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ABSTRACT

Amidst the pandemic, the Teknoy-Inquiry Assistant (TINA) system was
created to accommodate student institution-related questions while
following the restrictions implemented by the government. Due to the
rushed design, users experience untimely response problems when us-
ing the service. The research aims to investigate and propose improve-
ments to the TINA system for the sustainability of the service. The re-
searchers focused on the turn-around time for the replies to the ques-
tions in the TINA system. To further justify the importance of address-
ing the turn-around time of replies, the researchers also investigated
the meaningful relationship between student satisfaction and response
time. The researchers addressed and resolved the reply time using
Kano Analysis. The research also used purposive sampling, using re-
searcher-made survey questionnaires to find the relationship between
student satisfaction and the timeliness of replies. With the help of the
Pearson correlation coefficient, the researcher found a positive corre-
lation between student satisfaction and reply time, with a positive cor-
relation value of 0.4090. Since a positive correlation is found between
student satisfaction and reply time, improving the turn-around time of
reply certainly increases student satisfaction. Therefore, to improve
TINA, the researchers advocate implementing its Artificial Intelligence
Chatbot version to improve reply time. The research is the first to con-
tribute to the Field of Technology and University Services within the
local context since it may give practical suggestions on properly creat-
ing an Inquiry Assistant System among regional universities.
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Introduction

We can never predict the future, just like
how the pandemic strikes the world by sur-
prise in 2020 and halts many vital sectors, in-
cluding the academic sector (Oneyema et al,,
2020). Due to tight health guidelines imposed
by the World Health Organization (WHO), face-
to-face setups, the conventional way of teach-
ing commonly used by educational institutions,
are forbidden to minimize the spread of dis-
ease. Despite this predicament, the academic
sector finds its way to overcome the problem of
the prohibition of face-to-face class sessions by
implementing full online class sessions in the
curriculum globally (Leal Filho et al., 2022).
With the pandemic and its tight guidelines, the
conventional face-to-face setup used by stu-
dents to ask institution-related questions also
becomes a problem for the school staff (Sa et al.,
2021). To address this problem, the Manage-
ment Information System (MIS) department of
an academic institution designs a program and
service to accommodate institution-related
questions of students called the Teknoy-In-
quiry Assistant (TINA) system by integrating a
ticketing system technique wherein it is acti-
vated with the help of Microsoft Power Apps. It
is currently operated by the Enrollment Tech-
nical Office of the academic institution. Since it
is a service, it must prioritize the quality of its
products to retain customer satisfaction. For
that to happen, management activities and
functions must receive utmost attention to
maintain excellence in establishing quality pol-
icymaking, quality assurance and control, and
quality improvement (Naini et al., 2022). This
study aims to enhance the efficiency and effec-
tiveness of the Teknoy-Inquiry Assistant
(TINA) system of the academic institution
through the application of Kano Analysis. A sur-
vey by Dewi (2019) supports that Kano Analy-
sis is feasible for assessing service quality by
categorizing service attributes that satisfy cus-
tomer needs. Goldstein (2024) finds that imple-
menting a customer-based service delivery
strategy is significant in the usage of chatbots

to contact responders. Gupta and Shri (2018)
highlight in their journal the applicability of the
Kano Model in customer satisfaction to create
chatbots that prioritize features according to
client needs. The study is necessary for re-
search on academic sustainability in the coun-
try to address the recurring problem of local
educational institutions regarding resource op-
timization, cost efficiency, and environmental
impact (Pandey et al.,, 2022). Since the study is
the first to contribute to the local field of re-
search, it is necessary to identify and prioritize
the features and functionalities of TINA that
contribute most significantly to student satis-
faction by employing the Kano Analysis. Nu-
merous facets of online query management
tools and digital ticketing systems in the aca-
demic sector have been examined in previous
theoretical and empirical research. Nonethe-
less, a significant void exists in the literature re-
garding the explicit application of Kano Analy-
sis to improve the threshold and performance
qualities of these systems, particularly in the
field of higher education institutions (Madzik et
al,, 2019). The researchers aim to contribute to-
wards higher education's institutional services
and provide suggestions for academic institu-
tions seeking the enhancement of their digital
service offerings amidst the challenges posed
by digital transformation and the evolving
needs of students.

