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ABSTRACT

Crisis Social Media Trainer
by
Sravani Mamidi, Master of Science

Utah State University, 2015

Major Professor: Dr. Amanda Lee Hughes

Department: Computer Science

For this project, I designed, developed, and evaluated an application called the
Cirisis Social Media Trainer (CSMT) which helps emergency responders practice using
social media. This application simulates the social media activity that one might
encounter during a crisis event.

I began by iteratively designing and prototyping the CSMT application. After I
created a stable prototype, I evaluated it. First, I performed cognitive walkthroughs and
heuristic analyses on the prototype. After making improvements based on the results of
the walkthroughs and analyses, I tested the prototype with four emergency responders.
This user testing revealed many areas of improvement for the application and
demonstrated that CSMT could be a useful social media training tool for emergency
responders. Finally, I modified the CSMT prototype to address the issues encountered by

the users during testing.
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CHAPTER 1: INTRODUCTION

In this project report, I describe the design, implementation, and evaluation of
an application called the Crisis Social Media Trainer (CSMT). The CSMT application
helps emergency responders practice using social media by simulating the social
media activity that one might encounter during a crisis event. The goal of this
application is to help emergency responders understand what kinds of information
they might see during an event and allow them to practice with the data in a non-
emergency setting, rather than first trying to use social media under the chaotic
circumstances of a real event.

During times of crisis, members of the public use online media (e.g., Twitter,
Facebook, Wikipedia, blogs, etc.) to share photos, spread emergency related information,
and update loved ones about their well-being [1], [2]. In turn, emergency responders have
found the information that the public provides over online media can be helpful for their
response efforts [3], [4]. For example, by monitoring social media activity, responders
can better understand what questions and problems members of the public have. They can
also find false rumors and misinformation that might be circulating in the public domain.
Once responders have this information, they can provide better information that address
the public’s questions and concerns as well as correct false rumor and misinformation.

The public is coming to expect that emergency responders will share crisis
information over social media [5] and that responders will also monitor public social
media activity and incorporate the information they find back into emergency response
efforts [1], [3]. As a result, many emergency managers have extended their public

information responsibilities to include social media. However, it can be challenging for



emergency responders to stay ahead of the rapid advances in social media. Further, there
are poor solutions for helping emergency responders practice using social media outside
of an actual emergency event. In this project, I seek to design an application that will
help emergency responders practice using realistic crisis social media data in a non-

emergency setting.

1.1 Research Question

The research question for this project is the following: How can we design, build,
and test an application that helps emergency responders practice working with social media

data from a crisis event?

1.2 Research Design

To address my research question, I take a human-centered approach, one that
involves understanding emergency responder needs, building an application based on

those needs, and then evaluating the resulting application with emergency responders.

1.3 Project Overview

I describe this project more fully in the following three chapters. Chapter 2
outlines the design, prototyping, and implementation of CSMT. Chapter 3 describes
how I evaluated CSMT with expert interface inspection methods and a formal user
study. Also in Chapter 3, I report the results of these evaluation activities and describe
changes that I made to the application to address issues found in testing. Finally,
Chapter 4 concludes with a summary of the project and recommendations for future

work.



CHAPTER 2: CRISIS SOCIAL MEDIA TRAINER

In this chapter, I describe the design and implementation of CSMT. I begin by
describing my initial, proof-of-concept prototype, which includes a description of the
development environment and the tools I used to develop CSMT. Next, I outline the
design process, which started with the creation of three paper prototypes of the user
interface. Based on feedback, the most promising prototypes were combined to create
a final prototype. I conclude this chapter with a description of the final CSMT

prototype and its functionality.

2.1 Proof-of-Concept Prototype

During the summer of 2014, I developed the first functional prototype of
CSMT. I chose to implement CSMT as a web application, so that emergency
responders could access the application from anywhere so long as they have a web
browser. To limit the scope of the project, the application only supports Twitter data at
this time. The application begins by importing Twitter data (tweets) into a database.
Next, the application retrieves the tweets from the database server and displays them
one at a time in chronological order. As a new tweet is retrieved from the server, the
older tweets slide down and the new tweet appears at the top of the list. This behavior
mimics the behavior of other applications that monitor live Twitter data, thus giving
the user a more realistic social media experience. The purpose of this prototype was to
prove that Twitter data could be imported and displayed in a realistic way using a web

application framework.

2.2 Architecture & Implementation



CSMT is built on Ruby on Rails, which is an open source web application

framework built upon the Ruby programming language. It uses the MODEL-VIEW-

CONTROLLER (MVC) software architectural pattern for implementing user interfaces

and the Active Record Pattern for storing data in a database. To understand how Ruby on

Rails works, one must understand the MVC pattern. Each layer—model, view, and

controller—has a specific responsibility.

Model — A Model represents knowledge. The business logic specific to the
application is encapsulated here. In Rails, database-backed model classes are
derived from the ActiveRecord::Base. This Active Record allows the data
from a database to be represented as objects. For example, in this application a
tweet is represented by a model.

