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Abstract
Measurement of entrepreneurial orientation remains limited and is predominantly conducted using
manual methods. To address this gap, this study aims to develop a web-based application for mea-
suring entrepreneurial orientation-which has not previously been developed-and to examine its
reliability, user interface (UI), and user experience (UX). The instrument used is an adaptation of
the entrepreneurial orientation scale, which was converted into a website-based format and comple-
mented with recommendation features and user constraint identification. Data were collected through
a focus group discussion (FGD) involving junior and senior high school teachers and students (N =
5), as well as a survey of junior and senior high school students (N = 60) following a trial of the
web-based "Entrepreneurial Student" application. The results indicate that this web-based instru-
ment demonstrates high reliability, with Cronbach's alpha ranging from 0.806 to 0.845, and ad-
equate validity, with Corrected Item-Total Correlation (CITC) values ranging from 0.404 to 0.630.
After revisions based on user feedback, UI scores were in the "Very Good" category (range 495-554),
and UX scores were also in the "Very Good" category (range 258-274). The Entrepreneurial Student
application demonstrates promising potential for measuring entrepreneurial orientation among sec-
ondary school students. With further testing involving larger samples, the application may be imple-
mented more broadly within the adolescent population.

Keywords: entrepreneurial orientation, user experience, user interface, quality education

Jurnal Entrepreneur dan Entrepreneurship, Vol. 15, No. 1, March 2026, 51–72
ISSN 2302-1802 print / ISSN 2580-9393 online

tems, which will shape their perspectives on the
workplace and future opportunities. Therefore,
by introducing entrepreneurial awareness and
thought to high school students, they will be
able to develop mental models that support an
entrepreneurial mindset, which can become a
reality when they enter the workforce.

Uncertainty is part of entrepreneurship; so
too are finding opportunities and taking risks
thoughtfully. EO (entrepreneurial orientation)
encompasses three behavioral aspects of entre-

INTRODUCTION

For the successful implementation of
Indonesia’s Vision for 2045, it will be necessary
to increase the number of entrepreneurs in the
nation from 3.47% to 12%. To achieve this
goal, it is essential that entrepreneurship educa-
tion be offered to high school students. Adoles-
cence is a critical period when individuals de-
velop long-term attitudes, values, and beliefs,
and career aspirations. At this point, they have
begun to develop their identity and value sys-
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preneurship: innovation, initiative (making things
happen), and risk-taking (Lumpkin & Dess,
1996; Covin & Slevin, 1989). The psychologi-
cal aspects of EO are not something we are
born with; they come to us through repeated
learning and exposure to new things. Students
who develop their innovative, proactive, and
risk-taking attitudes during their adolescent years
(a time of high neuroplasticity) will have less
fear of the unexpected and will learn to test the
water and learn from their mistakes. Therefore,
developing EO prior to graduation is the best
way to reduce students’ risk aversion and foster
a more proactive approach to finding new op-
portunities, providing a sound rationale for why
secondary education is the best intervention
point for Indonesia to reach its long-term eco-
nomic objectives. An easy-to-access measure-
ment tool will support this effort. therefore,
this project will develop and pilot a web-based
Entrepreneurial Student application to measure
EO in secondary school students.

For more than 70 years, researchers have
told us that adolescence is a developmental
stage when you have much more creativity,
curiosity, and exploration than at any other
period in your life - key components of being an
entrepreneur. In an environment that encour-
ages entrepreneurship education, children will
develop the ability to creatively solve problems,
develop innovative processes, and find opportu-
nities (Gibb, 2003). At the secondary school
level, entrepreneurship education appears to
develop important psychological characteristics,
such as self-efficacy, independence, and initia-
tive, that will help shape future entrepreneurial
behavior (Fayolle & Gailly, 2013). In the con-
text of Indonesia, developing an EO at this level
will help cultivate productive, innovative gen-
erations of students who will create employ-
ment opportunities for their communities and

their country, aligning with the longer-term vi-
sion of providing quality human resources for
Indonesia’s Golden Age 2045.

Research conducted over time in the United
States has found that high school students’ en-
trepreneurial orientation significantly influences
their decision to pursue entrepreneurship as a
career ten years later. An increase in entrepre-
neurship rate could depend on the development
of a large-scale (i.e., thousands of students) means
of quantitatively measuring entrepreneurial ori-
entation with an online tool (web-based tool). The
benefit of using a digital measurement method is
that it provides greater convenience and flexibil-
ity to both the assessor(s) administering the mea-
surement and the student(s) who are responding,
as well as providing a greater number of students
with the opportunity to participate, while also
reducing the amount of time required to admin-
ister and score the assessment, as well as facili-
tate the scoring and categorising process more
accurately. Therefore, creating a web-based as-
sessment tool to measure entrepreneurial orien-
tation among high school students is critical to
ensuring large-scale implementations are effec-
tive (Nurcahyo & Valentina, 2021). Furthermore,
using an online measurement tool will enable evi-
dence-based interventions and improve the
scalability and accessibility of entrepreneurship
programs (Marcu et al., 2022).

