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ABSTRACT
Mobile applications centered on civic engagement have been developed with some
success, yet there is still enormous potential for these mobile applications. Intuitive
application design is a fundamental aspect of capturing the mobile audience, especially when
considering the unique set of challenges that mobile applications must overcome. Today’s
mobile user is looking to be captivated by an application from the instant they hit download.
Deciding exactly how to design an intuitive civic engagement application requires a thorough
understanding of both technology and the human factor. Through user-based usability testing,
we can identify key considerations of designing intuitive mobile applications that engage the
community and encourage mobile participation.
This study was conducted under the facilitation of the iComms Team at the
University of Cape Town. A group of developers and researchers created the mobile
application “Drop Drop”. The aim of this application is to educate and empower South
Africa’s local community regarding personal water consumption and conservation. The study
focused on identifying usability flaws within the application, as well as the causes of these
usability flaws, to determine how to enhance the overall user experience. Results from this
usability study may be used to guide the design of more effective applications for
encouraging local users to affect positive change in their community.
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Chapter 1
Introduction: There’s An App for Everything
Today’s society is more globally connected than it has ever been. The rapid advancement
and expansion of mobile networks have given users the opportunity to literally “have the world in
their pocket”. This surge toward a mobile-centric society has created a global network that grows
by the minute. In 2013, global mobile traffic grew by an astounding 81 percent (“Do Smartphone
Users”, 2013). Ironically, this movement may be doing more to “disconnect” us than connect us.
Although this growing theme of global connectivity is excellent, it is becoming increasingly
important to create outlets for technology to facilitate local and real interaction, in addition to this
global interaction.
A majority of the applications downloaded by smartphone users are geared towards
entertainment. Game downloads account for 145/300 of top paid apps on Apple App Store and
116/300 on the Google Play Store (“Do Smartphone Users”, 2013). Social networking
applications are also very popular. Social networks like Facebook and Twitter are examples of
platforms that effectively facilitate communication amongst both good friends and complete
strangers. They are a fun and entertaining way for users to maintain a virtual connection, despite a
distance. Yet, statistics support the fact that users are still very interested in local information.
Statistics by Televox show that 94% of smartphone users look for local information on their
device (Conlin, 2013). Mobile applications facilitate these local searches. According to Flurry
Analytics, application usage grew by 115% in 2013 (Khalaf, 2014). If we can successfully
develop useful platforms that bring people together and stimulate globally distributed
interactions, can developers borrow from this model to create platforms that encourage local,
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direct interaction within a community? Furthermore, how can we harness the potential of the
exploding application market to create tools that foster local civic engagement?
Many applications for civic engagement exist. These applications may not be exposed to
the opportunity for instant popularity like mobile games and social media platforms are. Civic
engagement applications revolve around a different set of circumstances and challenges. Civic
engagement applications are developed to bring a social value to the mobile user and community.
These applications can serve a variety of purposes, from facilitating local conversation to
encouraging community participation, but they usually aim to stimulate a community rather than
the individual. For this reason, civic engagement applications approach a different set of
challenges: motivating an entire mass of users toward community action, educating a community
about a particular social issue, and coordinating a cooperative effort amongst unfamiliar users.
Unlike games and social networking applications, civic engagement applications must inspire
self-initiated, voluntary participation in a networked community (Gurstein, 2008). Furthermore,
developers must create an application to facilitate a “collaborative decision making process” that
guides the goals and actions of the entire group (Gurstein, 2008). This is particularly challenging
since the group needs to be fully aware of the social issue in order to contribute to this
“collaborative decision making process”. Lastly, civic engagement application designers must
overcome the challenge of building and sustaining a networked community, since this networked
community may not formally exist outside of the digital context (Gurstein, 2008).
For the mobile population to embrace civic engagement applications, intuitive design is a
fundamental principle that must be addressed. With millions of competing applications, it’s
unlikely that the user will invest lots of time learning how to navigate an application; the user
wants to immediately understand the value the application brings and how to start using it. A
survey conducted by Keynote Competitive Research showed that “64% of users want the site to
load in less than four seconds” (Keynote Competitive Research, 2012). Users rely on their prior
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application experiences and expectations to quickly accomplish the tasks of an application.
Tailoring the application to fit the expectations of the audience will limit miscommunication and
navigation frustrations, and greatly improve the overall usability of the application itself. A user’s
initial experience will influence their continued engagement with the application. In today’s
application environment, something as simple as intuitive design can be the difference between a
lifelong user and a one-time user. Gurstein (2008) states “the process of introducing an
application may ultimately be as important for long term value and sustainability than the specific
content of the application”.
Arguably, intuitive application design becomes more complicated when building an
application geared at civic engagement. The developer must take typical application design
guidelines into consideration, but must also consider exactly how to develop an easy and nonintrusive way for this digital layer to mesh with the real-life physical layer as well (Foth, 2011).
Determining a method toward a ubiquitous interplay between the user, the mobile device, and the
community can open doors toward enormous opportunities. Jan Seeburger, researcher at the
Queensland University of Technology, conducted a study that hoped to link the physical and
digital layers through placing QR codes in public spaces. After the conclusion of the study
Seeburger stated, “adding a digital layer to the existing physical and social layers could facilitate
new forms of interaction that reshape urban life” (Seeburger, 2012).

