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Abstract

This study investigated how removing implicit design
elements, such as gesture-based or symbol-based
interactions, affects the usability and learnability
of mobile applications for older adults. We used
Line, a popular social media platform in Taiwan,
for a case study and created a prototype version
with implicit designs removed for comparison. We
collected data from 16 older adult participants and
primarily focused on their verbal responses and task
completion performance. QOur findings suggest that
replacing symbol-based designs with text can improve
user experience, while replacing gesture-based designs
did not result in better usability. We also found that
how the user explores the application greatly impacts
whether implicit design affects their experience. This
study provides insights into how users interact with
different kinds of implicitness and provides a case study
of a less frequently reviewed application.

Keywords: Human-Computer Interaction (HCI),
Usability, Mobile Application Design, Older Adults,
Implicit Design, Gesture, Symbol, User Interface

1. Introduction

As our society becomes increasingly digitized and
more services move online, older adults are often
forced to adapt to these new technologies that are not
designed with their needs in mind. Many studies
have investigated usability challenges for older adults,
though they may not have been fully addressed by the
software industry (Nurgalieva et al., 2017). For instance,
Iancu and Iancu (2020) suggested designs that better
address motor and visual impairments of the elderly,
including larger buttons, larger spacing, and a simplified
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interface. Kalimullah and Sushmitha (2017) found that
if visual elements are designed specifically for older
adults, there will be a significant enhancement in their
user experience. While such results suggest that design
practices such as enlarged visual elements can improve
software usability for older adults, another aspect of
visual elements remains under-investigated: implicit
design.

Implicit design is the design practice that simplifies
software by replacing explicit actions and elements
with hidden and implied ones (Leifer, 2008). Whether
a design is implicit or explicit largely depends on
the context required for the user to understand the
design intuitively. What context refers to here is a
combination of the user’s knowledge of the technology
and understanding of design conventions. = More
specifically, our definition of context can be seen as a
combination of activities context and relations context
as defined by Zimmermann et al. (2007). For example,
a user with strong contextual understanding might
recognize that a symbol consisting of three dots in a
line typically indicates “more options,” and that pressing
and holding certain UI components, such as a text block,
often opens a sub-menu. A user without knowledge of
the specific context would not be able to identify these
elements and would need to learn with the assistance
of others or by trial and error. As noticed by Beyer
and Holtzblatt (1997), intuitive interaction with a system
depends on how well the design aligns with users’
contextual practices and mental models.

Implicit elements demand a higher degree of
contextual understanding for effective use, whereas
explicit elements minimize that dependency by being
self-descriptive or guided. Implicit design is seen as
a design practice since many modern Ul designs aim
to simplify screen layout and structure by removing
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explicit elements that frequently occupy more space. We
further categorized implicit elements into two types: (1)
Symbol-based implicit designs are elements within the
app that use symbols instead of text; (2) Gesture-based
implicit design are mainly sub-menus or hidden menus
only triggered by gestures. For instance, to open a
sub-menu, the user may need to hold a button for a full
second. This is not stated anywhere and is mainly a
convention for modern mobile interfaces.

Context and experience with technology are huge
challenges that include visual elements. Elguera Paez
and Zapata Del Rio (2019) found that visual elements
such as icons and animation without explicit text
descriptions can be more confusing than helpful. This
is largely due to the lack of context and experience
from older adults. Yet these icons or animations are
often used for further “simplification” of the interface
for younger users. We classified these design elements
that cause issues due to a lack of context or experience as
“implicit design” due to their implicit way of indicating
functionality. UI design often lacks consideration of
context for older adults, and there is a corresponding
lack of related literature.

The contextual effectiveness of implicit design
depends on the understanding of the different impacts it
has on different user demographics. For users proficient
with technology, implicit designs may effectively
simplify the user interface and improve usability.
For older adults unfamiliar with technology, however,
implicit design may reduce usability. To understand
how implicit designs impact older adults, we provided a
case study using Line,' a popular social media platform
in Taiwan. Our ultimate goal is to determine whether
measures should be taken to address issues related to
implicit designs for older adults. We will answer two
research questions through the current study:

* RQ1: Does removing implicit design improve
software usability for older adults?

* RQ2: How do symbols and gestures, as elements
of implicit design, impact software usability
differently for older adults?

