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ABSTRACT

Online shoppers often have to find reference conversion by manual method, standalone systems, asking sales agents, and
browsing the internet. However, these methods that did not provide fast and seamless information on size and fit,
and what more by different brands. This study was conducted to identify user requirements for shoe sizing and fitting
based on standard size conversion (US, UK, Euro), brand and type. A survey (n=62) was conducted with online shoppers to
determine functional and non-functional requirements for the shoe size and fit recommendation mobile application.
Subsequently, a mobile application was developed based on the output, followed by 15 user satisfaction tests (n=50) to
assess its quality using 9 task scenarios. An interview was then conducted to obtain richer user feedback. The analysis
showed more than 90% of users evaluated the application as easy to use, had a pleasant interface, had the intention of
using it, would recommend it to others, and were satisfied with the overall application. The mean analysis showed a score
of 4.6, which indicates that most of the participants were satisfied with the application. The interview results suggested
the application to add brand recommendations and customize features for children’s shoes. These open opportunities
Jfor future work to improve the acceptance and quality of the application. Users who wish to buy shoes online could
benefit from the application by finding the right fit based on foot size, shoe brand and type easily using their smartphone.
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INTRODUCTION

In recent decades, online fashion shopping has been rising
at an incredible rate (Singh 2018). Typically, e-commerce
platforms offer free return shipping to draw consumers to
the platform and make their shopping experience better.
Customers who shop for fashion products tend to try on
items to assess fit, material, general look, and feel. However,
compared to offline stores, online platforms do not allow
users to try out things before making a purchase. In that
sense, online buying lacks try-on possibilities, and thus it
is critical to present customers with as much information as
possible to improve their purchasing experience.

Furthermore, customers on an e-commerce platform
get confused by the abundance of choices and brands, many
of which do not follow the same sizing guidelines. For
example, a famous brand N sports shoe brand in UK size 9
has a length of 27.5cm, whereas another sport shoe brand, A
shoe, in the same UK size has a length of 27.0cm. Among
other types of product qualities, shoe length, arch type, shoe
width, and shoe type are the main elements in determining
the best fit.

People with the intention of buying online used manual
conversion, asking salespeople, and browsing the web for
solutions. However, these solutions did not provide quick

and seamless information on size and fit, regardless of
brand. In the larger context of internet purchasing, confusion
over these elements has resulted in frustration and product
returns.

This study aims to propose a solution by identifying
user needs and quality expectations for shoe size and fit
recommendations based on foot size, brand, and type. The
objective of this study is to identify the functional and non-
functional needs and expectations of specific consumers
from a shoe size and fit recommendation mobile application.

A quality assessment was done via 15 user satisfaction
tests to assess the quality of the user experience, and an
interview was conducted to explore richer user feedback.
This study hopes to provide a clue to producing a high quality
shoe size and fit recommendation mobile application, which
may lead to better recommendations for shoe sizes and fits
and a more satisfying shopping experience for customers
and salespeople alike.

LITERATURE REVIEW

Assessment of product quality is important as it helps in
identifying quality problems and improving a product in
meeting customer needs. Zainal & Ismail (2019) in their
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study of the importance of product quality identified that
reliability, assurance, and satisfaction have significant
impact on service quality. Additionally, Khalaf & Ja’afar
(2020) argued that quality characteristics such as user-
friendliness, comfort, convenience, and accessibility are
factors that influence product quality. Additionally, Bartling
et al. (2021) highlighted the importance of user context and
user experience.

In the context of e-commerce platform, the platform
itself is the product that becomes the subject of quality.
Although it is said to increase the return rates, negative
customer experience has caused more product returns
(Yuan, Park, & Huh 2021; Huang, Wang, & Jiang 2018).
When purchasing shoes online, non-experts frequently make
the mistake of purchasing the incorrect size. Furthermore,
it is often challenging to find the exact size for a specific
brand from the same online seller because shoe sizes vary.
(Alcacer et al. 2021; Sembium et al. 2017). For instance, a
customer wants to buy both sandals and sport shoes sold by
brand N from an online seller, but the size chart provided
is only for sandals. This confuses the customer about what
size they should choose for the sport shoes because the size
and fit could be different by type (Jurca & Dzeroski, 2021;
Wannop et al. 2019).