The purpose of the study on “Drop Drop” is to observe user interactions with the
application, to divulge design guidelines for improving the overall user experience. “Drop
Drop” had been previously introduced to the public, but participants explained that it was
difficult to use and hard to understand. We chose to conduct a “think-aloud” study to define
exactly what aspects of the user experience were troublesome and receive feedback on the
overall user experience. The results of this study are relevant to intuitive design; they also
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recommend key features of the application that may aid in “participatory awareness” to
further encourage civic engagement. Mobile application developers and civic engagement
stakeholders alike can use the findings of this study as considerations when developing
intuitive applications that naturally cultivate community participation.
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Chapter 2
Review of the Literature: Civic Engagement Applications
Past researchers have conducted usability studies on civic engagement software, much
like the study conducted on “Drop Drop”. This section will summarize “CiVicinity” and “First
Night”, two studies that observed the user experience on a mobile application geared toward civic
engagement. Each of these two studies addressed usability concerns within the civic engagement
software. The lessons drawn from these two studies closely relate to the usability study of “Drop
Drop”. The first study, “CiVicinity”, emphasizes the importance of location-aware content to
encourage participation and help users create social value amongst fellow community members.
The second study, titled “First Night”, also aims to encourage participation through locally aware
content, but this application also emphasizes “participatory awareness”. The user’s aware that
their interaction with the application contributes to a greater good of the community. The
following section gives a brief summary of the two studies, followed by an overview of the
“think-aloud” method employed during the “Drop Drop” study.
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“CIVICINITY”
Researchers at Pennsylvania State University developed a mobile application titled
“CiVicinity” and conducted a usability test to observe user habits, attitudes, and usability issues.
Hoffman et al. (2012) states that “the application is designed to link geographical data and local
user generated content to local events, in order to raise awareness regarding how these events
affect the individual”. Hoffman et al. uses the term “hyperlocality” to describe the applications
emphasis on local, user-generated content in a local context. The application aimed to become a
platform that supports and facilitates community activism and participation. CiVicinity collected
news and locally relevant information from diverse sources into a centralized location. Users
could easily go to one spot and browse useful information about their local community without
having to search and seek out events. CiVicinity was developed with Drupal, an open-source
content management system, making it easily adaptable and open for any community to use
simply by downloading and adding the module to their Drupal-run site. Key features of their
module include: aggregation of community-based feeds to share news, events, blogs, and
discussions; inclusion of geo-data to provide location-aware feeds and events; and a map for
visualization of stories and locations and their distance from users (Hoffman et al., 2012).
The researchers conducted a usability study to assess and validate the design rationale
and choice of included features. The research team administered a “think-aloud” evaluation,
followed by a post-experimental questioning period to elaborate on any confusing points
throughout the study. Hoffman et al. (2012) states that the two research questions motivated the
study were: How can the inclusion of location visuals enhance the perception of place in an
online calendar and how might location data integrated with calendar data emphasize the
locality of community events? The study included 8 participants, with ages ranging from 18-35,
all of who are members of the State College community. Two tasks were required of the
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participants. The first task required the participant to interact with calendar list, explore events,
and pick an event to go to. The second task encouraged the participant to assume the role of
community organizer and submit an event to the calendar. Both sets had identical tasks, but one
set did not include the calendar and mini map. Users were asked to compare their experiences.
The resulting feedback given by the user validated the need for a map in the application,
which was seen as a key feature of this particular application. Participants also suggested a few
improvements to the application. Firstly, participants expressed a desire for additional categories
in the events page, as well additional media options in addition to the text and basic event data.
Participants felt that the map features were helpful. The results support that visualizing location
data on a calendar better explicates information. Hoffman et al. (2012) states, “pairing visual data
based on location with calendar entries heightens individual’s perception and awareness of
geographic characteristics”.
In conclusion, the study showed that the application could be an effective tool to facilitate
community authoring and ownership of the content. I feel that the use of calendar and location
visuals to “heighten the user’s perception and awareness” is a key takeaway from the study.
Locally relevant information and community participation were not present in “Drop Drop”.
Local content would add value to the application and contextualize the user’s interaction and
encourage a networked community atmosphere within the application. Contextualizing the user’s
individual interaction would allow users to recognize that their contribution to the application is
meaningful contribution to the entire community.
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“FIRST NIGHT”
“First Night” is a community engagement software package developed by a group of
researchers at Pennsylvania State University. The purpose of the usability study on “First Night”
was to assess the participant's general attitudes towards the use of the software, and identify
usability flaws to improve upon for the next iteration of the application. The mobile application
software integrates blogging and wiki-based contributions to facilitate community involvement.
Wiki pages are used for constructing place-based community content, with a description of the
place, event, dates and times. The study was launched alongside two major local events in State
College in subsequent years, 2009 and 2010.
During the “First Night” 2009 trial, the research team recruited participants (who already
planned to attend the event) through the university’s news service, and then trained them to
properly use the software. Participants were instructed to use the search and map features to find
at least two events of interest, post their personal status, and author at least two blog posts. After
the conclusion of the study, participants returned the devices and were engaged in a semistructured interview to gather feedback on the overall experience.
For the 2010 trial, the research team examined usage trends by festival participants to
observe what devices and what activities were frequently accessed. Sever logs were used to
classify what devices were being used (mobile or desktop). Http requests were used to determine
which actions within the application participants used most often. Event identification
information was used to determine which types of events users seemed to be looking at in detail.
This iteration of the application included a photo-sharing feature. The researchers analyzed both
the number of photos submitted and the types of comments made on them as well.
The results of the study show that users visit the home page at a much higher rate than all
of the other pages. “Home Page” views accounted for approximately 42% of all the requests
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throughout the study. The “Browse Events” page was the second most visited feature, accounting
for approximately 25% of the views. This would suggest that developers should focus on
designing a simple home page, since it draws such a high volume of views.
With regards to the usability of the application, the study exposed a few navigation
issues. Specifically, users experienced some confusion centered on the blog feature. The “Status
Updates” and “Recent Post” pages had blog tabs much like the one on the “Events” page. Users
assumed the blog feature would update their status, but it instead added comments to the blog on
that particular page. Also, it was a complex navigation process for users to get to the desired blog
post. Another small design flaw was centered on the “Events” page. Once an event started, it
would disappear from the default search page. This made it difficult for people attending the
event to navigate back to the event's blog page after it started or already finished.
Context awareness was a concept emphasized in the results, and is an important concept
with regards to civic engagement applications. According to Ganoe (2010), “users need
something more descriptive (textual) when it comes to location data (post event info instead of a
“pin” of where they are)”. Lowering the cost of contribution may be another key guideline toward
increased public participation. Ganoe (2010) noticed that participants seemed more inclined to
upload photos rather than post comments about events. Posting a photo allows the community to
make their own interpretation, and the act of taking a posting a photo is relevantly easy when
compared to typing out an entire blog post. Lastly, participatory awareness is another key concept
that pertains to encouraging participation. In the first trial, all participants were aware of each
other. During the second trial, the researchers suspect that most people assumed they knew no
one else using the system. This “participatory awareness” can largely influence the user’s level of
engagement. Having members who are aware of each other in both the application and reality can
strengthen the “community atmosphere” and will increase the likelihood that users will engage
with the application.
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The concept of “participatory awareness” may be the biggest take away from the study.
This principle of “participatory awareness” is closely linked with “contextualizing” the content of
the application. The networked community may not formally exist outside of the digital layer.
Therefore, it’s important to make the user aware of the community at large. The results also
exposed the fact that users are looking for expediency and low contribution cost when interacting
with the application. This is an aspect of the user experience that may prove challenging for civic
engagement applications, especially when compared with gaming and social networking
applications. My study on “Drop Drop” will continue to address the challenges that civic
engagement applications face in more detail.