Assessing EO among students using web-
based methods is critical because digital assess-
ments allow teachers to administer tools effec-
tively, collect data automatically, and make it
easier for students to respond. In addition,
technology-based assessment systems will make
evaluation processes more effective and im-
prove data management in educational research
(Gikandi et al., 2011). Although there are many
advantages to using technology-based assess-
ment systems, no studies in the literature have
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developed such a system for the demographic
of interest identified in previous studies. In fact,
only two prior studies have systematically mea-
sured EO of non-vocational secondary students
(Kurniawan et al., 2019; Kurniawan, Sanjaya,
& Virlia, 2021). Both studies identified three
characteristics of EO among secondary school
students: innovativeness, proactivity and risk-
taking, and competitiveness. The EO scale, de-
veloped for non-vocational secondary school
students, along with its categories, will facilitate
the development of a web-based system to
measure EO. However, previous studies mea-
sured EO manually, without a web-based ap-
proach, and did not provide recommendations
based on the measurement results (Kurniawan
et al., 2019; Kurniawan, Sanjaya, & Virlia,
2021).

This study aims to address this gap by
developing a digital tool tailored to the Indone-
sian context, where entrepreneurship still faces
significant challenges compared to other Asian
economies. Data from the Central Statistics
Agency (BPS) shows that Indonesia’s entrepre-
neurship ratio is approximately 3.37%, which
remains lower than neighboring countries such
as Singapore (approx. 8.7%) and Malaysia
(above 4.5%) (OECD, 2018; Fathurkhman &
Burhanuddin, 2023). This disparity indicates
that Indonesia must urgently increase both the
quantity and quality of its entrepreneurs to
strengthen regional economic competitiveness.
Consequently, a scalable, web-based tool is nec-
essary to effectively identify and nurture entre-
preneurial potential at the secondary level. To
illustrate this point, Indonesia is ranked 75th
out of 137 countries in the Global Entrepre-
neurship Index (GEI), highlighting a significant
need to develop an entrepreneurial system in
Indonesia (Acs et al., 2018).

Other Asian countries, like Singapore, how-
ever, possess well-developed entrepreneurial
systems with strong supportive components,
such as high-quality education systems and ad-
vanced innovation infrastructure, as well as
access to venture capital. Because of these sup-
portive components, Singapore continues to be
one of the most innovative countries in Asia
and has a much stronger startup ecosystem
than many developing countries in the region
(Startup Genome & Global Entrepreneurship
Network, 2021). Therefore, strengthening en-
trepreneurship capacity in Indonesia through
early entrepreneurship education and enhanc-
ing the EO of younger generations is vital for
Indonesia’s future growth. Research has shown
that encouraging EO dimensions (innovativeness,
proactiveness, and risk-taking) contributes to
the development of entrepreneurial behavior
and future business activity (Lumpkin & Dess,
1996; Bolton & Lane, 2012). Nonetheless, little
empirical research has examined EO among
secondary school-age students in Indonesia, in-
dicating a significant research gap.

To achieve these results, a web-based app
called “Entrepreneurial Student,” which assesses
students’ EO, produces automated outputs and
advice. Assessment tool offers timely feedback
now to students - following guidelines pub-
lished by APA (APA, 2020), students can see
whether they are in “Very High” “ “Very Low”
category(s), etc. The instrument will return a
score for each EO factor (using the current
scores out of 100), along with tailored recom-
mendations to improve any EO factor for stu-
dents in the moderate (green), low (yellowish),
or very low (red) scoring categories. Recom-
mendations for improving the dimension of in-
novation were based on the identified anteced-
ent factors of innovative work behavior (Asurak-
kody & Shin, 2018; Nisula & Kianto, 2016;
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Kurniawan, 2024). Recommendations for devel-
oping proactive risk-taking will be based upon
the identified antecedents of proactive work
behavior. Finally, for competitiveness (which is
similar to achievement motivation and self-ac-
tualization; Kurniawan et al., 2019; Kurniawan,
Sanjaya, & Virlia, 2021), recommendations will
be made based upon the well-established
driver(s) of achievement motivation and self-
actualization (Kurniawan, 2024; Jaitner et al.,
2019; Lewis et al., 2022).

As more entrepreneurship education pro-
grams are offered at younger ages, it is impor-
tant to ensure that young people develop entre-
preneurial mindsets and competencies early in
life. Since the potential end users of the Entre-
preneurial Student application are secondary
school students, the interface design of the
digital instrument must account for the charac-
teristics and preferences of adolescent users.
Adolescents are very familiar with technology
and online tools, making web-based tools par-
ticularly accessible for both data collection and
facilitating learning activities (see Prensky, 2001;
OECD, 2019). In addition to issues related to
the website’s design for end users, the Entre-
preneurial Student application will also need to
be tested for reliability from the end user’s
perspective, along with an evaluation of both UI
and UX.

The field of Human-Computer Interaction
(HCI) provides a well-established theoretical
foundation for the study of the usability of
digital systems. HCI incorporates perspectives
from three fields - engineering, design, and
psychology - to create an integrated under-
standing of the interaction between people and
technology (Ke, 2026). HCI defines the interac-
tion between people and technology not just as
a function of the technology, but as a dynamic
interaction between the system’s technical de-

sign and human cognitive and emotional fac-
tors. As such, it emphasizes the importance of
designing interfaces that are not only functional
but also aligned with users’ capabilities, expec-
tations, and mental models. Evaluating these
elements ensures that the measurement tool is
effective, engaging, and suitable for the cogni-
tive development of secondary school students.