Additionally, although the majority of online
e-commerce sites offer free returns, it proves to be
troublesome for buyers. Statistics show that online buyers’
returns amount to roughly double as compared to brick-and-
mortar businesses. A substantial majority of returns are due
to size and fit mismatches (Huang, Wang, & Jiang 2018).
This contributes to the perceived low quality of products, as
well as services.

All the above issues caused negative experiences for
online consumers which could hinder the sustainability
of e-commerce in the long run. Consumers may then lose
confidence in making future online purchases. Thus, this
research targets to reduce bad user experience and frustration
by proposing a mobile application to cater to the right size
and fit recommendation, as it is the most important quality
for online buyers.

There are several existing applications regarding the
conversion of shoe sizes, such as My Shoe Size (Mai 2020),
Shoe Size Converter (Toastguyz 2021), Shoe Size Converter
(Darshan Universitiy 2018), Shoe Size Converter (Lindsey
2021), and Shoe Size Converter (Egea App Design 2020).
The comparison done to five similar applications shows
that two out of the five applications, namely Shoe Size
Conversion, i.e., by Toastguyz (2021) and Egea App Design
(2020) allow user authentication. Shoe Size Conversion
(Toastguyz 2021) is a size unit converter app for different

kids’ groups and adult size shoes. Shoe Size Converter
(Toastguyz 2021), Shoe Size Converter (Lindsey 2021),
and Shoe Size Converter (Egea App Design 2020) provide
recommendations based on brand. On the other hand,
Shoe Size Converter (Darshan University 2018) makes
recommendations based on ‘like’ ratings, while My Shoe
Size (Mai 2020) makes recommendations based on size.
My Shoe Size (Mai 2020), Shoe Size Converter (Darshan
University 2018), and Shoe Size Converter (Lindsey 2021)
have a text-based sharing feature.

Review of the applications showed that they do
not have text-based search features to allow users to do
open searches for shoe brands and types. There were no
visualizations for shoe size and fit, and creative storing of
information for future sharing / reference purposes. QR
codes have grown in popularity and acceptance among the
general public, and they are now widely used to connect the
real and digital worlds by transferring information from one
to the other (Demir et al. 2015). A QR code, which stands
for ‘quick response code’, is a type of two-dimensional (2D)
bar code used to enable creative storing and quick access
to internet information via a smartphone or tablet’s digital
camera. It could be suggested as an effective tool for a
system to store user profiles and selected product properties.
Moreover, although many foot-related apps can be found
on smartphone apps, there is currently little to no evidence-
based information accessible about their quality (Kabir et
al. 2021).

These findings provide input for the study to proceed
with a user requirements survey to determine specific
requirements and demands for the intended shoe size and
fit recommendation mobile application, and conduct quality
assessment via user satisfaction tests to assess the quality of
the user experience.

METHODOLOGY

A review of the past literature and observation of similar
systems was conducted to identify gaps and features for shoe
size conversion applications, which were used as a basis
for setting a requirements survey. The features were; set
and update profile including foot size, user authentication,
text-based search, shoe size conversion, shoe size and fit
recommendation, save size and fit conversion result, delete
conversion history, QR code creative storing generation,
animated foot shape and size fitting in the shoes according
to the selected size, and security password update.

This research strived to understand if there were any
quality issues in the application. Thus, a quantitative survey



was then conducted using questionnaires built based on the
identified features. The research referenced to Macefield
(2009) in determining the number of participants, who
suggested that for tests investigating problem discovery, a
group size of 3-20 participants is typically valid, with 5-10
participants being a reasonable baseline range. He also
suggested that group size should be increased in proportion
to the study’s complexity and the importance of its setting.
According to Sauro & Lewis (2016), group size is determined
by the desired level of confidence and determining the level
of confidence is problematic because measurement data are
not normally distributed.