Think-Aloud Protocol
Think-aloud protocol is a usability testing method that is often employed by Human
Computer Interaction researchers. The purpose of a usability study is to gain insight into user
behavior and thoughts. The think-aloud method exposes user attitudes that may be unattainable
through other forms of observation. The think-aloud procedure is very simple. To begin,
researchers recruit a representative set of users and give them a representative set of tasks to
complete on the application (Nielsen, 2012). Then, the user must continually verbalize their
thoughts as they complete the given tasks. The researcher may prompt the user to continue
“thinking-aloud” if the participant stops verbalizing their thoughts. The think-aloud method is a
powerful tool for assessing user attitudes and behaviors. In his book on usability engineering,
Jakob Nielsen stated, "thinking aloud may be the single most valuable usability engineering
method" (Nielsen, 2012). Think-aloud studies allow the researcher to identify design flaws in the
application, and also allow the user to express the root cause of these problems. This method of
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usability testing is also extremely simple, requiring very little setup. Think-aloud studies yield
qualitative data. As a result, the researcher needs thoroughly code and categorize the data. Thinkaloud studies are good at identifying the usability concerns within an application, but not
necessarily quantifying the issue. We chose to conduct a think-aloud study on “Drop Drop”.
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Chapter 3
Methodology

Research Method and Design Appropriateness

Method rationale
The “think-aloud” method has been used within the field of usability testing and
application design. A “think-aloud” study requires only a few participants and allows the
researcher to gather a vast amount of data. The method can effectively identify usability issues
and gather feedback on the overall user experience. Furthermore, this method encourages the
participant to provide real-time commentary to elaborate on their thought process, assumptions,
and expectations as they interact with application.

Research Questions
The “usability” of an application is a culmination of a clear user interface and appropriate
functionality. The term “intuitive” refers to the fact that the application behaves just as the user
expects. Our main focus is the usability of the application itself, and defining how to make the
application more satisfying, intuitive, and purposeful. Therefore, the first research question is:
“What is the overall user experience with the application?”
This question captures everything from general usability implications, to the user’s satisfaction
with the overall application experience. Since “Drop Drop” is an application primarily focused on
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community engagement and awareness, we also wanted to discover if the users learned about
water conservation as a result of interacting with the application at an individual level. Therefore,
our second research question is:
“Does engaging with this mobile application affect the awareness and attitudes of the user with
regards to water consumption and conservation?”