HCI examines how the design of an inter-
face can affect a user’s ability to work with that
system. During a usability evaluation, Nielsen’s
heuristics are used to assess whether the
system’s design helps or hinders the user’s
ability to use it. Poor usability can result in
confusion, errors during interaction, and in-
creased cognitive load, while a good interface
creates a seamless navigation flow and helps the
user make fewer errors. HCI also considers
UX, which refers to a user’s internal reaction
to using a system (Kheder, 2023). This study
uses Punchoojit & Hongwarittorn’s (2017) ap-
proach to three-dimensional assessment of UX
to quantify the user’s feelings, perceptions, and
thoughts when interacting with the system. By
examining a user’s emotional reaction to using
the system, their interpretation of the informa-
tion presented to them, and the cognitive pro-
cesses they use, the three dimensions provide
insight into the user’s satisfaction with the
system and their deeper feelings about it.

The Entrepreneurial Student App (ESA) le-
verages UI and UX principles to deliver an easy-
to-use, engaging, and accessible platform for stu-
dents/young people. UI relates to how the app
looks, how you navigate through it, and how
clearly information is presented, while UX relates
to how enjoyable it is to interact with the app. A
young person needs to have a good digital expe-
rience when accessing this app since they cannot
accurately measure their entrepreneurial orien-
tation if they are stressed or tired from using an
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app that does not function properly; this is why
the UI and UX of this app must be assessed to
ensure that the ESA is a valid psychometric mea-
surement tool and provides a suitable vehicle for
accurately measuring the entrepreneurial poten-
tial of youth. By incorporating valid measurement
and a user-friendly and fun digital interface, the
ESA will collect entrepreneurial orientation data
from students in a manner consistent with younger
generations’ digital technology habits. Validity
testing is important because results from digital
measurements are likely to differ from those from
traditional analog measurements (Abend et al.,
2014). Therefore, it is critical to assess the UI
and UX of the ESA to maximize the comfort and
effectiveness of HCI in the developed app.

The UI is a part of a system that lets users
work directly with computers. It is designed to
be user-friendly, easy to learn, and enjoyable to
work with (Nielsen, 1993). A good UI occurs
when the application successfully connects the
user to information providers (Nielsen, 1993).
Also, a well-designed visual interface and user
interface make it easier for users to understand
and use a system (Indrayani et al., 2020). Since
the visual appearance of an application can
affect how a user views the interface, the qual-
ity of the design can significantly influence a
user’s desire to continue using the system (Indra-
yani et al., 2020).

To evaluate how good a UI design is,
Nielsen developed the heuristic evaluation
method (see Appendix 1), which uses ten prin-
ciples to determine whether an application meets
usability standards (Nielsen, 2005). Heuristic
evaluation is an important method used by
usability engineers to find and fix usability is-
sues within UI designs (Nielsen and Molich,
1990). After identifying usability problems, de-
signers can create new design iterations to elimi-
nate them. Heuristic evaluations are conducted

by small groups of evaluators who review a UI
and determine whether it follows usability guide-
lines. Their feedback is subsequently catego-
rized according to Nielsen’s Ten Heuristic Prin-
ciples, providing a structured pathway for sys-
tem optimization (Nielsen, 2005).

 UX refers to the overall user perception
of an experience (both good and bad). This
includes a user’s feelings, thoughts, and sensory
experiences (both physical and psychological),
both before and throughout their use of a
product or service. According to Punchoojit &
Hongwarittorrn (2017), UX is characterized by
the experience created across multiple uses,
from the user’s first contact with a product.
UX focuses primarily on the user’s perspective.
Comparatively, UI, which is very focused on the
technical side of a system and is usually as-
sessed quantitatively, focuses on how users think,
feel, and form an emotional relationship with a
product (Kim, 2015). According to ISO 9241-
210, UX focuses on a person’s perceptions and
responses after using a website. UX is an as-
sessment of how comfortable and satisfied a
person is after using a product.

As a result, a further examination will be
needed to measure entrepreneurial orientation
through web applications among secondary
school students, evaluating all aspects using a
variety of metrics, thereby making the applica-
tion of the evaluations to secondary school
students much more extensive. The absence of
prior studies that test and implement, in a
structured manner, a computer-based applica-
tion model for measuring entrepreneurial orien-
tation among secondary school students—in-
cluding the scale, conclusions, and recommen-
dations—constitutes the novelty of this study.
This study aims to examine the reliability of a
web-based measurement of entrepreneurial ori-
entation, as well as its UI and UX.
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METHOD

This study adopts a pragmatic research para-
digm, combining quantitative and qualitative ap-
proaches to analyze the web-based application
“Entrepreneurial Student” currently under devel-
opment (Pretorius, 2024). Furthermore, the re-
search is conducted using an agile approach, as
described by Osega, Quinones, & Rojas (2025),
which involves developing a web-based applica-
tion followed by iterative development and test-
ing. This agile method emphasizes people and
results, openness to change, collaboration, and
consistency in the objectives of application de-
velopment. The first stage of the research involved
creating the Entrepreneurial Student website, a
computerized program for analyzing the level of
entrepreneurial orientation in high school stu-
dents, optimizing the survey created by Kurnia-
wan and others (Kurniawan et al., 2019; Kurnia-
wan, Sanjaya, & Virlia, 2021) with the use of the
Laravel framework, as well as wireframe models
for designing an engaging and user-friendly inter-
face.