View — A View is a visual representation of a Model. To create this visual
representation, a view is connected to the corresponding Model so it can
retrieve the necessary data for presentation. The View layer is composed of
“templates.” These templates are ERB files, which are written in HTML and
embedded Ruby code (ERB). Views are usually rendered by an action method
found in a Controller.

Controller — A Controller provides a link between a user and the system. It
decides what the user input was, how to change the Model based on the input,
and which View should be used. It is responsible for handling incoming
HTTP requests and providing a suitable response by returning HTML.
Controllers load and manipulate models, and render view templates to

generate the appropriate HTTP response.



Additionally, to make tweets scroll down the website, AJAX is used with
JavaScript to make server calls. AJAX sends and retrieves data from the server

asynchronously.

2.2.1. Getting Started

I started programming the application by installing Rails. To run the application I
had to start the web server on my machine and navigate to http://localhost:3000. I then
modified the routes to point Rails to where the “index.html.erb” page (or the welcome
page) was located for the CSMT.

Next, I created a controller for the tweet model. Inside this class, I defined
different actions for this controller that retrieve the tweets contained in the database.
Now, when we navigate to http://localhost:3000/tweets we can see all the tweets sorted in
ascending order with respect to time.

The next step was to generate the tweet model. This model can read and write a
tweet to the database as well as check to see if the tweet already exists in the database.
Since I had already created a tweets table with the appropriate table columns, Rails auto-

generated the tweet model based on this table.



2.2.2. Project Layout
Figure 1 shows the file hierarchy of the CSMT application. The dataset directory
has many auto-generated files. Most of the files I changed are in the “app” folder. This
directory contains the controllers (application_controller.rb, tweets_controller.rb,
welcome_controller.rb), models (tweet.rb) and views

¥ dataset

(views/layoutapplication.html.erb and the files in the

¥ app
W controllers
RS view/tweets directory). The “config” directory contains
application_controller.rb
tweets_controller.rb § . . . . . . A
welcome_contraller.rb files that configure the application’s basic settings like its
¥ models
tweet.rb . « 9 q° .
S routes and its database. Lastly, the “db” directory contains
¥ layouts
lication.html.erb
. th‘:fs"a OnEmEr the current database schema, as well as database
_file.html.erb
impart.html.erb migrations

index.html.erb
new.html.erb
set_ajs.erb

show.html.erb 2.2.3. Project Development and Customization
¥ welcome
index.html.erb . .. .
> bin After completing the initial project setup and auto-
¥ config
P locales

generation of files, it was time to start modifying and

application.rb
boot.rb

e customizing the program. I began by altering the Tweets
environment.rl
routes.rb
secrets.yml Index View to allow users to upload a CSV file
¥ db
W migrate L. . . .
20140529045424._create_tweets.rb containing the tweets to display. This also required

schema.rb

Figure 1: File Hierarchy changes to the tweet model and controller to accept CSV
of Project
files, process them, and put the data in the database.
Next, I modified the Tweets Index View to display the tweets one by one,
scrolling down the page. This required use of AJAX to make asynchronous calls back to

the server to retrieve the tweets one by one. I describe this proof-of-concept prototype in

more detail below.



2.2.4. Prototype Description
The first feature I implemented in this prototype was the ability to import a CSV

file that contains a list of crisis tweets.

rM Inbox - reddy sravani20@: XTE AggicMail Account Login® %/ | | Dataset ®

& C A | [ localhost:3000/tweets/n

41!

New Dataset

Import a CSV File

Pick a dataset

| Choose File | Mo file chosen | Fire |
Chaoose File | Mo file chosen _Earthquake |
| Choose File | Mo file chosen | Floods |

Figure 2 shows a screenshot of the corresponding CSMT page. In this case, there are
three different buttons to import CSV files: one to upload tweets associated with a fire
event, one for an earthquake event, and one for a flooding event. There is also a link,
labeled “Back,” that takes a user back to the welcome page for the application. Once I

could successfully import CSV files, I moved on to displaying the tweets.



rl""'l Inbox - reddy. sravani20@: XTK AggieMail Account Login® % /| | Dataset ®

&« C A | [ localhost:3000/tweets/new

New Dataset

Import a CSV File

Pick a dataset

| Choose File | Na file chosen | Fire |
Choose File | Mo file chosen Earthquake |
| Choose File | Mo file chosen | Floods |

Figure 2: CSV Import Page

I wanted to display tweets in a slide down manner, where the newest tweet
appears at the top while the older tweets slide down the web page. This type of display is
a common way of displaying new tweets in other Twitter search applications. I initially
tried to create this behavior solely in the VIEW page using JavaScript, Jquery, Html, and
CSS, however, I was unable to dynamically display the tweets using this approach.