We evaluated the research questions through the following:
Throughout the study, does the participant:
- Understand how to identify and enter a correct water meter reading
- Understand the meaning of the water meter reading in the context (does the reading
make participant aware of consumption volume and cost)
- Learn more about water conservation as a result of engaging with the application

Population and Sample
Determining an ideal sample for this study was complicated due to a number of logistical
limitations. An understanding of water consumption and water treatment is something that is
relevant to a vast population of people in South Africa. In general, the population of users for this
application may be households in suburban areas who are disengaged with the severity of the
water conservation efforts in South Africa. It is assumed that this demographic readily has access
to water and may have the flexibility to cut back on consumption by adopting new positive habits.
This population can range in age and demographic, thus, a truly representative sample was
difficult to identify. Furthermore, time and accessibility to an appropriate population were factors
that played a role in limiting the sample. The research sampled students at the University Cape
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Town. Before administering the study, the four participants each indicated that they were aware
of the water scarcity predicament in South Africa.

Data Collection
A video recording session and a post-experimental interview were used to collect data.
Introspective data (thoughts during the process), retrospective data (thoughts after completing the
tasks), and researcher observations on the participant’s interaction were all recorded.

Figure 1 - "Think-Aloud" Testing Environment

The procedure for data collection is illustrated below:
1. Participant and researcher enter the study environment
2. The goals and objectives of the study are communicated to the participant
3. The participant gives informed consent (if they decide to continue with the study)
4. Detailed explanation of the research procedure and key tasks of the application
5. Participant practices the think-aloud method without video recording
6. Video camera is turned on and researcher removes himself from view
7. The participant engages with the application while thinking aloud
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8. Researcher only interjects if there are long pauses (10 seconds)
9. Once the key tasks are completed or the participant is finished, the researcher asks
clarification questions to follow up on any issues experienced by the participant

Data analysis
After the video recordings were captured, they were reviewed and the footage was used
to determine instances of a usability flaws. These flaws were coded and then categorized based on
the nature of the usability issue observed. We looked at how many of the users experienced the
same errors as determined by the “think-aloud” verbalizations and physical cues, and also used
the feedback from the post-experimental questionnaire to determine causes behind these usability
flaws. Feedback about the overall user experience was also used to determine usability flaws and
recommendations.
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Chapter 4
Research Results
By observing participants’ interaction with “Drop Drop”, the study was able to give a
general impression of the overall user experience. The study also identified some specific
usability flaws and design recommendations. Some of the usability flaws highlighted in this
section are holistically applicable to mobile application design. It’s important to discuss these
issues because without the fundamental design principles being met, the user will have a difficult
time interacting with the application, regardless of its purpose. The usability errors discovered in
“Drop Drop” fall into three main categories of user dissatisfaction: data management, data
presentation, and general usability. The section discusses each category of user dissatisfaction in
depth. The section following it will discuss the overall user experience with regards to
satisfaction, learning, and scope of the application.
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Data Management Error
The data management category refers to usability errors that participants came across
while imputing their water meter readings. Participants were required to input the water meter
readings that were recorded on the “Drop Drop” worksheet. Each water meter reading had a
corresponding date, allowing the application to calculate the usage over time. Participants
encountered problems during each phase of the data entry process. The tutorial that preceded the
actual data entry, the data entry action, and managing previously entered data were the three
events that caused an issue for the participants. The table below summarizes the “Data
Management Errors” and highlights some of the consequences of these errors. Following this is
an in-depth discussion about each individual error.

Table 1 - Summary of "Data Management" Errors
Usability Flaw

Observed Consequences

# of Participants
Experiencing Error

Meter Reading Tutorial

- Long pause to read and
comprehend the
information
- Scrolling past sections of
text that may be important
- Loss of user interest
- Instead of finishing the
tutorial, participants just
enter a meter reading

Two Participants
experienced trouble with
the meter reading tutorial
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Confirmation of Entry

- Participant is
unaware/unsure if the
application is working
properly

Four Participants
experienced trouble
entering the data

- Lead participant to
duplicate the data entry
- Had to enter the “data
management” option and
delete the duplicate entry
Date Correspondence

- Entering two meter
readings on the same date
drastically skewed the
predicated usage

Two participants
experienced this error (one
participant experienced
severe case)

- Participant had to reset
the phone’s date, delete the
entry, and reenter the data

Meter Reading Tutorial
“Drop Drop” included an in-app tutorial that articulated how to read different types of
water meters. The goal was to demonstrate how to accurately read a number of water meters,
since the meters can vary greatly. Although the application provided helpful information, the
tutorial was too lengthy to hold the attention of the user. The tutorial required the user to scroll
down through multiple pages of material. The material was mainly text, with a few accompanying
images of different water meters and graphics describing where to find your water meter. Two
participants commented on the length of the tutorial page. Since understanding how to read the
water meter is the first fundamental step needed to accomplish “Drop Drop’s” main purpose, one
can argue that the tutorial is one of the most critical features of the application. The lengthy
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tutorial resulted in users disengaging with the application. The other two participants skimmed
the tutorial section, but did not express any confusion over the tutorial. Interestingly enough,
these two participants recommended that the information is either presented with many more
graphics or is given in multiple languages. South Africa has 11 national languages; limiting the
application to the English language drastically limits the number of people who could potentially
participate.