Objectives

The study aimed to investigate and propose
improvements to the TINA system, a service
designed to accommodate institution-related
questions of students at the academic institute,
by employing the Kano analysis. This helped
determine its implications and further contrib-
uted to the theories and practices in the tech-
nology and service design of academic institu-
tions and their sustainability aspect.
Specifically, the research aimed to:
1. To investigate the importance of turn-

around time service of the TINA system at

the academic institute.
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2. To determine the significant relationship
between response time and student satis-
faction.

3. To propose a better alternative or improve-
ment of the service to increase TINA's sus-
tainability

Methodology

This research used a quantitative approach,
collected numerical data to improve the TINA
institutional service by reducing turnaround
time using design on Pugh Matrix and Kano
Analysis. It also employed Pearson Correla-
tional Design to examine the relationship be-
tween response time and student satisfaction
with TINA. The study had a cross-sectional time
horizon, gathered data at a specific moment to
provide an overview of the current situation
among respondents. The study took place at an
academic institution in Cebu City, Philippines,
focusing on the TINA system, a service used by
academic institutions. The study employed a
purposive sampling method to select partici-
pants who met predefined criteria: bona fide
students at the academic institute during the
2021-2022 and 2022-2023 academic years
who used the TINA service. To ensure authen-
ticity, respondents provided their school ID
number and course. The sample size was deter-
mined using G power under the bivariate aver-
age model of correlation test, with a minimum
required sample size of 84, a correlation p
value of 0.3, and a statistical power value of 0.8.
An additional 20% was added for statistical
treatment, resulting in a sample size of 101
(Etikan, 2016). To collect the necessary data,
researchers requested TINA response data
from the Enrollment Technical Office for the ac-
ademic years 2021-2022 and 2022-2023. They
also created a structured survey questionnaire
to assess the correlation between timely re-
sponse and service satisfaction, as well as the
importance of service features. The survey con-
tained 22 questions divided into three sections:
satisfaction with TINA services, satisfaction
with timely responses, and satisfaction with
TINA system features. Each section had ques-
tions rated on a 4-point Likert scale for the first
two sections and a 10-point Likert scale for the
third. The survey was validated using

Cronbach's alpha test, achieving a high reliabil-
ity score of 0.7443 from a pilot test with 30 stu-
dents separate from the main 101 respondents.
This validation ensured the survey's credibility
and consistency. Data from the survey were or-
ganized and analyzed using the weighted mean
and Pearson Correlation Coefficient to measure
the linear relationship between response time
and student satisfaction. Researchers informed
respondents about the study's aims through an
invitation to participate form and obtained
consent via an informed consent form, ensur-
ing confidentiality and participant rights. Con-
flicts of interest were avoided. Data were se-
curely stored and planned for deletion after
five years, with anonymization applied to the
Enrollment Technical Office data. Respondents
were briefed on the study's details and given
the option to participate or refuse, ensuring in-
formed consent. Ethical standards were main-
tained, with no harm to respondents and full
disclosure of the study's goals, methods, and
benefits. Researcher approval was obtained
prior to the study.