The survey contained seven items measur-
ing innovative behavior (innovative dimension;
CITC = 0.438–0.610; reliability α = 0.806),
nine items measuring proactive behavior (pro-
active risk-taking dimension; CITC = 0.437–
0.628; reliability α = 0.845), and eight items
measuring competitiveness (competitiveness di-
mension; CITC = 0.404–0.630; reliability α =
0.817), with all items being positively oriented.
These dimensions of entrepreneurial orienta-
tion were incorporated into the Entrepreneurial
Student website application along with categori-
cal descriptions from prior research. In addi-
tion, the Entrepreneurial Student website of-
fered recommendations based on the measure-
ment results, grouped into moderate, low, and
very low categories for each of the three dimen-

sions studied. Recommendations for each di-
mension came from multiple antecedents re-
lated to innovative working behavior, proactive
working behavior, and risk-taking behavior, along
with achievement motivation and self-actualiza-
tion (Asurakkody & Shin, 2018; Nisula &
Kianto, 2016; Kurniawan, 2024; Crant, 2000;
Polas et al., 2022; Jaitner et al., 2019; Lewis et
al., 2022).

The phase-two portion of the study in-
cluded an FGD with teacher representatives (3
teachers) and student representatives (1 junior
high student and 1 senior high student) from
both junior high school and senior high school.
The criteria for selecting participants were as
follows: teachers who deliver entrepreneurship
as a subject and students who are completing
an existing entrepreneurship project (ongoing).
Participants were asked to provide preliminary
impressions and a critique of the developed
Entrepreneurial Student website (prototype). The
critiques included the measurement scale, the
degree of the conclusion(s), and recommenda-
tions based on the use of the application. Based
on FGD results (participant feedback), the En-
trepreneurial Student website model was devel-
oped and subsequently tested with a large group
of respondents (sample). The FGD results and
post-FGD measurement results provided data
for improvement. The above legwork, com-
bined with the collected data, indicates data
triangulation occurred (Morgan, 2024).

The phase-three portion of the study con-
sisted of piloting the Entrepreneurial Student
website model with 60 students, including 30 jun-
ior high students and 30 senior high students from
partner schools. All respondents completed an
informed consent (permission) form and volun-
tarily participated in the pilot. The trial was con-
ducted to test the reliability of the measurement
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scale implemented in the Entrepreneurial Student
web-based application and to evaluate its UI and
UX. Two types of analysis were employed in this
study: a priori coding for the FGD data and de-
scriptive statistical analysis for the trial data. A
priori coding involved identifying meaningful key-
words based on the theoretical framework used,
specifically Nielsen’s user interface theory.
Meanwhile, data on UX were analyzed using the
concepts proposed by Punchoojit &
Hongwarittorrn (2017). Descriptive statistical
analysis was conducted by creating categories
based on the normative distribution, using the
hypothetical maximum and minimum scores, the
mean (M), and the standard deviation (SD). Re-
spondents’ scores (X) were then classified into
five categories: very low (X < M - 1.5 SD), low
(M - 1.5 SD ≤  X < M - 0.5 SD), moderate (M -
0.5 SD ≤  X < M + 0.5 SD), high (M + 0.5 SD ≤ 

X < M + 1.5 SD), and very high (X ≥  M + 1.5
SD) (Azwar, 2012).

RESULTS

Participant Demographics

This study was conducted at a private school
located in the Surabaya City that offers various

levels of education. The criteria for selecting the
school included its ability to provide ongoing en-
trepreneurial education across all levels of edu-
cation, from primary through higher education.
In addition, students participate in numerous
hands-on entrepreneurial activities, which makes
the school an appropriate location to test the
measurement instrument. Prior to the large-scale
study, an FGD was conducted with representa-
tives from both teachers and students to gather
post-application feedback. The demographics of
the five participants in the FGD include four fe-
males and one male. There were three individu-
als from junior high school (two teachers, includ-
ing one teacher; one student) and two individu-
als from senior high school (one teacher and one
student). Across grade levels, each grade was rep-
resented by one individual (Table 1). After the
application had been modified based on this quali-
tative feedback, data were collected from a total
of 60 students.