Confirmation of Water Meter Entry
Upon opening the application, the user is presented with an entry box where they’re
expected to enter the numbers that appear on their water meter. When the participant enters their
water meter reading and hits the “enter” button, the application records the reading entered by the
participant, but gives no indication that the participant has successfully entered the data. In fact,
the data entry box resets and the participant is presented with the blank box again. The
application states that three entries are required in order for the application to plot and extrapolate
the participant’s normal water usage. Although the disclaimer is present, 4 out of 4 participants
indicated that this aspect of the application initially caused confusion. Furthermore, by not
providing a visual confirmation that the entry was properly recorded, the user was unsure if the
application recorded the entry or if they should put it again. This caused one participant to
duplicate the data entry on the same date. This error is demonstrated in Figure 2 below. The
application is warning the participant that the water meter entry is invalid because it is less than
or equal to a previously recorded entry. Fortunately, this notification caused the participant to
realize that the application had actually recorded their first entry.
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Figure 2 - Duplicate Data Entry Notification

Date Correspondence Error
The application relies on the date to plot the water usage trends over time. The date set on
the device is used to link the date with the water meter reading entry in “Drop Drop”. This
usability study was conducted in one sitting, which required the participants to change the date
after each unique water meter entry. When changing the date, some users failed to correctly
change the date on the device. These participants reentered “Drop Drop” and input the next water
meter reading, assuming it was linked to the correct date. After the participant successfully
entered three water meter readings, the graphical output was extremely skewed. It wasn’t until
this moment that the participant realized their error. This instance is illustrated below in Figure 3.
The user was initially confused with the irregular usage pattern that the application plotted, but
they explored the “manage readings” feature in the usage tab and realized the error. To fix the
error, the participant needed to delete the incorrect entry and all entries after it. Then, the
participant needed to change the date on the device and reenter each meter reading. This date
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correspondence error may seem minor, but it caused an enormous amount of confusion and
frustration for the participant.

Figure 3 - Irregular Usage Resulting from Date Error

Data Presentation Error
The data presentation category describes any issues experienced that pertain to the
graphical output and the visual aspect of the application. Participants indicated that the user
interface and the organization of the application’s features were problematic at times. The table
below is a summary of the three usability flaws that participants experienced with regards to
“Drop Drop’s” organization: overload, graphical output miscommunication, and tab ambiguity.
Overload describes instances where users felt that there was too much information on one page.
The graph of usage trends caused confusion amongst the participants. These issues are
categorized as graphical output miscommunications. Lastly, tab ambiguity describes the instance
where the visual used for the tab was unclear to the participant. These errors are summarized
below in Table 2 and discussed in further detail in the following paragraphs.

22

Table 2 - Summary of “Data Presentation” Errors
Usability Flaw

Observed Consequences

# of Participants
Experiencing Error

Overload

- Participant was unsure of
where to begin using the
application

Four participants noted
that the application can be
overwhelming (default
page and learning tab)

- Participant becomes
discouraged and does not
read the instructions
- Distracted and illogical
usage patterns (ex. Using
check bill feature before
entering data)
Graphical Output
Miscommunication

- Difficulty distinguishing
which days corresponded
to particular volumes of
water usage

Two participants noted that
the graph was difficult to
interpret

- Uncertainty regarding the
units used by the graph to
indicate usage
- Reliance on textual
interpretation of the data
rather than the graph
Tab Ambiguity

- Learning tab was viewed
as subsidiary to the entire
application
- Participant clicked from
tab to tab between steps

Two participants indicated
that the learning tab was
ambiguous
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Overload
As indicated in previous studies, the default screen of an application is extremely
important. Each participant in the study noted that the default screen of “Drop Drop” was
overwhelming. The initial screen served as a landing page for almost every feature of the
application. The participant’s attention was first drawn to the “water reading entry” box, but right
beside this feature was a “check your bill “ feature. The feature allowed the participant compare
their bill with the recorded usage, to make sure they’re being charged an accurate amount of
money for their monthly usage. Participants were distracted by this feature and would check it
before entering any water usage statistics. Since this feature relies on data entries to calculate a
cost estimate, participants were also confused when it could not estimate the cost over a given
billing period. Referring back to the meter reading tutorial, participants indicated that seeing such
a large block of text at once discouraged them from continuing with the tutorial. One user stated
that the application was so overwhelming that it would require another person to give them a
walkthrough. Participants indicated that the learning tab was also overwhelmed by text and
information in general. This tab was is a vast collection of knowledge, but the tab required
significant scrolling through large blocks of text. . As illustrated in Figure 4 below, the learning
tab included at least 4 main categories and a number of subcategories per topic. By providing so
much detailed information about water, the application actually discouraged the user from
exploring the learning tab. Participants skimmed the information but failed to explore all of the
content in the tab.
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Figure 4 - Information Overload: Learning Tab

Graphical Output Miscommunication
Upon entering three water meter readings, the application showed a graphical
representation of current usage, and extrapolated the rate of usage to predict water usage trends
and the associated expenses. Initially, participants felt that the graph was difficult to interpret.
The main issue was the fact that the graph didn’t clearly distinguish which date corresponded to
the data plotted on the graph. The graph also didn’t clearly label the axis, so participants were
uncertain what units were being used on the y-axis. For these reasons, the participants found that
the textual interpretation below the graph was much more useful than the graph.

