dummy students with A-numbers ranging from A00000001A00000010 were created.
Each dummy students first name had a prefix “tester” and a suffix of the A-number
in words. They each had a last name “swiper”. For example, the student with an
A-Number “A00000001” had a first name of “testerOne” and last name of “swiper”.
The student with an A-Number of “A00000002” had a first name of “testerTwo” and

a last name of “swiper” and so on.

e Two dummy tests named “GradTest” and “UndergradTest” were created. The dura-
tion for “Gradtest” was set to 60 minutes and the duration for “UndergradTest” was

set to 30 minutes.

e A lab with the name of “SwiperLab” was created where the two tests were scheduled.
“SwiperLab” was limited to only accommodate 5 students at any given time. So the

total seats available for testing at SwiperLab were 5.

e The 10 dummy students were scheduled at “SwiperLab” to take “GradTest” and

“UndergradTest”.

e The lab was set to be open between 9:00am to 3:00pm. Soa total of 6 hours was
available on each of the 5 machines at the testing center. Thus SwiperLab was capable

of accommodating 30 hours testing in a day.

e As the students had to take both GradTest and UndergradTest, they each required
1.5 hours to complete both their tests at SwiperLab. So all the 10 students required

a total of 15 hours at the testing center to complete with their tests.
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Testing was conducted for the following three cases.
1. All students made reservations for both tests before taking them.
2. Some students made reservations while others did not.
3. No student made a reservation.
Two distribution patterns of students arriving at a testing center are also considered.

1. Regular distribution: During the working hours of the lab, there is at least one student

taking a test in the lab.

2. Irregular distribution: The lab is relatively vacant during a few hours of the day, and

is flooded with students at a few peak hours.

When all students make a reservation for both tests, each student makes a reservation
for a 60 minute test and a 30 minute test. As discussed earlier, the reservation length for
a 60 minute test was set at 90 minutes and the reservation length of a 30 minute test was
set at 60 minutes. Since each student makes a reservation for their own respective tests, a
total of 90 + 60 = 150 minutes (2.5 hours) is reserved for each student. As there are 10
such students, a total of 25 hours are reserved on the computers at the testing center. Once
a student starts with a test, the automated check-in and scheduling system tries to make
seats available for other students. However, since all students have made prior reservations
there is no use in making other seats available. The lab can accommodate all the students
only during a regular distribution (see definition above) of students through its working
hours.

When no students make reservations, the total number of hours reserved on the comput-
ers at the testing center is reduced. This is because, after making an on-the-spot reservation
and when the student begins the test, the student is allotted only the amount of time re-
quired to complete their test. As soon as a student is timed-out from a test or finishes with
a test, the seat is made free. Thus assuming a student makes an on-the-spot reservation at

12:15 pm, and starts with a 30 minute test at 12:25 pm, the student’s seat is made free at
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12:55 pm and another student can make an on-the-spot reservation for 1:00 pm. In an ideal
case, if each student was to start taking a test exactly at the time of making an on-the-
spot reservation, a total of 60 + 30 minutes = 90 minutes (1.5 hours) is reserved for each
student. As there are 10 such students, a total of 15 hours are reserved on the computers
at the testing center. The system in this case can accommodate students at both regular
distributions and irregular distributions.

In the case when only some students make reservations, the time efficiency of the
testing center reduces as compared to when no students make reservations. Assume the
testing center has seats available for say the next 60 minutes, and at the end of that
time the testing center has students coming in with prior reservations. Now if student
“SwiperOne” (A00000001) wants to take “GradTest” (60 minutes) by attempting an on-
the-spot reservation, the system would generate an error. This is because the system always
makes a reservation at the next 30th time interval on the clock, and since the system detects
the prior reservations made by other students, it cannot accommodate “SwiperOne” to
“GradTest”. Thus, although there are 60 minutes available, because of prior reservations,
the system cannot process on-the-spot reservations.

TARLab never faced a situation where all students made reservations; most students
relied on proctors to unlock tests without making reservations. The testing chapter proves
that even in cases where no students make reservations in TARLab, the scheduling system

would not only ensure a valid seat but also increase the testing centers overall efficiency.
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Chapter 6

Future Work

The Automated check-in and scheduling feature provides an enhancement to increase
time efficiency. It decreases the time for a student to check-in and allows for more efficient
use of the available workstations by maximizing seat availability to students. The proctors
screen now predicts the time at which a next seat is likely to be available. Students need
not come to a testing center if seats are currently unavailable for testing. If details such as
the next seat availability, total seats currently occupied, the testing centers working hours,
etc. were made publically available to all USU students, each student who did not have a
reservation could either more efficiently make a reservation, or know when a seat is likely
to come available.

USU has an existing mobile app implemented for both iOS and Android enabled smart
phones. With this app, a student has direct access to all upcoming events at USU, newslet-
ters and articles, maps, USU radio etc. The app also allows students to log-in to their
banner accounts. If a separate bulletin board containing TARLab’s information was cre-
ated, students could simply check app for seat availability.

Another enhancement could be a waiting list. The current scheduling system does not
provide a waiting list for students. When the testing center is at capacity, a waiting list
could hold for each student, a name and phone number associated with a wait timestamp.
When a seat is made available, the student could be immediately informed, via a text

message of the seat availability.
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Chapter 7
Conclusion

The architecture of the old scheduling system in iNetTest enables the automated check-
in and scheduling system to seamlessly integrate with it. iNetTest can now manage computer
based tests housed at a testing center much efficiently. The card swiper interface provides a
quick technique to fetch a student’s information, while presenting all details for a check-in
within one container. It reduces the workload on a proctor and also increases the speed of a
check-in for a student. The automated check-in and scheduling system provides for on-the-
spot reservations for students while also making seats available to them. Time efficiency
for a testing center is highly improved as seats can potentially be made available every 8
seconds. The testing center can now accommodate a larger set of students at a given day
for testing. Since the entire reservation process is automated, students can feel free to take

a test without prior reservations.
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