The gender ratio is nearly 50% male and
50% female (or vice versa). There were equal
proportions of junior and senior high school
students participating in the research; there-
fore, they represented equal numbers within
each grade level and provided a wide range of

Table 1 Demographic Characteristics of Participants

Demographic Variable N Frequency  
Gender 

Male 
 
31 

 
48,33% 

Female 29 51,67% 
Educational Level   

SMP (Junior High School) 30 50% 
SMA (Senior High School) 30 50% 

Grade   
7 9 15% 
8 11 18.33% 
9 10 16.67% 

10 6 10% 
11 14 23.33% 
12 10 16.67% 
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developmental stages for students in Grades 7–
12. The qualitative data collected from the
FGD consisted of specific suggestions/feedback
from the participants and served as the basis
for developing improvement options for the
application (Entrepreneurial Student). The FGD

took place in the afternoon and lasted about
1.5–2 hours. The FGD participants were pro-
vided with instructions on completing and re-
viewing the web version of the FGD application
prior to providing feedback and were given the
opportunity to complete it on their devices (two

Table 2 User Feedback and Improvement Solutions Related to the User Interface (UI)

Dimension (a) Problem / Evaluation (b) Solution / Improvement (c) 

Visibility of 
system status 

 

Users experienced confusion regarding how to 
complete the questionnaire, specifically whether 
it should be filled out by dimension or as a 
whole. Additionally, users suggested that score 
descriptions and criteria should be provided to 
help them better understand their results and 
current standing. 

The researchers added dimension-by-
dimension instructions and displayed the 
final score along with its criteria (low, 
moderate, high), accompanied by simple 
visualizations to make it easier for users 
to understand. 

Match between 
system and the 
real world 

Users suggested using more familiar wording, as 
certain terms—such as "tips" and 
"construction"—were considered difficult for 
them to understand. 

The researchers used more familiar 
terms, such as “tips” or “how to,” and 
replaced the term “construction” with 
“entrepreneurial orientation” to make it 
more relevant and easier for users to 
understand. 

User control and 
freedom 

 

Users were not aware that they had the freedom 
to edit their responses. 

The researchers added clear labels and an 
edit icon so that users would know they 
could modify their responses before 
submission. 

Consistency and 
standards 

Users who accessed the system via smartphones 
and laptops experienced differences in the 
display. They also suggested the need for 
consistency in terminology and recommended 
using the more familiar form of address "you" to 
better suit junior and senior high school users. 

The researchers improved the interface 
to be responsive across devices and 
standardized the use of terminology and 
the form of address “you” to ensure 
consistency and a closer connection with 
adolescent users. 

Error prevention 
 

Users experienced the loss of their input due to 
accidental button presses. 

The researchers added a confirmation 
feature before deleting or exiting, as well 
as an undo button, to prevent the loss of 
input due to accidental button presses. 

Recognition 
rather than 
recall 

 

Users did not receive notifications indicating 
whether any items had been missed. They 
suggested that the system should provide 
notifications or include clearer explanations in 
the guidelines or instructions. In addition, users 
experienced confusion regarding how to 
proceed with the items, particularly whether 
they needed to click the arrow icon or the 
“Submit” button to continue. 

The researchers provided automatic 
notifications for unanswered items and 
added clear guidelines and button labels 
so that users could better understand the 
flow and how to proceed with the 
questionnaire. 



Jimmy Ellya Kurniawan, et al. / Evaluation of User Interface (UI) and User Experience (UX) in A Web-Based Entrepreneurial
Student Application / JEE, Vol. 15, No. 1, March 2026, 51–72

59

Flexibility and 
efficiency of use 

Users experienced confusion when completing 
each item on the website because the system 
automatically returned to the home page instead 
of directly displaying the next item. This 
required users to scroll manually to read the 
next item, which was considered disruptive and 
impractical. 
Users also reported that the recommendation 
section was too long and required excessive 
scrolling, especially when accessed via 
smartphones. They suggested several 
improvements, including presenting the 
recommendations in bullet points for better 
readability, adding a “Next…” or "Read More" 
button to display additional information, and 
including images or other visual elements to 
make the interface more engaging and less rigid. 

The researchers improved the navigation 
so that items are displayed sequentially 
without returning to the home page. 
They also restructured the 
recommendations into bullet points and 
summaries, and added a “Next…” 
button alongside visual elements to 
enhance readability and user comfort, 
especially for smartphone users. 

Aesthetic and 
minimalist 
design 

 

Users suggested that, where possible, the 
Conclusion and Recommendation sections 
should be accompanied by images or visual 
illustrations to make the interface more 
engaging and to facilitate understanding. In 
addition, they proposed that the Results section 
should be presented in a layout that can be read 
within a single full screen—without excessive 
scrolling—to encourage users to read the entire 
content. 

The researchers added visual illustrations 
to the Conclusion and Recommendation 
sections to clarify the content, and 
optimized the Results display so that it 
can be read on a single full screen 
without excessive scrolling. 

Help users 
recognize, 
diagnose, and 
recover from 
errors 

 

Users suggested that the website should provide 
examples of correct personal data entry, along 
with examples of common mistakes, to 
minimize errors. Furthermore, they 
recommended that the system provide 
immediate warnings when errors occur in the 
responses so that users can promptly recognize 
and correct them. 

The researchers provided examples of 
correct and incorrect personal data entry 
at the beginning of the interface and 
added an automatic validation system 
that provides immediate warnings when 
input errors occur. 

Help and 
documentation 

 

Users were not aware of the existence of the 
help button. 

The researchers made the help button 
more prominent by using a familiar icon 
and positioning it strategically so that it 
can be easily found by users. 