We hypothesize that removing implicit design will
improve software usability for older adults across both
symbol- and gesture-based implicit designs.  This
is based on the idea that reducing implicit design
lowers the contextual understanding required to use the
application.

Thttps://www.line.me/en/. Line is an instant messaging app for
smartphones and desktops.

2. Related Work
2.1. Design Affordances for Older Adults

Older adults face greater cognitive and physical
difficulties as they age, particularly in seeing small
icons, typing or tapping, or remembering complex
flows; these challenges stem from age-related declines
in visual acuity, motor precision, and cognitive
processing (Leung et al., 2011; Li and Luximon, 2019).
While Steve Krug’s principle ‘Don’t Make Me Think’ is
a cornerstone of usability, from an academic perspective
it is best understood as minimizing extraneous cognitive
load—the mental effort wasted on deciphering the
interface itself (Krug, 2005). This is distinct from
the germane cognitive load required for a user to
engage deeply with their task, which can be beneficial
for learning and problem-solving (Sweller, 2010). It
is preferred to prioritize explicit over implicit design
elements when designing mobile apps for older adults
since this population often faces challenges with abstract
symbols and hidden gesture-based interactions (Budiu
and Nielsen, 2012; Norman, 2013). Clear affordances,
signifiers, and labeled icons enhance discoverability
and reduce cognitive load, supporting users who may
not be familiar with contemporary digital conventions
(Norman, 2013). Explicit menu structures and visible
navigation options, such as clearly labeled menus and
breadcrumbs (locational clues), further aid orientation
and usability, minimizing the need for trial-and-error
learning (Budiu and Nielsen, 2012; Krug, 2005). Clear,
simple, and explicit cues are more accessible and
intuitive for older adults, and these align with best
practices in user-centered mobile design (Budiu and
Nielsen, 2012; Krug, 2005; Norman, 2013).

2.2. A Closer Look at Implicit Versus Explicit
Design

User interface design frequently balances implicit
and explicit methods to communicate functionality
and guide interaction.  Implicit design leverages
users’ intuition, learned conventions, and the perceived
affordances of interface elements, enabling interaction
through subtle cues rather than direct instruction
(Norman, 2013). For instance, a minimalist design
might implicitly suggest clickability through visual
hierarchy or subtle hover effects. On the other hand,
explicit design employs clear signifiers such as textual
labels, unambiguous icons, or direct prompts to overtly
communicate an element’s purpose or an available
action (Norman, 2013).

Norman introduces the concepts of affordances
(what actions are possible) and signifiers (cues about
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where actions should take place). He stresses that
“without clear signifiers, users might struggle with
figuring out what actions are possible, leading to
frustration and errors” (Norman, 2013). Implicit
cues, such as unlabeled icons or gestures, can hinder
usability when not paired explicitly with signifiers.
This interplay is particularly evident in the design
of common interface components, such as symbols,
gestures, and menus. While many symbols aim for
implicit understanding through established conventions
or resemblance to real-world objects, their effectiveness
is significantly influenced by characteristics, such as
concreteness, complexity, and distinctiveness, and these
have a marked impact on user performance (McDougall
et al.,, 1999). The interpretation of symbols is also
heavily influenced by culture or even other factors like
the color of the symbols. The idea of information
scent, as noted in the Information Foraging Theory
(Pirolli and Card, 1999), also provides implications for
the use of implicit and explicit designs. Information
scent suggests that when surfing the web, or in this
case, when traversing an app, users will navigate
around based on how likely a location will provide
their desired information and how much time it would
take to navigate to that location. Explicit designs may
potentially improve the user’s navigation experience
by clarifying the functions of each element on screen,
therefore providing clearer information scent to the
user and allowing them to traverse more efficiently.
Research by Shen et al. (2020) found that it was easier
to encode and maintain familiar icons and associated
information in working memory. Indeed, various
factors, including aesthetics, visual complexity, and
concreteness, play independent roles in how icons are
designed and ultimately understood by users (Shen
et al,, 2018, 2020). Abstract or novel symbols, or
those with low distinctiveness leading to high similarity
with other icons, can impede visual search efficiency
and may necessitate explicit labels to ensure clarity and
prevent user error (McDougall et al., 1999; Shen et al.,
2018). Mobile gestures, such as “swipe to navigate” or
“pinch to zoom,” frequently transition from explicitly
taught actions to implicitly understood conventions
through platform standardization and repeated user
engagement (Ruiz et al., 2011). Menus also demonstrate
this dichotomy: the “hamburger” icon (three shorts
horizontal lines stacked together, different from the
“three dots” icon with dots stacked together instead), for
example, has become a widely adopted, if sometimes
debated, implicit cue for accessing hidden navigation
options, whereas explicitly labeled navigation bars
or tab menus offer more direct and immediately
understandable guidance (Nielsen, 2014). Interfaces

typically blend both explicit and implicit elements.
3. Methodology
3.1. Prototype Design