Results and Discussions

The researchers had employed two quanti-
tative tools to accomplish the objectives of the
study - the Kano Analysis and Pearson Correla-
tion Coefficient to interpret the data findings.
The statistical tool Pearson Correlation Coeffi-
cient was utilized to determine the level of a
significant relationship between response time
and student satisfaction; this was accom-
plished with the help of a research instrument.
The research instrument was a researcher-
made survey questionnaire validated with the
help of the Cronbach Alpha Test. Additionally,
to verify the most necessary feature of the ser-
vice TINA, the researchers had employed Kano
Analysis. The fourth section of the study was di-
vided into two parts, and the two sets of data
gathered by the researchers were explained.
The researchers collected the first data after re-
questing it from the Enrollment Technical Of-
fice, and the second data was gathered from the
results of research survey questionnaires. The
first data, which revolved more around the
Turn-around Time ofthe Service, was extracted
at the Enrollment Technical Office of the aca-
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demic institute upon the request of the re- questionnaires, which showed the satisfaction
searchers. It exhibited how long a service inthe level of the students in a Likert scale model,
TINA system usually took to complete. Further- which had been interpreted using the tools
more, the second datum in this study was ex- Kano Analysis and Pearson Correlation Coeffi-
tracted from the researcher-made survey cient.

TINA Turn-around Time Datum Analysis

Ticketing System Process of
TINA

Student Institutional Inquiry

\netitutional Submission Process

Ticket Creation

Response email
z 1
9 iy
- 2
2 @
g’- 3 Ticket Designation
3 E Based on:
§ Desiznation 1. Department
LesIgnanon 2. Halp topic
ﬁ ETO Agent/Department

Reply Distribution

Resolve
Ticket/Inguiry

Figure 1. TINA System Ticketing Process

A ticketing system aided both support groups and internal members of a company by tracking
all incidents and requests tickets for their clients, despite its limited features (Aglibar et al,, 2022).
The TINA System implemented a ticketing system technique in its program, and students had to
adhere to a specific process to complete the service transaction. So, in Figure 1: TINA System Tick-
eting Process shown above, for a student to avail of the service, they had to submit an institutional
inquiry using their institutional email provided upon enrollment at the academic institution. After
submitting the inquiry, the created ticket was received by an employee or staff member of the
Enrollment Technical Office, who would then designate the ticket according to the topic of the
inquiry if the topic could not be answered directly by the staff of the Enrollment Technical Office.
Then, the tickets were allocated to the different departments of the academic
institution for a reliable answer to the institution-related questions. After that, it was resolved and
sent back to the student via institutional email. From this process, the researchers deduced that
the TINA System needed better design to monitor inquiries and their status, which resulted in a
heavy backlog of inquiries. Sometimes, the response took up to two whole months before the in-
quiry was resolved, or, worse, it was never resolved even after the semester ended because it was
buried along with many other inquiries due to the backlog in the system. This was not surprising
since the TINA system was a rushed design created to accommodate institution-related questions
while following the health protocols of the World Health Organization. With this, the researchers
opted to investigate the system further and proposed an improved design where the timeliness of
response was enhanced.
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TINA Turnaround Time
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Figure 2. Column Chart of TINA System Turn-around Time

In Figure 2, Column Chart of TINA System
Turn-around Time shown above, the research-
ers observed that the service, while not de-
signed well enough, was still popular, given
that in the span of two academic years, 15,483
students availed the service. The researchers
discovered that TINA was modified by two dif-
ferent entities: the system itself and the per-
sonnel of the system. However, since modifica-
tion by the system signified an automatic ad-
justment, it was not acknowledged by the re-
searchers, meaning that any modification not
made by personnel was regarded as unreliable
source data. Additionally, any modification that
was not more significant than five (5) minutes
on the turn-around time was not acknowl-
edged, since the time for a response to be cre-
ated usually took a minimum of five minutes,
according to the staff of the Enrollment Tech-
nical Office. With this, the researchers

determined that the number of students who
availed the service and had their inquiries an-
swered was 9,208. According to the data the re-
searchers requested from the Enrollment Tech-
nical Office, the number of correspondents
modified by personnel above the time of five
(5) minutes was 7,511. Of these 7,511 corre-
spondents, 6,957 received their responses in
over a day. Out of these 6,957 correspondents,
473 received their responses more than a week
later. From this data alone, the researchers ob-
served an average turn-around time of 243
minutes (about 4 hours) for a response to be
created by the service, which was a considera-
ble amount of time. The researchers inferred
that the timeliness of responses needed to be
improved. Additionally, turn-around time was
vital for the improved performance of a service
(Dawande et al,, 2022).
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Kano Analysis