After some investigation, the approach I used to scroll tweets makes dynamic
calls to the server to get each tweet. Repeated calls to the “display_tweets” action in the
tweets_controller allowed the application to retrieve each tweet from the server. The calls
to the server were made asynchronously using AJAX. Once the call returned with a
tweet, this new tweet displays at the top of the page, while the older tweets slide down

the page.



def send_tweet
@twee = Tweet.all
@oldesttweet = @twee.last
render layout: false, json: @twee[$counter]
$counter = $Scounter + 1
end

Figure 3: send_tweet Method in tweet_controller

Figure 3 contains the code for the “send_tweet” action in the tweet_controller.
This action is responsible for sending the appropriate tweet back to the user interface.
Inside the tweet_controller, there is a global variable “counter” which acts as an index,
telling the send_tweet method which tweet to retrieve. The send_tweet method returns a
tweet model object. This object contains values for the 4 tweet attributes (“id,”

29 9

“fromUser,” ”content,” and ”time”). In the view for the tweet displaying page, an AJAX
call is made to the server with the type set as “ger” and the URL "/tweets/send_tweet."
Once a tweet object is returned from the AJAX call, it passes the response to the
Javascript function “display_tweet()” in the page view. This function displays the tweets.
The tweets begin to display when a user clicks the “Start” link on the welcome page.
The page that displays tweets in the final proof-of-concept prototype can be seen

in Figure 4 below. As a new tweet is retrieved from the server, the older tweets slide

down and the new tweet appears at the top of the list of tweets.

P T —— T— _—— o] ) o)
%0 =

"TWEETS"

2 atase

ickaickaicka  Listening to the scanners... apparently people have already lost their homes? Anyone know where to find shelter/bring supplies? #boulderfire 0/6/2010 12:12
perlygates this situation is the living definition of ominous. #boulder #boulderfirc 9/6/2010 12:12
dvdhns RT @MelindaJordan: The smoke from the Four Mile Canyon fire is even visible on weather radar now. http://bit.ly/bC{FF7 #Longmont #Boulder 0/6/2010 12:12
kiranapoleon  Was hiking with a black dog, she is now a black and white dog thanks to the falling ash. #Boulderfire 0/6/2010 12:12
ECPerkins RT @Melindalordan: The smoke from the Four Mile Canyon firc is cven visible on weather radar now. http://bit.ly/bC{FE7 #Longment #Boulder 9/6/2010 12:12

Figure 4: Tweet Display Page
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2.3 User Interface Prototyping and Design

After completing the proof-of-concept prototype, I was ready to further improve
the application and its usability. In this section, I describe how I designed and prototyped
the user interface of CSMT.

I began the design process by creating three paper prototypes (see Appendix G).
Each prototype explored different user interface ideas. These three prototypes were then
evaluated by an experienced user interface designer—my major professor. I took the
three paper prototypes to her and demonstrated the functionality of each prototype, after
which I requested her feedback. The main goal was to find which prototype proved the
most useful for further development. The areas in need of improvement include the
following:

e The interface needs better descriptions of the application and its purpose, so

that users understand how to use it.

e There should be a separate screen for uploading data sets.

e The data sets should have a name and a description field.

e Only one button is needed to “start” and to “pause” the streaming display

of tweets.

e The tweet entries need to look less like a table entry and more like the way

that they are displayed using Twitter’s search feature.

e An authenticated user should have a different view than a user who is not

authenticated.

e The user should have an option to restart the display of tweets.
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Based on this feedback, I implemented a new functional prototype of CSMT.

2.4 Final Prototype

In this section, I describe the final CSMT prototype and its functionality. When
users first load the tool in a web browser by navigating to the welcome page they can
perform multiple tasks. They can login to become an authenticated user or they can view

the Twitter data of an event. Figure 5 shows the new welcome page of the application.

Crisis Social Media Trainer is a fool that helps emergency responders practice moniforing social media in a non-emergency setting. The goal
of this fool is to help emergency responders understand the types of information they might encounter over social media during an
emergency event.

w

- Loa;/l !

A
@

Name Description View
Fire Uncontrolled blazes fueled by weather, wind, and dly lmder.brush. w1lldﬁ1'es can burn acres of landand consume everything in
their pathsin mere minutes.

floods an overflowing of a large amount of water beyond its normal confines, especially over what is normally dry land.
(—eeee=

Hurricane a storm with a violent wind, in particular a tropical cyclone in the Caribbean.
|

disaster a sudden event, such as an accident or a natural catastrophe. that causes great damage or loss of life
RS

windstorm a storm with very strong wind but little or no rain or snow: a gale.
(e

Cyclone In meteorology. a cyclone is an area of closed, circular fluid motion rotating in the same direction as the Earth.
e

Figure 5: CSMT Welcome Page
The application does not allow a user to upload a dataset if he/she has not logged

in using a valid account. They need to login first with a username and password (See

Figure 6).
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Crisis Social Media Trainer

2/

&

Log in
Email
Password
Log in

>
SIGNUP
TODAY

Figure 6: Login Page of CSMT

After successfully logging in, an upload button appears at the top of the welcome
page as shown in Figure 7. A user can sign-up to become a valid user by providing a user
name, an email, and a password. The signup option is provided at the bottom of the login
page.