Users who have had experience making online
purchases were asked to participate in this study by
completing a survey. A total of 62 users responded to the
survey. The survey questions (Q) ask:

Q1: Experience problems when choosing size and fit?

Q2: Difficult to make size conversions between the US, UK,
and Euro?

Q3: Experience receiving the wrong size and fit?

Q4: Method for size conversion?

Q5: Experience with shoe size recommendation systems?

Q6: Convenient to have a shoe size and fit reccommendation
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Q7: Size conversion improve the shopping experience?

Q8: Confusing shoe brand experience?

Q9: Will creative storing and access using QR code be
useful?

Q10: Animation for size and fit?

The results from the survey were used to confirm gaps,
and as functional and non-functional requirements for the
intended mobile application for shoe size recommendation.
User satisfaction tests were then conducted on the developed
application to obtain user feedback and assess the level of
satisfaction. The participants were selected among online
shoppers. Prior to beginning the evaluation work, a pre-
test demographic background was surveyed. Participants
were chosen among the earlier respondents based on the
following criteria: mobile phone owner with prior intention
of buying shoes online.

The respondents (n=50) were given a total of nine
task scenarios in which they were requested to experience
the application on their mobile phone, before they took
the satisfaction test. Table 1 demonstrates the tasks and
scenarios.

system?
TABLE 1. User Task Scenario

Task Scenario
Authentication The user clicks the Register/login button to register/login to the system.
Search The user clicks the Search button to search for the shoe type and brand for size conversion and fit.
Update The user clicks the Update button to update their profile details including foot size.
Recommendation ~ The user clicks the Search button for shoe size recommendation based on type.
Save size The user clicks the Save History button to save the result of shoe size and fit conversion and generate a QR
conversion code.
Delete The user clicks the Delete button to remove the result of the shoe size conversion in the history section.
QR code The user clicks the QR code button to view the result of the shoe size conversion and fit.

Scan QR code

Security

The user scans the QR code using their phone’s camera and views the result of shoe size conversion and fit.

The user clicks the Forgot password button to reset their password.
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After completing the tasks, the respondents were then
asked to answer a 15-question post-testing questionnaire,
adopted from (Nik Ahmad et al. 2021). The questionnaire
was arranged on a 5-point semantic differential scale, from
strongly disagree to strongly agree, to assess the user’s
experience of using the application. The questions assessed
the following components:

Ease of use.

Easy to find the information needed.
Pleasant interface.

Pleasant font.

Speed up task completion.

Error and guide to solve the error.
Simple steps to execute tasks.

Clear and descriptive information.
Ease of navigation.

Broken link/menu/page.

. Contain expected features.

. Require improvement.

Have intention to use.

. Will recommend the application to others.
. Satisfied with the overall application.

NN RPN
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The quantitative results obtained were then analyzed
descriptively to determine the user satisfaction level. A post
interview was then conducted to the same respondents to
obtain deeper assessment from the users. Interview results
were analyzed to discover points for future improvements.

RESULT AND DISCUSSION

The requirements study was conducted with 62 participants
to confirm the gap and determine functional and non-
functional requirements for the shoe size recommender
mobile application. Table 2 shows the cross-tabulation
analysis results in percentage (%).

The majority of respondents were female students with
an age range of 18-22, and young working women with an
age range of 23-27 years old. It can be seen from the table
that the majority of respondents (89%) across gender, age,
and job agree that they had problems when estimating shoe
size and fit online. Similarly, 85% agree that they faced
difficulties making size conversions to the US, UK and Euro
scales, which are used as the standard size reference across
the world.