Table 1. TINA System Service Features and its corresponding Students’ Satisfaction level and Place

of Lifestyle
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A study by Kermanshachi et al. (2022)
claimed that Kano Analysis aided service pro-
viders in realizing the relative importance of
the attributes of their service in evaluating the
impacts of their current practices on customer
satisfaction levels. With the help of a survey
questionnaire, the researchers took the aver-
age satisfaction level of the TINA system's fea-
tures and the level of its place in the respond-
ent's lifestyle. The first three features referred
to the must-have attributes of a service or the
essential functions present in a service or prod-
uct. In comparison, the following three features
referred to the one-dimensional characteristics
of a service or its satisfiers, wherein these at-
tributes could better satisfy the users if they
were present in a product. The last three cho-
sen features referred to the service's attractive
attributes, which could help attract users to
patronize the service due to their presence. The
table was divided into three parts, showing the
feature name, satisfaction level, and place in

Attractive

Satisfiers

tion Level
6 e e @
o \\
G
a

m

TINA system
o

lifestyle. The satisfaction level was scaled from
1to 10, where one (1) was the lowest level, and
ten (10) was the highest, while in the place in
lifestyle, it was also scaled from 1 to 10, but in
this case, 10 was the lowest level of prioritiza-
tion, and 1 was the highest level of prioritiza-
tion. Also, the scale in the table above was the
average number of 101 respondents and was
rounded to the nearest whole number. The ta-
ble above showed that aesthetic design gave
most users the highest satisfaction level, while
ease of use and customization had the lowest
satisfaction level. It was also shown that users
tended to prioritize the accuracy of TINA rather
than its capability to integrate into other sys-
tems, with an average prioritization level of 5
and 10, respectively. From the table alone, the
researchers figured that the most balanced fea-
ture out of the nine (9) features was the cus-
tomization feature since it was scaled near the
middle of the maximum scale.

Integrati
Other §

Response

\
)

@seriesl Lines

Figure 3. Kano Analysis Graph of TINA System Service Features
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Student expectations were crucial in-ser-
vice development since they influenced per-
ceived service quality, the service delivery
method, and the output of higher education in-
stitutions. Hence, students assessed the per-
ceived or cognitive value of services based on
their prior experience with the service pro-
vided. That was why students were considered
critical customers in the context of higher edu-
cation (Onditi & Wechuli, 2017). Product qual-
ity, service quality, and customer satisfaction
significantly impacted a customer's loyalty
(Firmansyah, 2023). Thus, to make an institu-
tion or business profitable and develop rapidly,
it had to prioritize the quality of its products to
retain customer satisfaction. For that to hap-
pen, management activities and functions
needed to be given utmost attention to main-
tain excellence in establishing quality policy-
making, quality assurance and control, and
quality improvement (Naini et al.,, 2022). In this
figure, Table 1: TINA System Service Features
and its corresponding Students' Satisfaction
Level and Place of Lifestyle was simply turned

Design on Pugh Matrix

into a scatter plot chart to better understand
the gathered data regarding the service fea-
tures called "TINA." The figure showed that
Customization and Accuracy Features diverged
more towards the lower linear curve line, rep-
resenting that these two attributes should have
been a part of the expected quality of the ser-
vice. In the case of aesthetic design, integration
with other systems, customization, functional-
ity, and ease of use, these features diverged
more towards the upper linear curve line,
which meant that these attributes were the ex-
citing quality of the service. Lastly, reliability
and response time features were found more in
the middle part of the two linear curve lines,
meaning that these attributes represented the
average quality of the service. This meant that
the researchers should have focused on the ex-
pected quality of the service followed by regu-
lar and exciting attributes. However, given the
time constraints of this research, the research-
ers deduced that response time should have
been the feature that this study emphasized
more.