Crisis Social Media Trainer is a tool that helps emergency responders practice moniforing social media in a non-emergency setting. The goal
of this tool is to help emergency responders understand the types of information they might encounter over social media during an

emergency event.

L in as sravani@gmail com.
1+
(s = ’
| £ g
Name Description
Fire Uncontrolled blazes fueled by weather, wind, and dry underbrush, wildfires can burn acres of landand consume everything in
their pathsin mere minutes.
floods an overflowing of a large amount of water beyond its normal confines, especially over what is normally dry land.
Hurricane a storm with a violent wind. in particular a tropical cyclone in the Caribbean.
disaster a sudden event, such as an accident or a natural catastrophe, that causes great damage or loss of life
windstorm a storm with very strong wind but little or no rain or snow: a gale.
Cyclone In meteorology. a cyclone is an area of closed, circular fluid motion rotating in the same direction as the Earth.

Figure 7: Welcome Page for Emergency Responder

After logging in, a user can upload a custom file that contains emergency social

media messages. To work with CSMT, the CSV file for upload must be formatted in a
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particular way. The csv file should have the following fields “Twitter Text,” ”Created,”

29 9

“fromuser,” “name,” and profileimg.” The “profileimg” field should contain a URL to a
valid image otherwise CSMT will display a message that says “image not found.”

Each time a user uploads a dataset, he/she needs to provide a name and
description for that data set (See Figure 8). Once this information has been provided, the
user clicks the “upload” button. CSMT will upload and create a new dataset that will then
appear on the welcome page as a new entry.

The upload page also contains a description of the page’s purpose. Within that

description, a user can click on the “Click Here” link to see more details about the format

of the custom csv file.

D
)

Upload Dataset

On this page you can upload a custom file that contains social media messages around an emergency event. To work with Crisis Social Media Trainer, the custom file must be
Jormatted in a particular way. Click Here for more information about the required file format.

File Name Description

Choose File | No file chosen Upload

Figure 8 : Page to Upload a Dataset

Once an emergency responder has identified a dataset that they would like to
view, they can select the “View Data” option for that event (see Figure 7). This option
will take the user to the Tweet Display Page (see Figure 9) where s/he can view the
emergency event tweets that scroll down the page in the order they were sent. New tweets

show up at the top and push the already existing tweets down the list—creating a
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scrolling effect. Each tweet shows the user name, text message, profile image and a
timestamp when the tweet was sent (See Figure 9).

Sometimes, an emergency responder may find that the tweet stream moves too
rapidly. Consequently, I implemented a feature that lets users pause and resume the flow
of tweets. Additionally, the user can restart the flow of tweets by clicking the restart
button provided at the top of the page. Also, a user can Logout or navigate to the home

page if he/she is done viewing messages.

On this page, social media messages from the selected emergency event scroll down the page in the order they were sent. You may pause, resume, ol restart the flow of

messages.

@ -y B oy te

E“ -ﬁj > RT @RedCross: TS #Sandy is expected to become a hurricane soon. Do you have your Hurricane App handy? http://t.co/QfnEXE8S
- K
§

102

d&5  RT @CraigatFEMA: Newly formed T.S. #Sandy Sday forecast from the National Hurricane Center http:/t.co/VEU7A9al
http://t.co/9vDdzGPr
¢

Figure 9: Tweet Display Page

2.5 Summary

This chapter describes the design, and implementation of a functional CSMT
prototype. To create this prototype I engaged in several iterations of prototyping,
evaluation, and refinement. I conclude the chapter with a description of the final
prototype. In the next chapter, I evaluate and improve this prototype based on feedback

from user interface inspection methods and a user study.
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CHAPTER 3: USER INTERFACE TESTING

In this chapter, I describe the different types of interface testing I conducted with
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CSMT. The testing process began with two expert-inspection methods for evaluating the
user interface; namely, I performed cognitive walkthroughs and heuristic analyses. After
these methods, I conducted user testing of CSMT with emergency responders. I describe
these testing methods and their results below and conclude with a description of the

changes made to the application as a result of this testing.

3.1 Cognitive Walkthroughs

After developing a functional prototype, I performed a number of cognitive
walkthroughs to uncover usability issues. The cognitive walkthrough method [6] can
identify usability issues in interactive systems. A cognitive walkthrough consists of a list
of tasks that a user must perform to use a system. For each of these tasks, the person
evaluating the interface will consider the following questions:

e Are the actions that the user should take obvious?

e Does the application change states to indicate the status of the application?

e Does the interface offer good feedback for this task?

e Will the user know what to try and do and how to do it?

e Are there any wrong actions that may look correct?
The answers to these questions form the basis of this type of evaluation and help interface
designers understand the difficulties that users might encounter when using the system.

