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Chapter 1: Introduction 
 

 Imagine the headline, “Facebook saves 45,000 people from tornado.” While it may sound 

farfetched, the possibility of this happening is becoming increasingly conceivable.  On November 

17, 2013, multiple tornado warnings were issued in Indiana. During that time, over 45,000 people 

interacted with the Facebook page of the Indianapolis National Weather Service (NWS) office - 

presumably seeking information about the severe weather threat (Puma 2014).  Since 2012, the 

Indianapolis Weather Forecast Office (WFO) has been using Twitter to share general weather 

information and warning information when necessary. In January 2014, the Indianapolis WFO used 

Twitter to share a high wind warning for Central Indiana. According to their report, that tweet 

reached a potential 32,000 people (Puma 2014). While the success of the Indianapolis WFO social 

media accounts shows a bright future for social media weather warnings, not all WFO offices 

participate with social media. Additionally, the NWS does not have an official policy on social media 

usage. Utilizing social media technologies could greatly increase the number of people who are 

notified of a tornado warning in their area.  

 Since the 1970s, major advances have been made in warning system technology, from route 

alert to the Emergency Alert System (EAS). Currently, alerts are readily available to consumers 

through social media applications on their smartphones. Individual social media users engage in 

informal warnings by posting to their social media pages about what they are experiencing during 

severe weather. Some NWS offices, like the Indianapolis WFO, utilize social media to communicate 

environmental information, outlooks, watches and occasionally warnings. Individual NWS forecast 

offices that frequently utilize social media have begun to gather data about the usage of their social 

media sites (Hayes 2011; Puma 2014; Uccellini 2014). While it is interesting to know that a potential 

77,000 people on Facebook and Twitter have seen warnings from of the Indianapolis WFO, little 

research has been done on the effectiveness of social media as a means of disseminating weather 
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warnings. In other words, just because a social media user has viewed the message, it does not 

necessarily mean that the person will act on the information.  

One possible factor that could influence how users interact with the social media warning is 

the language used in the warning. The NWS currently uses the present perfect phrase, “the National 

Weather Service has issued…” which has been commonplace since the 1950s; little to no research has 

been conducted to suggest any need for change. New research (Matlock et al. 2005; Fausey and 

Matlock 2011; Matlock 2012; Matlock et al. 2012) has emerged which suggests that the grammar 

used in messages can alter the perception and subsequent actions taken by the person receiving the 

message. The progressive form of a verb usually prompts a more action-oriented response. In the 

realm of weather warnings, a more action-oriented response could mean that the social media user 

would be more likely seek shelter, seek additional information, and/or share (retweet) the message, 

increasing the likelihood that they, and others, could survive a dangerous weather situation. But, 

weather information does not always come from a weather entity.  

Sometimes people in the general public take to social media to share their own experience 

with the weather. If it is particularly windy, or snowing, etc. a social media user can post his/her own 

weather information to her personal pages, effectively sharing weather information with his/her 

friends and followers. Two questions become important. First, if the weather information does not 

come directly from a weather entity and instead is more qualitative in nature (i.e., what ‘your friend’ 

is personally experiencing) would the general public still trust and respond to that information? 

Second, is there a certain threshold of damage that ‘your friend’ could share that would make a 

social media user more or less likely to respond? In order to effectively understand social media as a 

warning technology, we must first understand how warning technology has evolved to this point.   

The next chapter begins with an overview of warning technology evolution. Then the rise of 

social media technologies, namely Facebook and Twitter, is explored. These social media 
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technologies are then tied into current warning technology with a review of current social media 

practices of the National Weather Service. Since the language used in messages has been found to 

make a difference in reader response (and considering the design of this study), the literature 

supporting this assertion is reviewed. Additionally, through social media technologies users 

participate in informal warning practices. This phenomena is related to the threshold of damage to 

which a social media user will respond when a message comes directly from ‘your friend.’ 

Chapter 3 discusses the methodology of survey construction and dissemination, beginning 

with a discussion of the social media sites used share the survey. An in-depth discussion of survey 

construction choices is provided. The chapter then elaborates upon the structure of the survey, 

section by section. The specific research questions of the study are stated and discussed. 