Figure 5 - Graphical Miscommunication
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Unclear/Ambiguous Tabs
The application organized the main features into four separate tabs, which were located at
the top of the initial screen. Three tabs are clearly labeled usage, saving, and report. The fourth
tab is the learning tab, but the icon does not clearly communicate the purpose of the tab. At first
glace, the user felt that there were just three main features of the application. Furthermore, the
learning tab was smaller than all the other tabs and placed in the very corner of the interface.
Figure 6 below shows the organization of the application’s tabs and illustrates the icon that was
used to communicate “learning tab” to the user. Even though this section of the application has
lots of useful information regarding the water conservation efforts and tips on how to contribute,
participants viewed it as an “extra” tab rather than a core feature.

Figure 6 - Unclear or Ambiguous Tab Design
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General Usability
This general usability category captures the small design details that may have been
overlooked during the development phase. The errors described in this section were experienced
at a fundamental level of the application. This category mainly describes design issues. This
includes false click error, color miscommunication, and extraneous features. The table below
summarizes the observed consequences of these general usability flaws.

Table 3 - Summary of "General Usability" Errors
Usability Flaw

Observed Consequences

# of Participants
Experiencing Error

False Click

- Participant continuously
clicked the text instead of
the check box

Two participants
experienced false click
errors

- Participant did not
understand why the
application was not
applying the selected
saving method
- Participant was unsure if
they were at fault for the
error or if the application
was at fault
Color Miscommunication

- Instantly perceived their
usage as overconsumption
- Focus on the saving
methods after assuming
overconsumption

Extraneous Feature

- Miscommunication over
the core focus/function of
the application is

Three participants
indicated that the color
miscommunication cause
some worry

Four participants expressed
frustrations with Leak
Detection Mode
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- The participant would
begin the Leak Detection
Tutorial but then become
discouraged by the time
commitment
- Participant had to exit the
application to get back to
the default page and access
other tabs

False Click
Under the “savings” tab participants are presented with a long list of behavioral changes
to implement. Each change corresponds to an approximation of how much water each activity
would save. The application was designed to have users check off which changes they have
implemented during the week, allowing the application to update the graph to reflect the positive
impact of changing behavior. Two participants had a difficult time selecting their saving methods.
The check box was slightly ambiguous. Figure 7 below is an illustration that shows the size and
location of the check box and the text. The problem occurred because the participant assumed the
entire text block was a button to select the savings. The check box, which needed to be checked
for the savings to be applied, was pushed to the very left edge of the screen was hardly noticeable
in comparison to the text describing the activity. When users clicked the text and didn’t see any
changes to the graph of their average usage, they became confused, paused, and continuously
clicked on the text until they realized the check box to the left. The application only implied that
the recommended savings activities would cause a visible change to their graph; participants were
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unsure if the error was due to a malfunction in the application or because they had incorrectly
selected the saving method.

Figure 7 - Click Error Example

Color Miscommunication
This usability flaw is centered on application semantics, drawing on the logic and
psychology of color where users implicitly link the color to a particular meaning. When the graph
presented the data, it would use the color red to indicate the most recent data entry, regardless of
whether the most recent entry was above normal usage or below normal usage. Every participant
observed the red and assumed that it indicated overuse. This color miscommunication forced the
participant to focus on the savings tab in order to identify what actions need to be taken to prevent
over usage in the future. Participants also indicated that they had a moment of anxiety when they
saw the color red, again, assuming they had exceeded the average usage.
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Figure 8 - Color Miscommunication

Extraneous Feature
There were a few aspects of the application that may have been outside of the main focus
and function of the application. Leak detection Mode seemed outside of the application’s core
goals. Leak Detection Mode caused extreme frustration when the users stumbled upon this
feature. This feature was designed to walk the user through the necessary steps to detect a leaky
pipe (which could be contributing to the water usage measures). Every participant who explored
this feature and was confused on how leak detection mode coincided with the core theme of the
“Drop Drop”. Participants expressed that leak detection mode was too time consuming and
hands-on for them to realistically pursue. Furthermore, in order to return to the default page, the
participants had to close and reopen the application.

Figure 9 - Extraneous Feature: Leak Detection Mode
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Missing Feature
One major feature of the application may have been unintentionally left out. One purpose
of the application is to encourage public participation, yet the application is designed where the
user experience is entirely individual. It does not include an overall awareness or gauge of how
the as a whole is also interacting with the application. Since the absence of “community
awareness” is not technically a usability flaw, we will discuss the possible implications of
including this in the next section.
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Chapter 5
Analysis of Results
The study on “Drop Drop” yielded insightful information regarding the experienced
usability errors and the reasons behind them. As previously mentioned, the observed usability
flaws fell into one of three categories: data management, data presentation, or general usability.
The results section discussed these usability flaws in depth. This section will build on the
pervious section and discuss the user’s experience with the application as a whole.