Other Users found typos or typographical errors in the 
recommendation section. Based on 
observations, users generally did not read the 
scenario but directly proceeded to complete the 
statements on the website. 

The researchers corrected the typos in 
the recommendations for the 
innovativeness dimension and presented 
the scenario and instructions in a 
concise, engaging manner at the 
beginning of the questionnaire to ensure 
they were more noticeable to 
participants. 
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different devices allowed for cross-device com-
parison). Each participant was interviewed indi-
vidually during the FGD so that all their com-
ments and concerns could be properly recorded.

Table 2 shows that feedback was collected
for each UI dimension in line with Nielsen’s
principles. Each piece of user feedback was
followed up by the researchers (see Table 2,
column c). Subsequently, the improved web-
based Entrepreneurial Student application was
tested on 60 junior and senior high school
students.

DISCUSSION

To analyze the collected data, a human-
computer interaction framework comprising two
perspectives was used: design engineering and
psychology. The design engineering perspective
focuses on the iterative development of the
web-based entrepreneurial student application
and uses Nielsen’s 10 dimensions of UI as an
operational definition. The psychological per-
spective uses Punchoojit & Hongwarittorrn’s
UX framework to operationalize three dimen-
sions (think, perceive, and feel). After reviewing
the feedback presented in Table 2 and Appen-
dix 2, several changes were implemented. In
doing so, the importance of remaining objective
in interpreting the changes was recognized.
Therefore, I have described the improvements
in terms of the UI and UX theoretical frame-
works. User feedback received during the initial
evaluation of the prototype of the Entrepre-
neurial Student web-based application focused
on three major areas: ease of use, clarity of
results, and comfort while completing the appli-
cation. This feedback was used to inform deci-
sions on improving both the UI and UX.

A key finding in this study was that there
were no categories to explain the final score
after the user had finished completing the as-
sessment. This lack of category may confuse
users about how to interpret their final scores
numerically and be a usability issue related to
the system status visible and matches between
the system and the real world, in that the
system presents information to the user in an
understandable and meaningful manner (Nielsen,
1993; Nielsen, 2005). Thus, there is no way for
users to connect their scores to any categories,
so they cannot contextualize them; therefore,
the amount of useful information or feedback
provided to the user by the system will de-
crease. Therefore, in order to improve the
system’s ability to provide clear and effective
feedback, categorical descriptions of “very low”,
“low”, “moderate”, or “high” were created based
on pre-defined score ranges, and these categori-
cal descriptions assist users in contextualizing
their scores within the entrepreneurial spec-
trum, providing the user with a greater sense of
self-awareness of their competency, as shown in
Appendix 3. This enhancement will also sup-
port the positive perception of the clarity of
results generated by the user in the UX evalu-
ation (Appendix 6).

Follow-up feedback indicated that there
were also noticeable issues with the design of
the completion flow, which was perceived as
less intuitive in the placement of the submit
button. Users expressed concerns that locating
this button at the top of the page could disrupt
the logical ordering of data entry and create
uncertainty about whether a task had been
completed (Appendix 6). Theoretically, this way
of thinking is supported by Nielsen’s usability
principle of ‘User Control & Freedom’ and
suggests that an interaction system should sup-
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port an intended and predictable flow of infor-
mation as users complete their desired actions
(Nielsen, 2005). Additionally, this finding con-
forms to Garret’s discussion of interaction de-
sign principles, which state that the user must
complete previous steps before being presented
with subsequent steps (Garrett, 2011). Based
on subsequent feedback (Appendix 4), the sub-
mit button was moved from the top of the page
to the bottom to create a more logical, sequen-
tial interaction flow, eliminating premature sub-
missions and improving overall task completion
efficiency. This positive change is supported by
high usability scores received by the new UI
across all dimensions (Appendix 6). Thus, the
new design better supports established usability
principles.

To enhance users’ comfort, both cognitive
and emotional, while completing a form, im-
provements were made to the visual design and
textual aspects of the interface; these changes
were based on user feedback from the FGD,
particularly regarding visual appeal and reading
ease. The new interface design (e.g., a more
uniform color palette, attractive images, and
easy-to-read fonts) can be explained by aes-
thetic and minimalist design principles, which
suggest that a well-designed, clearly displayed
interface reduces cognitive load and improves
focus (Nielsen, 2005). Further research sup-
ports this assertion; the attractiveness of im-
ages is a significant determinant of users’ emo-
tional responses during interaction (Punchoojit
& Hongwarittorrn, 2017).

Additionally, by expanding response boxes
and adding sample reflective sentences with
each response item, the Response conformed to
the principle of recognition vs recall: providing
users with cues and support for responding
rather than relying on their memories (Nielsen,

2005). This approach allows users to convey
their response in a more organized and mean-
ingful manner, thus providing greater opportu-
nity for cognitive engagement. These improve-
ments are illustrated in Appendix 5 and are
supported by the positive results in both UI and
UX evaluations (see Appendix 6 and 7), par-
ticularly in terms of user comfort and ease of
use. Overall, all enhancements were guided by
user-centered design principles and aimed to
create a more intuitive, reflective, and meaning-
ful UX (Garrett, 2011).