Additionally, the chapter reviews data analysis procedures, including how each section and question 

was analyzed, and the reasoning for using the Mann-Whitney U test for data analysis. 

Chapter 4 provides the results. It begins by summarizing the demographic makeup of the 

survey population, which was predominantly Caucasian. Approximately two-thirds of the survey 

population was female and each age category was well represented (about 20% in each category). 

The chapter then shares the results of the survey and discusses possible reasons for these results. 

Interestingly, the study found that the language used in the survey matters when using Facebook, 

but not when using Twitter. Additionally, the study found that women were universally more likely 

to respond to and participate with the social media weather information than men. A qualitative 

analysis was performed for the EF thresholds for weather information shared informally by ‘your 

friend’ on social media.   

Chapter 5 summarizes the results of the previous chapter. This chapter also includes an in-

depth discussion of the findings and the possible implications of such. The findings are broken 

down to reflect the research questions laid out in Chapter 3. This chapter also includes the 
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limitations of this study including survey method, sample bias, and survey construction. Additionally, 

suggestions for further research are presented.   
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Chapter 2: Literature Review 

 According to Mileti and Sorensen (1990) the aim of a public warning is to alert the general 

public to the likelihood, nature, and consequences of an impending disaster. In the 1990s, some of 

the most common technologies used for public warning messages were outdoor sirens, the 

electronic media, and officials going through the streets with loudspeakers (route alert). Electronic 

sirens with voice capabilities provided an alert mechanism as well as a voice message. Tone alert 

radio (TAR) technology provides a highly personalized warning mechanism, which the National 

Weather Service has used for some time for NOAA Weather Radios. Advances in battery design 

allowed tone alert radio receivers to operate on electric power with a battery back-up mechanism. 

Additionally, the TAR broadcast covers a significant portion of the United States making the 

technology a very reliable method of disseminating warnings (Mileti and Sorensen 1990).  

In 1997, The Federal Communications Commission replaced the Emergency Broadcast 

System with the Emergency Alert System (EAS). The EAS was designed to take advantage of 

current digital communications technology. EAS had new features that other technologies lacked, 

such as multiple alerting sources, remote operations, and targeting specific geographical areas using 

specific area message encoder capabilities (Sorensen 2000).  

EAS notifications can be delivered by phone, email, or websites. Some systems also deliver 

messages to pagers, faxes, SMSs (Short Message Service), and instant messengers. Many of these 

features have already been included in mobile phones or smart phone devices (Malizia et al. 2010). 

In June 2012, the NWS began participating with Wireless Emergency Alerts (WEA). Most new 

mobile devices purchased after that date are able to receive WEA messages. WEA messages are sent 

to any mobile device in the range of a cell tower within the warning area for issued tsunami 

warnings, tornado and flash flood warnings, hurricanes, dust storms, or extreme wind warnings.  
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Social media technologies, such as social networking sites, are becoming a reliable platform 

for sharing information to target audiences in a timely manner, allowing people to share information 

about weather warnings and other impending disasters (Osatuyi 2013). In 2007, Apple Inc. released 

the iPhone and introduced the world to smartphone applications, or “apps,” allowing users 

immediate access to every social media site (Dowling and Barney 2007; Grossman 2007). According 

to Osatuyi (2013) the use of social media to share information is gradually replacing traditional 

media outlets such as television, newspaper, and radio. The use of social media for responding to 

emergencies and creating situational awareness has risen in recent years (Osatuyi 2013). Sorensen 

(2002) found that the general public receives severe weather information through many different 

media. Multiple studies (Hammer and Schmidlin 2001; Lazo et al. 2009; Sherman-Morris 2010) have 

determined television to be the primary source for severe weather warning information. However, 

Nielsen (2013) indicates a rise in social media usage and Silver and Conrad (2010) found an increase 

in trust levels among social media users, particularly among younger demographics (ages 20-40).  