To evaluate the impact of removing implicit design
elements, we created a prototype that attempts to
replicate the base app’s functionality, except with the
implicit design elements removed. We then asked
the participants to test both versions to compare their
performance.

We chose Line, a popular social networking platform
in Taiwan, as our base app. It provides various
functionalities, including instant messaging, video calls,
a digital wallet, news, and media sharing. Over the
years, it has evolved into a comprehensive software
platform with its own software ecosystem, similar to
WeChat in China. Line was used for the case study for
several reasons. First, to the best of our knowledge, few
papers have investigated the user experience of older
adults with Line. Previous papers are primarily based
in other countries, such as Thailand (White, 2019), so
our paper provides a novel case study from Taiwan.
Second, Line is also popular in other locales, including
Japan, Thailand, and Indonesia. The widespread use and
popularity of the app suggest that the findings of this
paper may be a helpful reference to similar cases, even
as a case study. Third, Line contains many examples of
implicit design. For instance, it features multiple hidden
menus that are triggered by sliding or holding specific
parts of the screen. Most of its buttons are symbols
without annotations. This makes it an ideal basis for our
prototype, as many elements can be modified and tested.

We used Figma to create the interface design for the
prototype. The Figma template for LINE by Kawakita
(ca. 2022) was used for part of the chat interface.
Interactive Ul elements that allow for clicking and page
transitions were added, enabling participants to directly
use the Figma design as the app. However, since Figma
cannot handle user data, such as text inputs and previous
text messages, these features were not included, leaving
the pages mostly static.

When creating the prototype, we attempted to
maintain most of the original app’s design to ensure
that only implicit designs were changed. For instance,
we refrained from changing the text size or button
size of elements that exist in the original design. We
also refrained from simplifying the procedure for any
dedicated task except when necessary to remove implicit
design. We limited our changes to parts that are strictly
implicit designs instead of other improvements. This
results in only two main categories of modifications
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within the prototype, which we call symbol-based
implicit design and gesture-based implicit design.

Symbol-based implicit design was modified in two
ways. FEither the symbol was removed and replaced
with text, or the symbol was annotated with explanatory
text. The second method was only used when there was
enough screen space. An example is illustrated in Figure
1. Within the chat list screen on the prototype, most
symbols were replaced with text buttons or annotated,
as was the case with the QR code scanner button. When
choosing symbol-based implicit designs to modify, we
primarily focused on changing symbols present on
frequently used screens, such as the chat list screen
and chat screen. This includes both buttons that are
frequently used, like the tab buttons at the bottom of
the chat list screen, and less frequently used buttons,
like the album button at the top of the chat list screen.
Changing both designs, besides ensuring consistency on
the same screen, also allows us to observe two things:
first, whether changing to text improves the experience
for familiar functions, and second, whether previously
unfamiliar functions would be easier to use/discover
with the modification.

There were two instances of gesture-based implicit
design, and they were modified within the prototype.
When choosing gesture-based implicit designs to
modify, we prioritized functionalities that are expected
to be frequently used. The sub-menu used for editing the
friend list was modified into a clear button at the top of
the screen. The button opens a menu that allows the user
to choose which friend to delete. This is shown in Figure
2. Since the button now clearly states its purpose and
does not require any implicit gesture, the implicitness
would be removed.

The other menu was the sub-menu within chat pages,
which contained functions such as copy, reply, and
delete. This menu is usually triggered by holding down
any message bubble. It has been modified into a button
on the bottom left that expands into a horizontal overlay
listing the functionalities. This is shown in Figure 3.
The user needed to click on the functionality, and then
on the message they want to perform the action on.
This demonstrates a general strategy for dealing with
gesture-based implicit design: removing the implicit
gesture and replacing it with a clearer action with an
explicitly stated purpose.