I performed cognitive walkthroughs on the two main tasks for using the CSMT
application—uploading a data set and viewing the tweets in a dataset. Each of these
tasks were divided into smaller subtasks and evaluated using the cognitive
walkthrough method. The testing sheets I used to record the results of these

walkthroughs can be found in Appendix C. I list the most important issues found using



17

this method below:
e On the “View” page a few of the buttons were placed at the bottom
making it difficult and more time consuming for users to access them.
e When the “View” page updates with a large number of tweets, the buttons
(“Home” and “Restart”) were not visible, thus confusing the users.
e On the “Upload” page, the users can upload a valid file in csv format. Data
file formats might be confusing for users and may result in invalid data if a

file in the wrong format is uploaded.

3.2 Heuristic Analysis

Next, I performed a heuristic analysis of CSMT’s user interface. A heuristic
analysis [6] identifies usability problems through the evaluation of 10 heuristics for good
interface design (see Table 1). This type of analysis is performed by visiting each
interface page and considering whether each of the 10 heuristics have (or have not) been
met. Heuristic analyses are good for the general analysis of a user interface and they
typically reveal different types of issues than cognitive walkthroughs do because they are

not task based.

10 Heuristics for Good User Interface Design
Visibility of system status.
Match between system and the real world
User control and freedom
Consistency
Error prevention
Recognition rather than recall
Flexibility and efficiency of use
Aesthetic and minimalist design
Help users recognize diagnose and recover from
errors
10. Help and documentation
Table 1: 10 Heuristics for Good User Interface Design

N IR Fl Rl I e
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The heuristic analysis provided quick feedback and resulted in a list of usability
issues. It helped me discover design issues and determine the usability of the application.
Detailed results of this analysis can be found in Appendix D. Below, I highlight the most
important findings from this analysis:

e On the “Login screen” page, if a user did not enter valid credentials, no
error message appeared. In addition, anyone could access the system
without being an authenticated user.

e The buttons in the application lacked consistency because they were
placed haphazardly on the page, sometimes at the bottom of the page,
sometimes at the top. This button-placement strategy made it difficult, at
times, for users to know that a button existed.

Following completion of the cognitive walkthroughs and the heuristic analyses, |
made a few improvements to the existing prototype to ready the application for user

testing.

3.3 User Testing

To ensure that CSMT is helpful for emergency responders, I tested it with them.
This testing not only addressed the functionality of CSMT, but also investigated whether
the idea behind this application is useful to them. Between test sessions, I iteratively
made improvements to the tool based on test results and suggestions made by emergency
responders. I summarize the user testing process below (a more detailed description can

be found in Appendix E).
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3.3.1. Participants

I tested this tool with four emergency responders from the Logan, Utah area. One
participant is a local emergency manager with many years of experience in a variety of
emergency situations. The other three participants are from a local Citizen Emergency
Response Team (CERT). These three do not have as much experience, but they have
been trained in emergency response procedures and it is likely that they may be asked to
help monitor social media during future emergency events. All four participants

completed the testing individually.

3.3.2. Procedure

Test sessions were held at each participant’s place of work and lasted
approximately 30 minutes. I started every session by asking each participant about their
background so that I could better understand his/her experience as an emergency
responder. After talking about their experience, I demonstrated the format and purpose of
the test session and asked them if they had any questions.

Next, I briefly demonstrated the features of the tool and asked the participants to
complete a list of tasks designed to test the functionality CSMT (see Appendix A).
Participants took approximately one minute to perform each task. While performing these
tasks, I asked the participants to “think aloud”—that is to verbalize their thoughts so I
could understand what they were thinking. I took notes around my observations and how
the participants interacted with CSMT during this time.

After completing the tasks, I asked each participant a few follow up questions
about their experience with the application (see Appendix B). Finally, I thanked the

participants for their help and gave them a chance to ask me questions.
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3.3.3. Results
The user testing revealed insights into how CSMT might be used by real
emergency responders. The detailed notes from the user testing sessions can be found in
Appendix E and Appendix F. Overall, the application was well received by the
participants and they thought the application would be useful for social media training
exercises. However, the application has room for improvement. Some of the problems
highlighted by user testing are the following:
e Several test participants felt that the “Login” button was too small.
e Participants had difficulty understanding the “dataset upload” option, and they
didn’t understand what the .csv file format was.
e The function of the “restart” button was confusing. Participants did not
understand the icon used to represent the “restart” button.
e The naming convention for uploading a dataset also caused problems. For
example, there are two fields where CSMT asks a user to provide a name and
description for the dataset they upload. Test participants were confused about

the purpose of those fields.