Twitter is a popular microblogging social media site that has grown rapidly since it was 

invented circa 2006. In 2013, Twitter had 190 million active users generating 65 million tweets per 

day (Sakaki et al. 2013).  According to a 2014 study conducted by the Pew Research Institute, 74% 

of online adults use social media sites (Duggan et al. 2014). Of those, 23% of adult Internet users 

(19% of the entire adult population) use Twitter. Their research indicated that Twitter is particularly 

popular among those under 50 years old and the college-educated.  

Twitter’s home screen “timeline” creates an environment where a user can log in and 

instantly see what is going on with those whom the user follows, such as friends, media outlets, 

media personalities, etc. Users frequently return to Twitter to see what other people are doing. 

Twitter users typically post about what they are thinking or doing and occasionally share tweets 

posted by others with the “retweet” command. This generates numerous user updates from which 
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the general public can find useful information related to real-world events including natural disasters 

such as earthquakes, bushfires, and cyclones (Yin et al. 2012). In 2009, journalists were shocked at 

headlines detailing a Twitter user who broke a hard news story about a plane crash in the Hudson 

River. The New York Times later reported a user on a ferry had sent a tweet, “There’s a plane in the 

Hudson. I’m on the ferry going to pick up the people. Crazy. (15 January 2009)” 

Starbird and Palen (2010) found that Twitter users use the retweet convention as an informal 

recommendation system to pass on information they feel is important for others to know. When an 

individual is geographically local to an emergency event, Starbird and Palen (2010) found that over 

10 percent of their tweets were retweets. Hughes and Palen (2009) concluded that during a disaster 

event, Twitter users send fewer personal user-to-user tweets. During an emergency, users are more 

likely to include web addresses linking to pertinent information rather than sharing their usual day-

to-day activities (Hughes and Palen 2009).  

Twitter seems to have evolved to offer more of an information-sharing purpose, with more 

users sharing URLs, and this behavior appears to be more evident in non-routine situations such as 

natural disasters (Hughes and Palen 2009). According to Yin et al. (2012), emergency situational 

awareness can be increased through the use of social media, which offers a new source of 

information during a disaster. In many instances, by sharing images, texting, and tweeting via social 

media, the public is already becoming part of a large response network, rather than remaining mere 

bystanders or casualties. Engaging with and using social media allows organizations to share public 

warnings quickly with a mass audience (Merchant et al. 2011).  

Social media could be particularly useful for weather entities in a weather warning situation. 

In April 2012, the National Weather Service (NWS) began experimenting with Twitter as a means to 

collect public reports of significant weather and to disseminate environmental information to the 

public. This is merely supplemental; the NWS has stated that their Twitter feed is experimental in 



8 
 

nature and is not consistently monitored (NWS 2013).  

The NWS is also using Facebook as a supplemental channel for improving weather 

awareness. According to the NWS Weather Ready Roadmap (2013) the NWS recognizes that social 

media could offer broader communications and dissemination capabilities. The Roadmap indicates 

that a goal of the NWS is to use social media more effectively to share their services and weather 

statements. Additionally, the Roadmap states that, 

“Social media such as Facebook, blogs, and Twitter are rapidly outpacing traditional media 
for distributing and sharing information. These social media as well as others that have not 
been invented yet will be important communication tools in the future.” 
 

Currently, postings to the NWS headquarters Facebook page highlight activities of interest and 

importance to both the weather community and the public, including NWS meetings, constituent 

and partner engagement activities, and public education efforts. Occasionally the NWS will share 

weather outlooks on their page as an early-warning tool. Numerous NWS weather forecast offices 

have their own social media pages; the pages are used in varying capacities. For instance, some 

offices have a very active social media presence and post daily; everything from weather outlooks to 

watches and warnings. Other offices sporadically post the routine forecasts and interesting weather 

information. One Washington Post article stated that as of October 31, 2014, the NWS was expected 

to officially partner with Twitter to share pertinent weather information in a supplemental capacity, 

including the possibility of severe weather alerts (25 September 2014).  The article goes on to note 

that one obstacle of using social media for weather warnings is convincing users that the National 

Weather Service is a trusted source of weather information. 