The two classes held on the site for trial
testing and to complete the online question-
naire to evaluate the UX/UI followed the same
structure. First, the senior high school had 30
students, and the junior high school had 30 as
well. This allowed for a more structured testing
process and ensured a true representation of
user participants from both types of schools
(Table 1). Therefore, the researchers were able
to observe each session in each class, provide
guidance on completing the form, conduct di-
rect observations, and anticipate potential tech-
nical problems. The researchers’ presence was
important in ensuring the process was con-
ducted consistently and that participants under-
stood and completed the tasks. This is consis-
tent with established usability testing practices,
which use direct observation to identify areas
of difficulty and users’ interaction patterns as
they use the item (Nielsen, 1993).

Referring to Appendix 6, UI scores on all
ten Jakob Nielsen heuristic dimensions all
ranked as “very good”, as demonstrated by the
aggregate scores for junior and senior high
students, which fell between 495 and 554. Thus,
improvements based on user feedback gathered
during the FGD were favorably received by
both junior and senior high users. These results
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support the theoretical perspective that this
application meets the key usability principles
identified by Nielsen: visibility of system status,
consistency, error prevention, and flexibility in
use (Nielsen, 1993, 2005). Furthermore, high
scores across all ten dimensions suggest that
the system is functional and meets established
usability standards; therefore, it will support
effective human-computer interactions. Addi-
tionally, high scores across user groups indicate
that the interface design is both versatile and
usable for users with varying cognitive abilities
and technological experience; therefore, user-
centered design ultimately contributes to greater
usability and acceptance across user groups
(Garrett, 2011).

Based on the collected data, the UX scores
ranged from 258 to 274, all of which fell within
the “very good” category (Appendix 7). These
results indicate that users experienced positive
feelings during the completion process, per-
ceived alignment between the scores and their
personal characteristics, and found the comple-
tion process easy to perform. From a theoreti-
cal perspective, these findings can be inter-
preted using the UX dimensions of “feel,” “per-
ceive,” and “think,” which reflect users’ emo-
tional, cognitive, and evaluative responses to
system interaction (Punchoojit & Hongwarit-
torrn, 2017). The “feel” dimension is reflected
in participants’ statements such as, “I felt quite
confident while completing the assessment,”
and “I felt calm because the UI design is simple
and user-friendly.” These responses indicate
positive emotional engagement, which is an
important component of UX, as users’ feelings
during interaction influence overall satisfaction
and continued use (Kim, 2015). The high score
in this dimension suggests that the interface
design successfully created a comfortable and
supportive interaction environment.

In addition to feeling confident and calm,
several participants provided statements reflect-
ing the “perceive” dimension, such as, “I was
surprised to find that my entrepreneurial score
was high,” and “In my opinion, the results are
highly consistent with who I am.” These re-
sponses indicate that users perceived the sys-
tem output as meaningful and relevant to their
personal characteristics. From a theoretical
standpoint, this reflects perceived validity, in
which users accept and trust the system’s re-
sults (Garrett, 2011). The relatively high score
in this dimension (see Appendix 7) suggests
that the application effectively communicates
results in a way that aligns with users’ self-
perceptions.

However, the third dimension reveals a
different pattern. As indicated by the statement,
“I experienced some difficulty when completing
the tips section…,” participants tended to focus
more on technical difficulties than on deeper
reflection when formulating recommendations
and identifying constraints. This is also re-
flected in the relatively lower score of the think
dimension compared to the other UX dimen-
sions. From a theoretical perspective, this sug-
gests that although the system supports usabil-
ity and emotional engagement, it has not yet
fully facilitated higher-order cognitive processes,
such as reflection and critical thinking, which
are essential components of a meaningful UX
(Punchoojit & Hongwarittorn, 2017).

The results also suggest that prior to tak-
ing the assessment, many students were not
aware of their entrepreneurial orientation. The
application serves a dual purpose as a measure
and as a tool to enhance users’ self-awareness.
Research suggests that the use of effective feed-
back can improve users’ understanding of their
competencies and aid in their future efforts
(Garrett, 2011). Given the information col-
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lected, the UI and UX of the Entrepreneurial
Student web application, along with modifica-
tions made, received ratings of “very good”
from junior and senior high school students.
However, given an ongoing commitment to con-
tinual improvement, the application has poten-
tial for additional refinement. Specifically, the
UI related to the help and documentation fea-
tures may be further enhanced and the UX
improve to more fully support the reflective
and cognitive engagement of users.

CONCLUSION

This research developed and assessed the
online Entrepreneur Student app, with findings
indicating that it provides a simple, easy-to-use

interface that offers a good experience for sec-
ondary students. The evaluations using Nielsen’s
evaluation criteria, all obtained a “very good”
rating, and therefore, the app provides an excel-
lent tool for human-computer interaction in an
educational setting. The respondents rated their
confidence (self-assessment of results) and clar-
ity (how clear they were about what the app pro-
duced) very highly, but improvements can be made
in the “Help and Documentation” and “Think-
ing” evaluation dimensions to facilitate further
reflection on what was accomplished. Given the
research context’s specific focus on education and
the homogeneous sample used in this study, it is
prudent for future research to include diverse
populations to validate the app’s usability and UX
across multiple stages of development.
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APPENDIX

Appendix 1 Nielsen’s Ten Usability Heuristics for UI Design

Heuristic Principle Description 
Visibility of System Status The system should continuously inform users about ongoing processes 

by providing appropriate feedback within a reasonable timeframe. 
Match Between System and 
the Real World 

The system should use language that is easily understood by users, 
employing words, phrases, and concepts familiar to them rather than 
system-oriented or technical jargon. Information should be organized 
according to real-world conventions so that it appears natural and 
logically structured. 