Discussion on Overall User Experience
The results exposed a number of usability issues present in “Drop Drop” but also
captured positive feedback from the participants. Each participant indicated that the application
addressed a practical “pain-point” by describing how much money the participant’s water usage
consumption habits were costing. Furthermore, participants appreciated the fact that it also
demonstrating how much money they could save. All four participants admitted that the money is
what really drew their attention, not necessarily the volume of water they consumed. This
practicality is hard to ignore. Although the goal of the application is to educate the community
about their usage, it’s important to note that emphasizing the cost will definitely draw the user’s
attention.
Participants noted that the application gave a written interpretation of their data, which
made the application user friendly. Two participants appreciated the “reading your water meter”
tutorial and stated that it was a helpful guide for someone unfamiliar with their water meter.
Furthermore, participants were genuinely interested in all of the water saving methods listed in
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the “savings” tab. They were happy that it offered specific activities and were linked to
approximations of how much water you can save, rather than a generic list of “tips on how to
save”. In the next iteration of the application, we would expect to keep or even emphasize these
particular features.

Improvement Opportunities for “Drop Drop”
The participants in the study were able to elaborate on some potential improvements and
additional features that may strengthen the application design and user experience. Participants
felt that the application required a high contribution cost, whether it is devoting a chunk of time to
read the tutorials, or the fact that three entries are needed before any useful output is produced.
Also, application organization was another area of improvement. “Drop Drop” should present the
main goal and main function of the application on the default page. The main goal and function
should be the only things on the default page to prevent the user from becoming overwhelmed or
distracted. By presenting limited information on each individual page, it will help guide the user,
step by step, through the application. Feedback can be an effective way to let the user know that
they are making progress, even if the completed step isn’t the final output. Acknowledging that
the user has entered one water meter reading and is two entries way from plotting the graph can
encourage the user to continuously enter data. Lastly, the next iteration of the application should
take the physical size of the device into account. This means that the tabs and buttons should be
sized and positioned in location easy for the user to see and interact with on a smartphone. Some
of the usability errors, such as the click error, resulted from a combination of the interface design
and the physical device itself.
The application is missing one key aspect of community engagement. In fact, it’s
excellent for an individual experience, but the application does not include any features that allow
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the individual to be aware of the community as a whole. By excluding features that facilitate
communication or awareness between community members, participants are focused on their
individual progress and savings. Each of the four participants noticed this missing aspect of the
application. Having the application work solely at the individual level may undermine the goal of
creating a networked community and engaging them in community action. Developers should
explore aggregating the information from each “Drop Drop” user into a “community” page. This
would give the user a sense of belonging and contribution to toward the entire community’s goal
of conserving water. Also, the application could consider providing a space for the networked
community members to communicate amongst each other. All of these suggestions may
strengthen the users connection to the application, making it more likely that they will
continuously participate. By having the community take ownership of the content, individuals
may feel more encouraged to put forth their best effort to conserve water since they believe in the
civic value it brings to the entire community.

The “Ideal” Civic Engagement Application Experience
As previously discussed, mobile applications face an entirely different application
climate than games and social networks. Creating a community of networked users, encouraging
a ubiquitous interaction both through the application and in reality, and raising awareness about a
locally relevant civic issue are just a few of the challenges that developers face when designing
mobile applications toward civic engagement. There are a few key design guidelines that can help
the application overcome some of these challenges. To begin, the application should be designed
to require a low cost of participation for the user. The user will be more likely to participate and
explore the application if it does not pressure them to contribute right away. A specific design
recommendation would be to allow the user to browse a forum/community chat page without
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requiring them to contribute a blog post. Initially, they may feel comfortable just browsing, but
once they see that the community has taken ownership of the content on the forum, they may feel
empowered to become a contributing member.
Positive feedback is another design principle that can encourage participation within a
civic engagement application. The application should include a quick feedback system for the
community to “like” a certain post. Many of the popular social networking sites, such as
Facebook and Reddit, have feedback systems for user-generated content. The feedback system
encourages users to share their useful information because they are confident that the community
will benefit from their post. Contributing users will also receive some instant gratification when
the community supports their post. This feedback system acknowledges that some user-generated
content may be more useful or relevant than other content, and give the community the decision
making power to “vote” on the best information. The best posts should be filtered to default page.
This feedback system is also closely linked to lowering the cost of participation. With the simple
click of a button, it entices the user to add value to the networked community.
Speed and simplicity are also very important design guidelines, and closely relate to the
previously discussed recommendations. The application developer’s goal should be making the
application so simple and quick that the user effortlessly contributes. A one-click feedback
system is just one example of this. More specifically, developers should do their best to design a
clear user interface; the interface should present the user with only the most important
information for the specified tab, and should provide clear visuals for navigating between
features. It’s important to define the core features and exclude the features that don’t necessarily
fit the applications main purpose. Ideally, application should be organized to guide the user
through a logical flow of interaction. Using “Drop Drop” as an example, the “Usage” tab belongs
before the “Savings” tab. Logically, the user would have to input how much water they have
consumed before they can see how much water they hope to save. The default page guides the
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logical flow of the application and is the most frequented page in the entire application. This page
communicates the main purpose of the application. The developers of “Drop Drop” aimed to raise
community awareness about water consumption and conservation. Instead of having the “water
meter” feature as the default page, the developer should consider including a graphic or
community forum as the default page to communicate the current progress made by the
community. The content on this main page should be dynamic and should update periodically as
the user interacts with the application. If the default page contains the same content each time the
user opens the application, the user may lose interest. Lastly, civic engagement applications
should consider linking other applications to their system. As previously mentioned, Twitter and
Facebook are already excellent platforms for facilitating digital interaction. Civic engagement
applications can leverage the social networking outlets by allowing users to sign into Facebook or
Twitter. With these platforms, the user already has a network of friends. These platforms are
established ways for users to share information. Why not have them share their experience
through social media? It may encourage their Facebook or Twitter friends to join as well.
Although there is not a “tried and true” method, the suggestions above are just a few specific
recommendations toward encouraging community participation and improving civic engagement
applications.
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Chapter 6
Conclusions
Mobile applications have presented civic engagement stakeholders with the opportunity
to instantly reach a vast number of users who have the means to affect grassroots change.
Although they can be downloaded from the same application store, it’s important to note that
civic engagement applications operate in an entirely different climate than gaming applications
and social networking applications. This particular study on “Drop Drop” analyzed one instance
of an application geared at civic engagement. The usability study helped identify that its
important to not overwhelm users with information, continuously give them positive feedback,
and clearly communicate the most important features of the application. There are a number of
fundamental design guidelines that must be honored to allow the user to clearly navigate and
interact with the application. Without these fundamentals, it’s difficult for the user to interact with
the application. Furthermore, the study showed that the absence of a feature may be just as
important as optimizing the existing features.