When removing implicit design, we also ensured
that we minimized other effects introduced during the
process. For example, button sizes remained as similar
to the original as possible. However, since text occupies
more space than symbols, inevitably, some elements
were larger than the original.
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Figure 1: Chat list screens: (a) the original (personal
contacts censored) and (b) the prototype. Corresponding
elements that were modified are marked with the same
color.
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Figure 2: Edit friend list menus: (a) the original (opened
via sliding) and (b) the prototype (opened via button).

3.2. User Experiments

User experiments were conducted with 16
participants from Taiwan, aged 60 or older. All
sessions were conducted in Mandarin and audio- and
video-recorded with the participants’ consent. Each
participant was interviewed individually in person. The
interviews were conducted from December 2024 to
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Figure 3: Chat page functionality menus: (a) the original
(private messages censored) and (b) the prototype.
Corresponding elements that were modified are marked
with the same color.

January 2025. Protocol and experimental procedures
were reviewed by an IRB pre-reviewer and determined
not to require further IRB review.

Each user experiment comprised of four steps: (1)
A pre-interview to gather feedback on the original Line
application; (2) Testing the original Line application
to gather baseline data; (3) Testing the prototype
application for a comparison; and (4) An exit interview

to gather feedback on the prototype.

The pre-interview was dedicated to the original Line
app, while the exit interview to our prototype. The
interview questions for the original app mainly focused
on the participants’ prior experiences. This included
how they learned to use Line, their understanding
of symbols in the app, and their understanding of
gesture-based designs present within the app. This
revealed to us how they deal with the implicit design
elements in the original version. Some exit interview
questions mirrored these questions for a comparison.
The other questions aimed to gather participants’
opinions on whether the removal of various implicit
design elements has improved their user experience.

The same protocol was used for testing both
the original and prototype versions of the app for
comparable results. The testing protocol was designed
to cover most of the modified parts in the prototype
version. This included nine tasks covering both symbol
and gesture-based designs: (1) navigating between
the home and chat screens (symbol), (2) sending a
text message (symbol), (3) calling a friend (symbol),
(4) sending a sticker (symbol), (5) editing friend list
(gesture), (6) adding a friend (symbol), (7) scaning a
QR code (symbol), (8) viewing all albums (symbol),
and (9) accessing one’s profile (symbol). Five out
of nine designs were expected to be frequently used,
and the other four designs were expected to be
rarely used or even undiscovered by the participants
before the study. This was to evaluate the effect
of removing implicit designs when interacting with
familiar functions and when discovering unfamiliar
functions. After completion of all tasks, participants
were allowed to further explore the app if they wished
to and provide more feedback. Through testing, we
gathered information on how users interact with the app
in both behavioral and quantitative data.

Based on the recordings, particularly those capturing
user interactions on screens, we aimed to measure both
task success rate as task completion time. The standard
of task completion requires the participant to complete
the required task independently, without assistance from
the researcher. There was no time limit, and failure only
occurred when the participant gave up or directly asked
for help.

3.3. Data Analysis

3.3.1. Quantitative Analysis Quantitative data
within this paper are gathered and analyzed using three
methods. First, questions with categorizable answers,
such as yes/no questions or multiple choice questions,
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have each response option counted. For instance, for
the question “Do you think replacing the symbols on
the button with text makes the app easier to learn and
use? Why or why not?”, we counted the number of
participants who answered yes or no. Another example
is the question “Were there any parts that you found
particularly difficult while learning?” For this question,
we listed all participants’ responses and counted the
frequency of tasks to determine if any appeared more
often. The elaboration and explanation of why the
participant chose that particular answer were left for
qualitative analysis.

Second, success rates were recorded to compare
the usability of the two versions of the application.
The success rate is the total number of participants
succeeding in a particular task divided by the number
of participants who attempted the task. Part of the data
from one participant was lost due to a technical error, so
the total number of participants attempting the task was
not always 16.

Third, completion times were recorded for each task.
This statistic helped to evaluate the usability differences
between the two versions.

Basic statistical analysis, such as means and standard
deviations of the data, was performed for comparison.