3.4 Usability Improvements

In response to the usability issues found in the cognitive walkthroughs, heuristic
analyses, and user testing, I made improvements to the CSMT application. Below, I list
the changes I made to the system:

e The application was modified to only allow users to access authenticated

content if they have valid login credentials.

e The “upload” page was modified to include additional information regarding



21

the naming convention of the dataset. I also included an extra link with
information to help users better understand the file format for datasets.

e The “Login” button has been reduced in size.

e Button consistency, which was reported as a drawback to the application, has
now been modified and all the buttons are placed at the top of the respective
pages.

e The “restart” button has been changed to a new one where the text “Restart”
has been written on the button. Now, the functionality of the button is more
easily understood by users.

e Tool tips have been provided on every button of the application, which helps
users understand the purpose of each button.

e [ have also added better descriptions to each page so that users new to the

application can navigate the application easier.

3.5 Summary

In this chapter, I outlined the steps I took to evaluate and improve the usability
of the CSMT application. I began by conducting cognitive walkthroughs and heuristic
analyses on the application prototype. Next, I conducted a user study. Based on the
results of these evaluation methods, I made usability improvements to the CSMT

application prototype.
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CHAPTER 4: CONCLUSION

In this project report, I describe the design, development, and evaluation of an
application that helps emergency responders practice using social media—CSMT. The
goal of this application is to help emergency responders understand the different kinds of
information they might see during an event and allow them to practice with the data in a
non-emergency setting.

To begin my efforts on this project, I created a proof-of-concept prototype. This
prototype allowed me to test the feasibility of CSMT and helped me to think through the
best way to implement CSMT’s features. After completing this initial prototype, I
iteratively designed the user interface for the application using paper prototypes. These
interface prototypes were then combined with the proof-of-concept prototype to make a
functional prototype that could be tested with real users.

The next step in this project was to evaluate the CSMT prototype. First, |
performed cognitive walkthroughs and heuristic analyses on the prototype. After making
improvements based on the results of the walkthroughs and analyses, I tested the
prototype with four emergency responders. This user testing revealed many areas of
improvement for the application and demonstrated that CSMT could be a useful social
media training tool for emergency responders. Finally, I modified the CSMT prototype to

address the issues encountered by the users during testing.

4.1 Future Work

For any software tool there are always new features and improvements that can be

added. A natural extension of this work would be to make CSMT publically available on
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a web server for anybody to use. In addition, I discovered several features that would
enhance the existing project and improve its ability to help emergency responders gain
experience with the types of social media they might encounter during a crisis event. The
emergency responders who tested the application also had ideas for improving CSMT’s
user experience and for additional features that could improve and expand the usefulness
of CSMT. These future feature improvements include the following:

e Add support for other types of social media, such as Facebook.

e Provide capability to add a comment to a tweet.

e Add ways to filter the tweets based on various criteria.

e The aesthetics of the tool could use improvement. The focus of the user
testing and prototyping for this project was on the functionality of the tool
not on the attractiveness of the application.

e The tool was not intended to monitor tweets in real-time, but several users
thought the tool would be more useful if it could.

e Several test participants wanted to see live links in the tweets, so they could

click on the links and follow them for more information.

4.2 Conclusion

In this project report, I describe the design, implementation, and evaluation of
an application that will help emergency responders practice monitoring the type of
social media activity that occurs during an emergency event. Initial user testing shows

that the application is useable and fits a real need for emergency responders.
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APPENDIX A: Usability Test Task List

Task 1:

Register as a user, providing an email address and password.
Task 2:

Login with your email address and password.
Task 3:

Choose to upload a dataset.
Task 4:

Browse and choose a csv file (dataset) with required format.
Task 5:

Enter a name and description for the dataset selected.

Task 6:

Upload dataset.

Task 7:

Select a dataset to view the messages in it.

Task 8:

Pause the message flow.

Task 9:

Read messages on screen and comment on the usefulness of the messages for
emergency response.



Task 10:
Resume the message flow.
Task 11:

Restart the flow of messages from the beginning.

Task 12:

Return to the homepage

Task 13:

Logout

27
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APPENDIX B: Post Usability Test Questions

How comfortable do you feel using this application?

What do you think about the appearance of the application?

Do you think this application could be useful for emergency responders? If yes
why?

Do you have any ideas for additional application features?
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APPENDIX C: Cognitive Walkthrough Results

Task: View page for Crisis Social Media Trainer

Instructions: write the Steps. Checkbox when things work. Note only when there

are problem spots and why

1.Steps of 2. User 3. Change | 4.Good Critique: Will the user
Task Action in States Feedback | know:
(These are Obvious What to try to do?
micro) How to do it?
Are there any wrong actions
that may look correct

Go to specified | Obvious. Goes to Yes. He/she needs to know the
address. home page. address (URL).
Emergency Can select Goes to Yes. There are different tasks
responder can | any task either view present on the screen to select
login and see present on page or .The user may select login,
data or can screen. login page. view data or help.
directly view
data.
Click on login | Obvious. Navigate to | Yes. The user should login to
button login page. upload a dataset. Yes user
provided. know how and what to do it.
Enter user If existing Redirect to | Yes. User should have valid
details if user home page username and password to
he/she is an obvious. with more login.
existing user. options.
If new user Obvious. Goes to Yes. Needs to signup to become a
click on signup valid user. Yes, user know how
“signup”. page. and what to do it.
Enter details Obvious After Yes Should enter valid details
and click on signup about user.
sign up. goes to

homepage

with more

options.
Select view Can select Selected Yes The user should know the
data for any dataset. | dataset is dataset for which he/she is
corresponding displayed. trying to view it.

dataset.
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1.Steps of Task | 2. User 3. Change | 4.Good Critique: Will the user

(These are Action in States Feedback | know:

micro) Obvious What to try to do?