Future Work
Although the usability study accomplished the task of exposing the usability flaws within
the application as well as describing the overall user experience, I feel that the study had a few
limitations that should be explored in future studies. Researchers should gather a more
representative sample. More specifically, the study should be expanded to include households
instead of just college students. Households may be a more accurate representation of the target
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audience because we would assume consume water at a high rate, and that each individual person
in a family does not have an individual water meter. Thus, introducing the application to a
household setting may reveal different usability patterns. “Drop Drop” should be targeted at those
users who are consuming too much water, or realistically have the means to control how much
water they use. In the context of South Africa, this would exclude those in lower income
communities who are already living on the bare minimum. Thus, the study would be expanded to
include everyday households that consume more water than the average household.
Also, the study should be expanded over a period of a few months, rather than just one
sitting. This would be able to evaluate whether the application provides enough value for the user
to consistently use the application over a period of time. Researchers can evaluate if the
participant implemented the suggested water-saving solutions, and if they actually see a value
tracking their savings. Researchers would also be able to determine which features of the
application were used most consistently to help define a “core feature” of the application. Lastly
different age ranges should also be included in the study to observe differential attitudes and
behaviors in the water consumption/conservation domain in an older population as compared to a
younger one.
With regards to the participant’s attitudes toward the holistic user experience, the study
should continue to educate the participants about the water conservation issue, and their
individual role in the solution. Every user expressed that water consumption was a huge problem
in their local area, yet the issue lacks true urgency until the individual’s everyday life is affected
by the water shortage. Future research studies should investigate if users feel that tracking their
individual water usage is worthwhile, or is there a better way to educate the community about the
severity of the issue and motivate them toward collaborative action. This can give the researchers
an idea of the single most important feature of the application, and help guide a redesign toward
emphasizing and specializing in this one feature. Lastly, the researchers should ask the user how
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they could bring instant gratification to the participant. This is a key feature in mobile
applications and incorporating elements of instant gratification to the application may make the
overall user experience more fun and satisfying. In conclusion, civic engagement applications
show great potential toward encouraging positive change in the community. Technology is
continuously blending in with our society, and it won’t be long before civic engagement
applications become a facilitator toward civic engagement and participation.
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Appendix A
Research Survey
Goal of Study
The goal of this study is to identify the usability issues in “Drop Drop”, the attitudes of the user
towards water conservation and water management, and observe how the application can be used
to influence the user’s attitudes toward this domain.

Key Tasks:
The following tasks are what you will be asked to complete throughout the session:
Accurately read the water meter readings below and enter the reading on the correct date
Comprehend the graphic that the application outputs after all the readings are entered
Verbalize the meaning of the graphic
Drop Drop Water Meter Readings (based on 22KL/month consumption assumption)
Nov 1, 2013

13892
2

Nov 15, 2013

L

14900
2

L
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Dec 1, 2013

17508
5

Dec 15, 2013

L

19234
5

L
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Appendix B
“Drop Drop” Questionnaire
Pre-Study Questions
Age:
Occupation:
Do you own a smartphone?
Do you have experience using an Android device?

Post-Experimental Questions
*Make sure to mark and address any usability issues observed throughout the study
Describe your views of “water consumption and management” in South Africa?
Have your attitudes changed as a result of using the application?

Are you personally conscious of how much money you spend on water consumption?
Are you aware of how many KL of water you consume?
Is water consumption an issue that is relevant to you?
Have you ever calculated your own consumption by monitoring the water meter?

What aspects of the application are intuitive?
What aspects of the application don’t make sense?
Do you think this application is useful?
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Were there issues caused by the phone, not necessarily the application itself?
What does the water meter reading mean to you?
In what context is this application most useful?
How can the application better engage and educate the user about water consumption and
management?
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