3.3.2. Qualitative Analysis The qualitative
data gathered in this paper primarily consisted of
the participants’ verbal responses to the interview
questions. The audio recordings of the participants
were transcribed and translated into English by the
researchers, including a native Mandarin speaker
who was in charge of this process. We conducted a
collaborative thematic analysis of the data. The first
author coded the data thoroughly and regularly met with
the team to discuss the themes and subthemes and reach
a consensus. These include: (1) Lack of exploration;
(2) Text is clearer than symbols; (3) Prefer locational
simplicity; and (4) Prefer procedural simplicity. The
themes were generated based on a tree of associated
codes and subthemes supported by anonymous quotes
from the participants’ responses. The codes and
themes were discussed regularly with the whole team
to reach a consensus. Participants’ behavior during
the testing process was also recorded through screen
recording, allowing us to observe their exploration and
decision-making processes and qualitatively analyze
such behavior.

4. Results
4.1. Effectiveness of Removing Implicit Design

Our hypothesis that removing implicit design
elements would make the interface more usable and
easier to learn for older adults was partially supported.
Most participants expressed that texts are easier to
understand and require less context than symbols. As
one participant expressed, “It’s more straightforward
and clear. You don’t need to play the guessing game.”
14 participants (93.3%) responded that replacing
symbols with text made the app more usable, and 12
participants (80%) agreed that our prototype was clearer
than the original. Such results supported the removal of
implicit design in the form of symbols.

When asked which new features in the prototype
were helpful, four participants mentioned elements that
had their implicit parts modified. For instance, both
the “send stickers” button and the “view album” button
were edited to include text instead of symbols. 13
participants (81.3%) agreed that the prototype version
is easier to learn if it is the first time they encounter
similar apps. 14 participants (87.5%) agreed they could
learn the prototype app by themselves, compared to 12
(75.0%) for the original app.

There were also significant improvements in task
success rate during testing. The greatest improvement
was when participants attempted to open the album; 15
participants (93.8%) succeeded in the prototype version,
whereas only 2 (12.5%) succeeded in the original. For
most tasks, using the prototype had an improvement in
success rate. However, on average, all tasks had longer
completion times for the prototype version. Continuing
with the album example, the average completion time
went from 26 seconds in the original version to 37
seconds in the prototype version. Task statistics are
included in Table 1.

Only two participants felt that text was not always
better. One participant explained, “Texts do make it
better. However, texts nowadays make it difficult to
express things concretely. To fully express the meaning,
you’ll need a lot of text. If you use abbreviations, it’s
hard to understand. Sometimes the symbols will be
easier to understand in comparison. You might not
know them at the start, but they’re easier to understand
once you know it.” This presented the challenge of
effectively expressing meaning using text within the
relatively small screen space. A few participants
also said that as they became more familiar with the
application, symbols took a shorter time to identify than
text, suggesting that different levels of familiarity may
lead to preferences for different modes of exhibition.
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Table 1: Task completion time and number of successes for original Line and our prototype.

Task# Original mean time (sec) Prototype mean time (sec)

Original success count

Prototype success count

7.73
9.25
4.81
4.00
22.00
16.75
9.73
25.50
17.64

O 01O\ N B~ W~

16.69 15 13
30.67 16 15
21.00 16 16

8.25 8 16
60.54 12 13
37.71 8 14
21.90 11 10
37.27 2 15
21.42 11 12

Interestingly, some of our data suggested that not all
kinds of implicit designs have the same effect, especially
gesture-based implicit design, which we will elaborate
on in the section below.

4.2. Gesture-Based Implicit Design is Less
Impactful Than Symbol-Based
Implicitness

While our results suggested that removing implicit
design through text can be effective, we found that
changing the gesture may not be as effective. Thematic
analysis revealed themes such as ‘“Prefer procedural
simplicity” and “Prefer locational simplicity,” but not
all participants believed that gesture modifications,
including the modified sub-menus, improved their
experience. Most participants expressed no change in
the difficulty of finding the sub-menus. This is also
supported by the quantitative data — Only 7 participants
(46.6%) felt that replacing the hidden menus was better
than the original. The number of participants that
completed the task “Edit your friend list,” which utilizes
the hidden menus, only increased from 12 (75%) in
the original version to 13 (81.25%) in the prototype
version. On the contrary, the average completion time
increased from 22 seconds in the original version to 61
seconds in the prototype version. This suggested that
when context-dependent gestures (such as sliding to the
left to expect a hidden menu) were replaced with less
context-dependent ones (clicking a button), the impact
on usability is minimal. The participants did not find the
menus easier to find or simpler to utilize.