In 2014 the Pew Research Institute found that 71% of adult Internet users (58% of the 

entire U.S. adult population) use Facebook (Smith 2014). Additionally, over half of Internet users 

who do not use Facebook themselves live with someone who does. According to Desilver (2014), 

Facebook has evolved from a social network for college students to a source of information, 
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connection and entertainment. About half of adult U.S. Facebook users say that they have learned 

about a newsworthy event via Facebook (Desilver 2014). 

It remains to be seen if the general public will participate with and respond to weather 

warnings received on social media. Quarantelli (1982), Mileti and O’Brien (1992), Sorenson (2002), 

and others have found that receiving a warning through multiple channels increases the likelihood of 

a person responding to a risk. Social media provides another platform for information to be shared 

and/or retweeted multiple times increasing the likelihood of the general public to take action. This 

study seeks to determine if, in fact, weather warnings shared via social media, both from the general 

public (a user’s “friend”) and from professional weather entities, will cause respondents to indicate 

that they would seek shelter or share/retweet the social media message. Additionally, this study will 

consider if there is a threshold of damage shared via social media that would cause a reader to 

indicate that they would choose to seek shelter or share the message. This study will also consider 

how reliable the general public finds weather warnings shared through social media. 

One constraint of social media weather warnings is the limited number of characters allotted 

to a user to convey their message. Twitter limits users to 140 characters to post a message. 

Additionally, Cooper (2013) found that even on Facebook, keeping a post to fewer than 250 

characters generates 60 percent more user interaction than a longer post would. A simple search 

through the NWS archive reveals recent warning products that far exceed the allotted amount for 

Facebook and Twitter. For example, an impact-based severe thunderstorm warning that was issued 

on June 1, 2014 contained over 100 words and almost 1,000 characters (SVRIND 05:37 UTC). 

There are also applications available such as “HootSuite” which is a social media tool that 

allows users to share one message across multiple social platforms at one instance (HootSuite Media 

2014). Such types of tools would make warning in time-sensitive conditions quicker and easier 

because the forecaster on duty can post one message to every social media site at once. One 



10 
 

constraint of HootSuite is that you are limited to the least number of characters that any one of your 

social media sources will allow. Users can post longer messages but it will be truncated to meet the 

minimum allowance for each site. For instance, because Twitter only allows posts of up to 140 

characters, sharing one message from HootSuite would force the corresponding Facebook posts to 

be shortened to 140 characters to meet the guidelines of Twitter. With such constraints, it would be 

advantageous to make the most of the limited space provided. New research (Matlock et al. 2005; 

Fausey and Matlock 2011; Matlock 2012; Matlock et al. 2012) suggests that the phrasing of messages 

plays an important role in user perception of the message. As a secondary consideration, this project 

seeks to determine if altering the language used in weather warnings plays a role in user participation 

and response. 

Most weather warnings disseminated by the NWS are written in the present perfect form 

(the NWS has issued a warning…). Greenbaum (1996, p. 270-271) states that the present perfect, 

“refers to a situation in past time that is viewed from the perspective of present time.” In other 

words, an expression denoting a period of time extending from some time in the past to the present 

or the period of time within which the event or events took place is viewed as relevant to the 

present. For instances with the NWS, a severe storm has been detected in the past and is a 

continuing threat into the present.  

Fausey and Matlock (2011) found that grammar makes a difference in message perception, 

specifically in regards to political messages from candidates. The uses of progressive (is + VERBing) 

and perfect (has + VERBed) aspectual markers that accompany verbs influence how people think 

about past events. Progressive verbs emphasize an ongoing action and thus people infer more action 

from progressive descriptions. Conversely, perfect verbs emphasize the completed or end state of an 

action and therefore the reader does not associate action with this aspect. Matlock et al. (2012) 

conducted a study of how people describe car accidents. Participants in the study were shown videos 
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of car accidents and then prompted to describe, “what happened” (past perfect) or “what was 

happening” (past progressive). In most cases those who were asked the progressive prompt were 

proportionally more likely to include motion words in their description of the event.   