These provide evidence that users face problems
with shoe size and fitting when buying online, and a good
application must provide a good size and fit reference. 95%
of respondents across demographic groups also agree that
they have experienced receiving the wrong shoe size after
an online purchase. During the shoe selection process, most
respondents will take additional steps to refer to either a
salesperson/agent or search for internet size conversion
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tools. This is due to the lack of a shoe size recommendation
feature on the online shopping platform, as evidenced in Q5,
in which 82% of respondents said they did not have prior
experience with the feature. 94% of users also supported
that the shoe size conversion feature will improve the user’s
shopping experience.

Brands A and N received nearly identical scores when
asked which brand generated the most uncertainty regarding
shoe size and fit, which may also indicate that they are the
most popular brands among online customers. In addition,
95% of respondents demand a QR code to be incorporated,
and 90% prefer an animated feature for shoe fit.

The above results have provided design clues for the
intended size conversion and size and fit recommendation
mobile application. A mobile application was then developed
based on the survey results. Figure 1 shows instances of the
mobile application.

The mobile application allows users to create user
profile including shoe/foot size details. The information
will be used to recommend shoe size and fit according to
type and brand as well as when generating a QR code. It
also allows users to save their search history to keep track
of their favourite sizes, types, and brands, which can be
used to generate future recommendations. A reference for
size conversion is displayed, and users can choose their
preferred shoe size based on US, UK, or Euro size reading.
Upon selection, an animated GIF appears to help visualize
the user’s foot shape and size fitting in the shoes according
to the selected size reference. The animated GIF will
demonstrate whether the selected shoe size will be too tight,
too loose, or perfectly fit the user’s foot.

The application will also suggest similar shoe types and
sizes in other product lines from other brands. The user can
then save the preferred size and fit upon confirmation, and a
QR code will be generated. The QR code stores information
about the user’s shoe size and fit profile based on brand and
type, enabling quick and easy reference for users and sales
agents, saving time, and potentially eliminating physical
contact during future buying process. The QR code can then
be shared to online stores alike as well as to other parties
that require similar information.

The study then conducted 15 satisfaction tests with
n=50 respondents who were required to experience the
application using 9 task scenarios before answering the 15
usability test questions. Majority of the respondents were
male followed by female in their 21-26 years old. (Refer
Figure 2). It then followed by female in their 27-34 years
of age, and male of 15-20 years old. Respondents for both
genders above 35 years old were less than 10% each and can
be considered minimal.

A questionnaire comprising of 15 usability tests was
used to assess the level of satisfaction. The questionnaire
was set to rate a five-point Likert scale, from strongly
disagree to strongly agree.
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FIGURE 3. Satisfaction result

Figure 3 shows the evaluation results. The result shows
that more than 80% of users agreed that they were satisfied
with the application in 13 out of 15 tests. 100% of users
agree to 5 tests, which indicates that the users think that the
application is easy to use and has a pleasant interface, have
the intention of using the application soon, will recommend
the application to others, and are overall satisfied with the
application.

More than 90% of users agree that the application
allows them to find information easily, the font used is
pleasant, it has an error message and a guide to solve the
error, simple steps to execute tasks, and no broken links.
88% of users agree that the application can speed up task
completion. Nonetheless, two tests earned less than 70%,
which suggests that respondents expect more features but
does not necessarily indicate that the application has to be
improved.

The research concludes that the majority of respondents
are satisfied with the application. Nevertheless, some concern
is evident from the data, since it indicates that respondents
expected the mobile application to have additional functions.
This provides a hint for future application enhancements in
the form of additional research and demand determination.