4.3. Impact of Users’ Exploration Style

One key factor that appeared to determine whether
removing implicit design mattered to a participant
was how they explored the app. This consists of
two more refined components: the extent to which

participants are willing to explore and how effectively
they do so. Generally, the better participants explored
the app, the more effective removing implicit design
became for improving their user experience. We found
that some participants explored more methodically,
such as scanning a screen from top to bottom, while
others jumped around at random and frequently missed
important features. For instance, when asked to find
the button to open the album on the prototype version,
the participant who successfully finished the task in 8
seconds had their cursor moving left to right, from top
to bottom, clearly checking the buttons sequentially. On
the other hand, the participant who spent 1 minute and
16 seconds often jumped from the top of the screen to
the bottom, or stopped scanning a list of buttons without
fully examining each one, even sometimes returning
to parts they had already reviewed. The same group
that exhibited more methodical exploration patterns also
appeared to be (rather naturally) better at learning the
original application independently. The exploration time
difference also appears to be related to Fitts’ Law (Fitts
and Peterson, 1964), as the jumping exploration style
often causes participants to search for targets that are
far apart, increasing both the difficulty index and time
consumption. The observations suggest that for users
who explore applications less effectively, whether the
design is implicit or explicit has less impact on their user
experience.

5. Discussion

The results were mixed, revealing that simplicity for
the same users may differ substantially depending on
whether the simplification involved replacing symbols
or gestures. Most of the users perceived the
modifications to the slide and hold-down menus as
having minimal effect. Some users reported that the
new design was easier to use, noting that the sliding
and hold-down gestures demanded greater precision,
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which often resulted in misclicks or failed to trigger
the function. However, this difficulty appeared to stem
not from the gesture’s implicit nature, but rather the
mechanical difficulty of the gesture itself, something
observed perviously as well (Rogers and Fisk, 2010).
Those who did not find the new design to be an
improvement expressed that, similar to the original
design, they needed to memorize a new sequence of
steps and so this did not change the difficulty level,
echoing earlier observations that learning and adaptation
can be persistent barriers for older users (Charness and
Boot, 2009). Additionally, many users were unable
to find the related action buttons because instructions
like “edit friends list” and “chat functions” were too
abstract and out of context for them to understand,
which aligns with findings that older adults benefit from
clear, context-specific language in user interfaces (Czaja
and Lee, 2007). This suggests that, in the same manner
as sliding and hold-down menus requiring context to be
intuitive, they also need language context specific to the
software. It is possible that an exceptionally large button
containing explanatory sentences might assist, but in the
absence of something that obvious, more subtle changes
appear to have minimal impact on older adult users,
something that also resonates with earlier literature
(Zajicek, 2004). Such buttons require significantly more
screen space and may be less practical or convenient,
as users might also take longer to read. As a result, it is
unclear whether they would improve the user experience
(Witecki, 2017).

On the other hand, replacing symbols with text
appears to be more effective. In this study, changes from
symbols to labels such as “open album” and “stickers”
vastly improved the number of users able to find the
required function. This is likely because the original
symbols required a more advanced understanding of
the application’s context, whereas text labels are easier
to understand out of context (Czaja and Lee, 2007,
Leung et al., 2011). This also aligns with the idea
of the Expert-Novice difference when using graphical
and textual interfaces as noted by Petre (1995). They
found that graphical representation can be potentially
harder to access for novice users and provides less
clarity than text. There were cases where participants
mentioned that, due to their poor eyesight, symbols
were easier to identify. However, they noted that
this occurs only after they become familiar with the
application, which is consistent with the literature on
adaptation and familiarity effects (Charness and Boot,
2009). The effectiveness of removing symbols and
the ineffectiveness of removing hidden menus suggests
that reducing implicit design and minimizing the
contextual demands can improve the user experience for

older adults, supporting arguments for explicit design
strategies (Norman, 2013; Zajicek, 2004). Replacing
symbols with text effectively removed the context
requirement by changing it into a communication
medium that users can understand. In contrast, in
the case of the replacement of gestures, removing
hidden menus changed the action but failed to remove
the contextual barrier, as participants still struggled
to understand what the hidden menu was originally
intended for, a challenge also noted in previous studies
(Rogers and Fisk, 2010). Thus, gesture-based changes
in this context were ineffective in reducing contextual
dependency and did not remove the implicitness of
the design (Norman, 2013). The improvement in the
success rate of task execution, but at a lower speed of
execution, seems to suggest a trade-off also experienced
in previous research (Charness and Boot, 2009). It
is also possible that the time difference was at least
partially attributable to participants’ unfamiliarity with
the prototype version compared to the original.