Considering this research poses an interesting question. What if the language currently used 

in NWS warnings is slightly altered to the progressive and instead reads, “the NWS is issuing a 

warning…”? The progressive is used to focus on the situation as being in progress at a particular 

time (Greenbaum 1996, p. 275-276). Therefore, the progressive could also be relevant to weather 

warnings. When a warning is issued, the event is still in progress. Although the alteration in this case 

is on the verb “to issue” and not on the verbs related to the actual weather event the intended 

outcome is to prompt a sense of immediacy or urgency to the warning, which the progressive form, 

“is issuing” implies. Could that simple alteration entice people to take a more action-oriented 

approach to the warning and seek shelter?  

There is also an informal dimension to emergency public warnings. People who are the 

targets of formal warnings also participate in warning others. These informal warnings can serve a 

useful purpose. Some informal contacts spread warnings to persons not yet aware of the emergency. 

The result of informal warnings is that people in the public help to warn others (Mileti and Sorensen 

1990). Mileti and Sorensen (1990) also state that people who are members of well-established “social 

networks” and friend groups are more likely to receive an informal warning. Social media, 

particularly on smartphone applications, has provided an easier way to engage in informal warning 

because individuals spend more time on mobile-based social media platforms. Murphy (2012) states 

that, “smartphone owners spend nearly two-thirds of their daily smartphone app time socializing.” 

Carver and Turoff (2007) conclude that the human role in emergency response information systems 

should not be neglected. With social media, people become part of the warning system by sharing 
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information from agencies and friends by simply clicking the “share” button on Facebook or the 

“retweet” button on Twitter.  

 When people participating in informally warning their own social networks by posting 

weather related information on their personal pages, there is a wide range of information they can 

share. Individuals could choose to post information about the weather they are currently 

experiencing; everything from high winds to branches snapping to uprooted trees. In this study, we 

considered if there is a threshold of damage posted by the general public in which their social media 

networks are most likely to participate and respond to the post, similarly to the post from Weather 

Company X. These different threshold levels were created with the Enhanced Fujita scale in mind, 

which is the scale used to assess tornado damage.  

Social media is rapidly evolving and the National Weather Service has the opportunity to 

develop their social network presence into a warning dissemination tool. This project will study the 

perceptions and response of the general public to weather warnings and information shared on 

social media and seeks to determine if the language used in the warning makes a significant 

difference on user response. 

 Hampton et al. (2011) states that individuals who use Facebook are more likely to believe 

that ‘most people can be trusted’ indicating higher levels of trust among social media users. Based on 

this information, this study looked at how likely social media users would be to participate with and 

respond to posts that come directly from ‘their friend’ in their social network.  
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Chapter 3: Methodology  

This chapter begins with a discussion of methodology and reasoning behind the survey 

dissemination techniques used in this study. Next, survey construction is explained and elaborated 

upon. The specific research questions of the study are stated and discussed. Finally, the chapter 

reviews data analysis procedures including how each section and question was analyzed and the 

reasoning for using the Mann-Whitney U test for data analysis. 

 

3.1 Survey Dissemination 

The data for this study was collected via online survey. A known issue with online surveys is 

coverage bias caused by the sampled people not having or choosing not to access the Internet (Kaye 

and Johnson 1999; Crawford et al. 2001). However, Rainie and Cohn (2014) note that 73% of U.S. 

households have a computer with broadband internet connection. The 2013 census confirms that 

households with higher incomes and education levels are more likely to be internet users. 

Additionally, college-heavy metro areas are among the highest share of households that have 

broadband internet connections (Rainie and Cohn 2014). In an attempt to avoid online survey bias, 

colleges and universities that have an active geography or meteorology department within the 

Midwest region were emailed with a request that the survey be shared with students and faculty. 

According the US Census Bureau, the Midwest is the area comprised of twelve states: Illinois, 

Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South 

Dakota, and Wisconsin. Universities with active geography or meteorology departments were 

selected because according to Heberlein and Bumbgartner (1987), questionnaires on topics of 

importance to recipients are more likely to be answered. This turned out to be a fruitless effort. 

There was little to no response from the universities and colleges contacted. Additionally, I initially 

hoped the sample would have a good response rate from all the states in the Midwest region to 
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allow for geographic analysis. Due to the non-response from our email campaign, the geographic 

aspect of the study was largely lost.  