How to do it?
Are there any wrong actions
that may look correct

Start/Pause flow | Obvious if Will pause | Yes. Yes the user know how and

of tweets. user wants to | till user what to do it. Since he/she just
pause it. clicks start have to click the button.

button and
will play
until user
clicks
pause
button.

Restart tweets Obvious if Tweets Yes. Button at the bottom of page,
he/she wants | displayed have to scroll down to see it.
to restart from very
tweets. first one.

Go-back to Obvious Goes to Yes. Yes user know how and what

home page homepage to do it. But the home button is

not visible since it is at the
bottom of the page.

Logout Obvious. Goes to Yes. Yes the user know what and
Logout once | homepage how to do it.
user is done. | with Login

button




Task: Upload page for Crisis Social Media Trainer
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Instructions: write the Steps. Checkbox when things work. Note only when there

are problem spots and why

1.Steps of 2. User 3. Change | 4.Good Critique: Will the user
Task Action in States Feedback | know:
(These are Obvious What to try to do?
micro) How to do it?
Are there any wrong actions
that may look correct
Go to specified | Obvious. Goes to Yes. He/she needs to know the
address. home page. address (URL).
Login. Obvious. Goes to Yes. The user must login to upload
cannot see login page. a dataset.
upload
button until
logged in.
Enter user Obvious. Goes to Yes. The user should have valid
details if home page username and password.
existing user or with
signup. upload
button
Click on Obvious. Goes to Yes. User should have a valid file
upload button. upload (.csv) to upload. Yes, user
page. know how and what to do it.
If new user Obvious. Goes to Yes. Needs to sign up to become a
click on signup valid user. Yes, user know how
“signup”. page. and what to do it (more
information is provided).
Upload a Obvious if Go to Yes Yes, user know how and what
dataset. he/she wants | homepage to do it. Should enter valid
to enter data. | with new name and description for
dataset. dataset then click upload.
Home page. Obvious if Goes to Yes Yes, user know how and what
he/she does | home page. to doiit.
not want to
upload.
Logout Obvious. Goes to Yes Just have to click Logout
homepage button.

with login.




Description of Interface portion Under Evaluation: Welcome page with Login

APPENDIX D: Heuristic Analysis Results

and help.
Heuristic Brief Description of the Evaluation | Severity Rating
Decision. 1-3)
3= Big Problem
1. Visibility of system | Clearly mentioned. 0

status.

2. Match between Everything is clear. 0
system and the real
world

3. User control and Since the user did not login, the view | 0
freedom is appropriate

4. Consistency Help and login are at bottom of page | 0

5. Error prevention No chance of getting errors in this 0

page

6. Recognition rather | User don’t have to remember 0
than recall

7. Flexibility and The page have obvious information | 0
efficiency of use about icons or buttons

8. Aesthetic and Good 0
minimalist design

9. Help users No chance to get any error messages | 0
recognize diagnose
and recover from
errors

10. Help and Add help regarding usage of page 1

documentation
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Description of Interface portion Under Evaluation: Login Screen

Heuristic Brief Description of the Evaluation | Severity Rating
Decision. (1-3)
3= Big Problem

1. Visibility of system | Visibility looks good. 0
status.

2. Match between Looks good. 0
system and the real
world

3. User control and fine 0
freedom

4. Consistency Home and view are at top 0

5. Error prevention Entering wrong information popup 2

nothing

6. Recognition rather No need to recall 0
than recall

7. Flexibility and Can go to home or view page which | 0
efficiency of use made it flexible and efficient

8. Aesthetic and Sufficient information is present 0
minimalist design

9. Help users recognize | Should show error messages when 2
diagnose and recover | user enters wrong
from errors username/password

10. Help and No need of help/documentation 1

documentation




Description of Interface portion Under Evaluation: Welcome page after Login

Heuristic Brief Description of the Evaluation | Severity Rating
Decision. (1-3)
3= Big Problem

1. Visibility of system | Fine 0
status.

2. Match between Everything is clear. 0
system and the real
world

3. User control and Provided with upload for the 0
freedom registered users

4. Consistency Can place help button to maintain 2

standards.