Our results largely align with the findings of
previous related works. For instance, Norman
(2013) highlighted that implicit designs, particularly
symbol-based ones, often lack clear signifiers, which
may explain the difficulties faced by participants in
this study. Similarly, the lack of improvement in
gesture-based designs may be due to insufficiently
clear signifiers when moving from gesture-based to
menu-based interactions, as also discussed in the
literature (Norman, 2013; Zajicek, 2004). When
users lack the contextual knowledge to define a clear
objective, they may be unable to fully utilize new
signifiers (Leung et al., 2011).

Based on the findings presented, the removal
of some implicit design features is advisable for
applications dedicated to older adults, consistent
with recommendations made previously by researchers
(Zajicek, 2004). However, gesture-based implicit
design warrants further study, including a more nuanced
examination of gesture types and user adaptation,
as suggested by Rogers and Fisk (2010). For
now, modifying gesture-based features may yield less
observable improvements and involve a more complex
redesign process. Conversely, replacing symbols with
text emerges as a more promising and cost-effective
modification (Leung et al., 2011). Even in cases where
this change did not produce substantive improvements,
it was nonetheless effective most of the time. This
is consistent with findings that larger, clearly labeled
buttons and simplified selection methods can improve
accuracy and usability for older adults, even if such
changes do not always speed up task completion
(Witecki, 2017). It is advisable to test applications with
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two layouts that users can switch between based on their
preferences: one with symbols replaced by text and the
other unmodified, as recommended in the literature on
user-centered design for older adults (Dickinson et al.,
2007). Such multiple layout configurations could also
be used to test the ease of use of gesture-based actions.

5.1. Limitations and Future Work

We recognize that there are several limitations in this
study.

First, our data was collected from the same group,
who were more familiar with one version of the
application than the other. While some of the features
tested may be unfamiliar to even experienced users,
most of the features tested were already familiar to
the participants. This introduced potential biases, as
users’ habitual preference for the existing design may
affect their impression of the new explicit designs.
Additionally, since each participant tested both the
original and prototype versions, this may introduce
practice effects due to the partial similarity between the
two versions. These issues can affect the data collected,
especially its generalizability to other contexts; future
research should aim to experiment with two independent
groups that have never used either version of the
application.

Second, only experimenting on Line and a specific
demographic group introduces potential factors that
limit the generalizability of the results. However, our
findings may still serve as an informative reference
when designing other messaging apps with similar
interaction designs. Future research may try to validate
our findings by testing them on a broader range of
applications and demographics.

Third, part of the interview protocol design is
overly broad. When evaluating the effectiveness of
changing implicit designs, the study protocols included
questions around general ease of use, such as “Overall,
did you find our prototype easier to use than the
original Line?” instead of different usability aspects,
such as discoverability and executability of specific
features.  Future research should involve multiple
questions detailing these individual aspects for more
comprehensive comparisons.

Fourth, this study has a relatively small sample size
of 16 participants. Further expansion of the data size
may be needed to confirm any generalizable results and
would be a primary objective for future research.

Finally, future work should consider longitudinal
studies or experimental designs that simulate long-term
usage. While the current results reveal the advantages
and disadvantages of explicit design for users when

initially learning, it is currently unclear if these effects
persist or change with extended use.

6. Conclusion

In summary, certain components of implicit design,
particularly symbols, do improve the usability of the
application when replaced with text. However, other
components are more neutral, and removing them may
not necessarily improve the user experience for older
adults. Gesture-based implicit design can potentially
be more usable in the long term for experienced
users; therefore, it is essential that applications provide
appropriate assistance initially to make the features
easier to discover. For example, interactive tutorials can
effectively make the feature more accessible.

Our findings show that context does affect older
adults, but only when the replacement actually requires
less context. For gesture-based implicit design, it is
possible that the reduction in context requirement is
not enough to make a meaningful difference for an
audience that is unfamiliar with the basic consensus
of common actions, thus making the modification less
effective. Hence, it is suggested that symbol-based
implicit design be prioritized for replacement compared
to gesture-based design.
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