The research conducted mean analysis as shown in
Figure 4 to analyze overall satisfaction. The result shows
that most of the tests received scores above 4, and this
indicates that most of the participants were satisfied with the
application. This is further supported by the average mean
with a score of 4.6. Although Q5 and Q11 scores below the
average mean, they scored above 4, and thus considered as
good assessment results. The mean analysis shows a score
below average for test 12, which addresses whether the
application needs to be improved. This score suggests that
the application needs to be improved further.
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FIGURE 4. Overall mean analysis

Overall, the findings are consistent with those of Nik
Ahmad et al. (2021), who employed similar satisfaction
tests for web-based and mobile-based pet boarder systems
and found that 70% of participants were happy with
both platforms. The results add to the discussion on the
importance of usability and user satisfaction, motivation
and enjoyment which affect the quality of user experience
in mobile applications (Juhari & Abu Bakar, 2020).
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This study shows higher ratings on ease of use, has a
pleasant interface, has the intention of using the application
soon, will recommend the application to others, and is
overall satisfied with the application, compared to their
highest scores on ease of use and speedy task completion.
The previous study has revealed a mean score of 3.86,
indicating that the majority of respondents were satisfied
with the system. This supports the conclusion reached by
this study, which had a higher mean score of 4.6, indicating
that the application has a high level of satisfaction.

The research then conducted interviews with
respondents to obtain further information and feedback
from the user experience. The result could be a good
starting point for future enhancements to improve user
satisfaction. Table 3 shows the consolidated results from
the interview session. Overall, the respondents gave good
feedback and were satisfied with the application. Although
the satisfaction test shows encouraging results, a few
suggestions for improvement were suggested, providing a
clue for further improvement of the application to meet the
user’s demand and extend the quality of the shoe size and fit
recommendation system.

TABLE 3. The Interview Result

Comments/Errors

Suggestions/recommendations

*  The recommendation feature in this app is very helpful.

*  Nice to have the recommendation feature in this application.
*  The app is easy to use.

*  The flow of the application is quite easy to understand.

*  The app is simple and easy to use.

*  The design is nice.

*  The interface is easy to understand.

*  The application is quite user-friendly.

*  Well designed and the interface is not crowded.

Search feature
*  Add more type of shoes in search button.
*  Add more brand in the application.

Recommendation feature
*  Add shoe size for children in the application.
*  Add customize features for children.

As can be seen from Table 3, the more types and brands are
desirable, and the features could be extended to cater for
consumer age group customization.

CONCLUSION

The study has successfully identified required features to
be included in a mobile application for shoe size and fit
recommendation. The application was developed based
on a review of past literature as well as a review of similar
existing applications. It includes user profile registration,
shoe brand and type search, size conversion, animated GIF
for shoe fit based on size options, and QR code generation
for future reference and sharing during the buying process.
A 15-user satisfaction test was conducted with n=50
respondents to determine the level of user satisfaction and
assess the quality of the application. The test was conducted
after the respondents went through 9 task scenarios. The
analysis showed that, overall, users were satisfied with the
application and evaluated it as easy to use, had a pleasant
interface, had the intention of using it, would recommend
it to others, and were satisfied with the overall application.

Additionally, the system is evaluated as easy to find
information, the font used is pleasant, it has error messages
and a guide to solve the errors, simple steps to execute tasks,
no broken links, and speeds up task completion. There was
one concern where more features were expected by the
users. The interview session helped to further understand
the concerns, which more types and brands were expected
by the users, and the desire to have customized features for
children’s shoe size and fit recommendation. These provide
encouraging clues that the application is well accepted and
gains users’ interest in using it.

The shoe size and fit recommendation mobile
application could assist users to find their right shoe size
and fit easily using their smartphone. It will also let users
discover the right fit based on shoe brand and type. The QR
code stores information on a user’s shoe size and fit profile
based on brand and type, thus assisting easy reference for
buyers and sellers, saving time and potentially eliminating
physical contact in future buying process. This will avoid
confusion and frustration, and ultimately lead to a reduction
in product returns.

Although the assessment result is very encouraging,
it was developed based on a specific scope and hence has
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limits in its current form. The application was developed on
an Android based platform and uses the English language.
The application was also built to cater to two brands, brand
N and brand A, identified based on the user requirement
study. Thus, the respondents were selected among young
adults, as they are the interest group for the two brands.
These limitations provide opportunities for future work,
including enhancement of the application as well as further
investigation using wider scope and population size to
extend the generalizability of the application design.
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