User Control and Freedom Because users may accidentally choose the wrong function, the system 
should provide a clearly marked "emergency exit" to allow them to 
leave an unwanted state without navigating a complicated process. 
Support for undo and redo actions should also be provided. 

Consistency and Standards The system should avoid using different terms, contexts, or actions 
that may confuse users when they mean the same thing. It is essential 
to follow platform conventions and industry standards consistently. 

Error Prevention It is better to prevent errors from occurring than to rely solely on 
high-quality error messages. The system should be carefully designed 
to minimize the likelihood of errors, either by eliminating error-prone 
conditions or by requesting user confirmation before critical actions 
are performed. 

Recognition Rather Than 
Recall 

To reduce the user's cognitive load, the system should make objects, 
actions, and options visible. Users should not be required to 
remember information from one part of the interface to another. 
Instructions for using the system should be visible or easily accessible 
whenever needed. 

Flexibility and Efficiency of 
Use 

Accelerators—features that may go unnoticed by novice users—can 
speed up interaction for experienced users. This ensures the system 
can be used efficiently by individuals with different levels of 
experience. Additionally, users should be allowed to customize 
frequent actions. 

Aesthetic and Minimalist 
Design 

Dialogues should not contain information that is irrelevant or rarely 
needed. Every extra unit of information competes with relevant units 
and diminishes their overall visibility. 

Help Users Recognize, 
Diagnose, and Recover from 
Errors 

Error messages should be expressed in plain language (not technical 
codes), precisely indicate the problem, and constructively suggest a 
solution. 

Help and Documentation While the system should ideally be usable without documentation, it 
may still be necessary to provide help resources. Such information 
should be easy to locate, focused on the user’s specific tasks, list 
concrete steps to be carried out, and remain concise. 
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Appendix 2 User Feedback and Improvement Solutions Related to User Experience (UX)

Dimension (a) Problem / Evaluation (b) Solution / Improvement (c) 

Emotional Experience 
While Using the 
Entrepreneurial Student 
Website 

No feedback was provided by the users. The researchers did not make any additions, 
as no issues were identified regarding users’ 
feelings during the process of completing the 
website. 

Clarity When Reading 
the Results (Scores and 
Categories) on the 
Entrepreneurial Student 
Website 

Users suggested adding category labels for 
the final score results, namely low, 
moderate, and high. 

The researchers added category labels for the 
final score results (low, moderate, high) so 
that users could more easily understand their 
level of achievement. This information is 
clearly displayed in the final results section 
after completion. 

Ease of Completing the 
Recommendations or 
Reporting Constraints 
for Each Score on the 
Entrepreneurial Student 
Website 
 

Users suggested that the Submit button be 
placed at the end of the form to facilitate a 
smoother completion flow. In addition, 
they recommended including Save and 
Edit features to allow them to temporarily 
store and revise their responses. Users also 
noted that the process requires significant 
time and deep reflection; therefore, they 
suggested making the text more engaging 
and including guiding sentences 
(placeholder text) within response fields to 
create a more comfortable and enjoyable 
experience. 

1. Relocating the submit button to the end 
of the form to facilitate a smoother 
completion flow. 

2. Adding save and edit features to allow 
users to temporarily store their responses 
and make revisions as needed. 

3. Redesigning the interface to improve 
visual appeal and readability, ensuring a 
more engaging experience. 

4. Providing example guiding sentences 
within the response fields to support 
users’ reflective answering process and 
reduce cognitive load. 
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Appendix 3 Addition of the Normative Table
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Appendix 4 Improvement of the Submit Button Position
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Appendix 5 Improvements in Color Scheme and Illustrations
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Appendix 6 UI Usability Heuristic Evaluation of the “Entrepreneurial Student”
Web-Based Application

Aspects Score 

Visibility of system status  
Match between system and the real world  
User control and freedom  
Consistency and standards  
Error prevention  
Recognition rather than recall  
Flexibility and efficiency of use  
Aesthetic and minimalist design  
Help users recognize, diagnose, and recover from errors  
Help and documentation  

542 
548 
541 
542 
517 
523 
554 
551 
515 
495 

Appendix 7 Results of the UX Measurement

Dimension Item Score 

Feel 
 
Perceive 
 
Think 

Feelings While Completing the Entrepreneurial Student 
Website 
Perceived Appropriateness of Interpreting Results (Scores 
and Categories) on the Entrepreneurial Student Website 
Ease of Providing Recommendations or Reporting 
Constraints Based on Each Score on the Entrepreneurial 
Student Website 

274 
 

261 
 

258 