Table 2. Assessment of Alternative Designs of the TINA System

TINA integration

Designation of Chatbot version  Create an on-site

Design Weight to CIT-Upinnacle  a definite office of TINA Digital Directory
for handling TINA Kiosk for TINA
Timeliness of response 0.25 0 0.25 0.25 0.25
student- 0.15 0 0 0.15 0.15
Satisfaction
Reliability 0.15 -0.15 0.15 0 -0.15
User-friendly 0.15 0 0 0.15 0.15
Costefficiency 0.15 0.15 0 -0.15 -0.15
Timer 0.1 0.1 0 0.1 0.1
friendly
Security 0.05 0 0.05 0 0
+ 0.25 0.45 0.65 0.65
0.6 0.55 0.2 0.05
- 0.15 0 0.15 0.3
TOTAL SCORE 0.1 0.45 0.5 0.35

The total scores provided a clear ranking of
the alternatives, with Alternative 3 scoring the
highest, followed by Alternative 2, Alternative
4, and Alternative 1. Alternative 1 gained the
lowest score compared to the other four (4) al-
ternatives since most of its solution score was
synonymous with the standard solution. It also

had a 14% unfavorable score compared to the
standard solution on its reliability criterion. Al-
ternative 2 was only next to the overall highest
Pugh matrix score since it was the only alterna-
tive that did not have a negative score in the
predefined criteria. It was next to Alternative 1
regarding scores synonymous with the
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standard solution. Also, only this alternative
had a positive score on its reliability criterion
since it would have been closely monitored by
a designated agent who could think critically,
providing much more reliable answers to stu-
dent queries. Alternative 4 ranked third in the
overall ranking of the Pugh matrix score. While
having almost identical scores to Alternative 1,
it gained a second negative score under the re-
liability criterion since the chatbot would only
have gotten its quality according to its inputted
data on its server, and its answers were un-
likely to be monitored daily. Alternative 3
gained the overall highest score; while having
almost identical scores as Alternative 4, it only
had one negative score on its overall criteria,
specifically on the cost-efficient criterion, since
procuring this machine and integrating it with
the service TINA was costly. Thus, the most ap-
propriate improvement the researchers could
propose was implementing the chatbot version
of TINA since it had the highest matrix score
out of the four (4) alternatives of TINA. Devel-
oping an Al-enabled chatbot for admission sup-
port had its own merits. It could be pro-
grammed to be available 24/7, for 365 days

(about 12 months). Rieke and Martins (2023)
declared that a chatbot could offer optimal so-
lutions for streamlining university admissions
by helping students or parents gain access to
and understand the enrollment process. Since
manually authorizing staff to answer simple
and frequent questions from students took a lot
of time and workforce, and considering minor
and significant mistakes due to firsthand inter-
action with students, developing and imple-
menting an Al-enabled chatbot for school ser-
vice would have been a perfect solution for
such a case. This would have aided the univer-
sity in saving some of its workforce and con-
trolling the errors that would have arisen (Su et
al,, 2020). Additionally, Lin et al. (2023) inves-
tigated the development of an educational chat-
bot system to enhance students' biology learn-
ing performance, underscoring the potential of
chatbots in supporting learning outside the
classroom. By the end of this experimentation,
it yielded a positive impact on respondents’
learning achievements. In a sense, chatbots
needed to upgrade their information and ser-
vice quality to improve user satisfaction (Ash-
faq et al., 2020).