5. Error prevention No chance of getting errors. 0

6. Recognition rather No 0
than recall

7. Flexibility and Looks fine 0
efficiency of use

8. Aesthetic and Good 0
minimalist design

9. Help users recognize | No chance to get any error 0
diagnose and recover
from errors

10. Help and can have help about what registered | 1

documentation

users can do




Description of Interface Portion Under Evaluation: Upload Data When Logged

in.
Heuristic Brief Description of the Evaluation | Severity Rating
Decision. 1-3)
3= Big Problem

1. Visibility of system | Good 0
status.

2. Match between Looks fine 0
system and the real
world

3. User control and Looks good 0
freedom

4. Consistency Good

5. Error prevention Can add error prevention when user | 1

don’t select file to upload

6. Recognition rather No 0
than recall

7. Flexibility and Interface is flexible to use 0
efficiency of use

8. Aesthetic and Good 0
minimalist design

9. Help users recognize | Yes 0
diagnose and recover
from errors

10. Help and Yes can show error message when 1
documentation data file is not selected.




Description of Interface portion Under Evaluation: View Data

Heuristic Brief Description of the Evaluation | Severity Rating
Decision. (1-3)
3= Big Problem

11. Visibility of Good 0
system status.

12. Match between Looks fine like twitter display 0
system and the
real world

13. User control and Can play/pause the display 0
freedom

14. Consistency Can maintain consistency by placing | 2

buttons in same position

15. Error prevention No chance of getting errors 0

16. Recognition rather | No 0
than recall

17. Flexibility and Can go to any page or can upload 0
efficiency of use

18. Aesthetic and Good 0
minimalist design

19. Help users No need 0
recognize diagnose
and recover from
errors

20. Help and No need 0

documentation
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APPENDIX E: Usability Test Results

Task

Testing Notes

Improvements

Task 1: Register as a user,
providing an email address
and password.

e Increase size of button.

e Page has Login button
but task is to register as a
new user.

I have increased the size
of login button and
information is provided
on page to avoid
confusion between
register and login.

Task 2: Login with your e No Comments Not Applicable
email address and password.
Task 3: Choose touploada | e No Comments Not Applicable

dataset.

Task 4: Browse and choose
a csv file (dataset) with
required format.

e Confused about choosing
a CSV file.

e Did not understand what
exactly a dataset should
contain and it took a
minute to figure out what
exactly a CSV file
means.

Emergency Responders
did not have any clue
about what a CSV file
means. So I just made it
clear by adding some
helpful information on
page so that they can just
have a look at it and sort
out issue with dataset.

Task 5: Enter a name and
description for the dataset
selected.

e What exactly [ mean by
name and description
was their question.

¢ Do they have to give
their name and what a
description column
should have?

I had to improvise
content on page to make
it clearer that name
means name of dataset
that they upload and
description has to do
something with the
content in dataset.

Task 6: Upload dataset.

e No Comments

Not Applicable

Task 7: Select a dataset to
view the messages in it.

e Font of messages is little
small. It would be great
if font size is increased

I had to increase font size
of messages to make it
readable.

Task 8: Pause the message e No Comments Not Applicable
flow.
Task 9: Read messages on e Eagy to read. Added these points to

screen and comment on the
usefulness of the messages
for emergency response.

e Everything looks good.

e It would be more helpful
if data provided is
current data.

Future improvements.
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Search for hashtags and
go to that page when
they find some rumors
and able to shut down.

Task 10: Resume the
message flow.

No Comments

Not Applicable

Task 11: Restart the flow of
messages from the
beginning.

Could not catch restart
button.

I had to change restart
button to make it look
better.

Task 12: Return to the
homepage.

No Comments

Not Applicable

Task 13: Logout

No Comments

Not Applicable
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APPENDIX F: Post Usability Test Question Responses

Question

Testing Notes

Improvements

Question 1: How
comfortable do you feel
using this application?

Little confusing at first.
Once they figure out
easy to browse.

The more they use it the
more comfortable it
would be.

It was little time taking
for every one when they
use new tool to figure out
what exactly it does.
Tried to make most of
the changes so that it
becomes more user-
friendly.

Question 2: What do you
think about the appearance of
the application?

Most of them liked the
appearance of the tool.
Some of them had issues
with size of buttons and
font-size.

Some of them wanted it
to look little flashier.

Increased size of buttons
and made font size little
bigger.

Changed some of the
colors to gain user
attention.

Question 3: Do you think
this application could be
useful for emergency
responders? If yes why?

Most of them answered
“YES”.

Getting real time
information would be
more helpful.

They felt easy to use it
and very less time
taking.

It is great as monitoring
tool.

It works well for
tracking response.

I added Getting real time
information in future
work.

Question 4: Do you have any
ideas for additional
application features?

Most of them felt it is
fine.

User 4 wanted to
highlight the name of
crisis that currently
happened.

User 1 felt adding twitter
hyperlinks and resource
hyperlinks would be
helpful.

Hyperlinks can be
implemented once I get
real time information as
messages.
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