Table 3. Interrelationship between Students' Satisfaction and Response Time

Relationship Between Satisfaction Level and Timely Response

Student Satisfaction Level Timely Response

Student Satisfaction Level
Timely Response

0.409
0.409

Note: Correlation is significant at the 0.01level (2-tailed)

Caruelle et al. (2023) had already estab-
lished that customer satisfaction tended to be
higher when service waiting time was shorter
than customer expectation. Additionally,
Daengs and Istanti (2022) explicitly stated that
punctual delivery of service had a significant ef-
fect on customer satisfaction and loyalty. With
the help of the Pearson Correlation Coefficient
and weighted mean average per question, the
researchers found a low positive correlation
between student satisfaction level and timely
service response. The coefficient (r) value was
0.4090, with a T-statistic value of 4.46 and a p-
value of 0.00002168. Despite having a low
correlation value, it was still positive, which

meant that student satisfaction level and timely
service response had a significant relationship.
Also, the correlation used a 0.01 significance
level at the 2-tailed test.

Conclusion

The investigation revealed significant flaws
in the TINA system's current architecture, par-
ticularly regarding its sustainability as an insti-
tutional function. Analyzing extensive data
from the academic institute's Enrollment Tech-
nical Office highlighted key shortcomings such
as an inadequate process for tracking queries,
resulting in a significant backlog, and an unac-
ceptably poor turnaround time, with responses
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sometimes taking over two months or not be-
ing returned at all. The application of the Pugh
Matrix provided a clear ranking of alternatives
for system improvement. Alternative 3
emerged as the highest-scoring option, fol-
lowed by Alternative 2, Alternative 4, and Al-
ternative 1. Alternative 1 received the lowest
score, primarily due to its similarities with the
standard solution and a 14% unfavorable score
on its reliability criterion. Alternative 2, while
close to Alternative 3 in the overall ranking, did
not have any negative scores in the predefined
criteria and had a positive reliability score due
to its close monitoring by a designated agent.
Alternative 4 ranked third, with similar scores
to Alternative 1 but a second negative score un-
der the reliability criterion. Alternative 3,
though having a high overall score, had a nega-
tive score on the cost-efficiency criterion due to
the high cost of procurement and integration.
Thus, the researchers recommended imple-
menting the Al chatbot version of TINA, given
its highest matrix score among the alternatives.
The study highlighted the critical importance of
quick responses in ensuring student satisfac-
tion, as indicated by the low positive correla-
tion between student satisfaction and response
time. The recommendation aligns with stu-
dents’ prioritized features, focusing on improv-
ing responsiveness to meet their expectations
more effectively.

The study faced limitations related to sam-
ple size, which may impact the generalizability
of the findings. Future research should aim to
expand the sample population and include data
from other universities with similar digital ser-
vice systems or chatbots to enhance the study’s
external validity. This broader scope will pro-
vide a more comprehensive understanding of
the system'’s effectiveness across different in-
stitutional contexts. To better understand
TINA’s position, examining similar systems
used in other countries can provide valuable in-
sights. Many universities worldwide have im-
plemented Al-driven chatbots to streamline
service processes and improve user interac-
tion. Comparing TINA with these international
systems can offer perspectives on effective
practices and areas for improvement. The
implementation of an Al chatbot solution holds
significant promise for transforming university

services. Al chatbots can offer 24/7 support,
manage a high volume of inquiries, and reduce
human error. Exploring how such technology
can be adapted and scaled across various uni-
versity services could yield further insights into
its benefits and challenges. Future research
should focus on longitudinal studies to assess
the impact of system enhancements on stu-
dents’ satisfaction over time. Scholars could in-
vestigate how ongoing improvements in Al
chatbots influence service quality and student
engagement and evaluate the long-term bene-
fits of these systems. This study not only pro-
vides practical recommendations for enhanc-
ing the TINA system but also contributes to the
broader discussion on technology integration
and service design in higher education. By ad-
dressing identified gaps and obstacles, the
study sets a precedent for future research and
innovation aimed at improving university ser-
vices and advancing inquiry assistant systems.
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