Since this method did not work, the survey was shared via social media sites such as 

Facebook, Twitter, and Reddit. Participants were encouraged to take the survey and share it with 

their “friends” and “followers.” Through these means of dissemination the study collected over 500 

responses, which made it possible to perform statistical analysis within the 95% confidence range. 

Facebook was a very good medium for sharing the survey with the majority of respondents taking 

the survey because they saw it on Facebook. Twitter was useful, but not remarkably so because 

others rarely shared (retweeted) the link, limiting Twitter’s reach to the authors followers. Reddit 

turned out to be an inferior method of survey dissemination with no responses resulting from 

sharing the survey on Reddit.  

 

3.2 Survey Construction 

 Respondents were asked to identify the state in which they currently reside (For the full 

survey, see appendix B.) This was thought to be a helpful measure when considering the broad 

scope of new social media technologies that were used in this study. As mentioned previously, this 

yielded little helpful data.  

Respondents were also asked to provide basic information such as their gender, age, and 

race. This data was used to gauge the sample population for potential bias as well as to compare 

responses with various demographic factors. It was understood that the survey would not reach all 

demographics due to the limited nature of surveys sent via email and Internet. A population bias 

towards younger, predominantly Caucasian demographics, specifically college-educated individuals, 

was anticipated due to the convenience sampling scheme of web-based surveys. 
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This study did not receive permission to use social media branding employed by the NWS. 

Therefore, for the posts that come from a weather entity, “Weather Company X” was used instead. 

The survey used in this study replicated Facebook and Twitter posts/tweets. Each screen of the 

survey displayed an image of a simulated Facebook or Twitter post followed by a series of questions 

about the post. The social media posts pertained to tornado warnings or information shared about a 

tornadic wind event. The author chose this scenario based on the considerable amount of research 

available pertaining to tornado warnings shared through older forms of media (Hammer and 

Schmidlin 2002; Schmidlin et al. 2009; Sherman-Morris 2010).  

The studies previously listed refer to post-incident studies that were conducted after a 

tornado warning was issued. While this study is based on fictional events, asking users what they 

think they would do, it is beneficial to know what people have chosen to do in past experiences as a 

comparative measure. Hammer and Schmidlin (2002) found that 89% of their survey respondents 

cited television as their primary source for the tornado warning for the May 3, 1999, Oklahoma City 

tornado. However, social media and smart phones were not available until 2007. Schmidlin (2009) 

interviewed mobile home residents that live in counties where tornado warnings had recently been 

issued and found that 85% of respondents received the tornado warning from television. Schmidlin 

(2009) mentions that younger people preferred the internet or cell phones as a means for receiving 

weather information. Sherman-Morris (2010) conducted a study of people on a college campus in 

Alabama after tornado warnings were issued January 10, 2008. This study found that 38.4% of 

students and 18.7% of faculty reported hearing about the tornado warning from television but, 

30.2% of students and 28.2% of faculty reported a weather text messaging service as their source. 

Additionally, 26.1% of students and 26.4% of faculty heard about the warning from the Internet. 

These previous tornado warning studies show the evolution of warning technology with the most 
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recent surveys showing the emergence of internet as a warning technology. These studies further 

emphasize the importance of studying weather warnings on social media.  

Section 1 of both surveys asked participants about their Facebook usage (See Figure 3.1). 

The full survey can be referenced in appendix B. Unless the participant indicated that they, “do not 

use Facebook,” they proceeded to the first Facebook portion (section 2) of the survey. The first 

Facebook portion consisted of two screens. Each screen displayed a mock Facebook post from Your 

Friend, who posted about damage they are experiencing as a result of high (tornadic) winds. Four 

posts were created for this section and each respondent was randomly assigned two of the posts.  

 

Figure 3.1.  Flow chart of survey 

The Enhanced Fujita (EF) Scale was established by a team of meteorologists and wind 

engineers and implemented in the United States since 2007, providing a more objective way to rate 

tornadoes than the previous Fujita Scale. The EF-rating system is based on 28 damage indicators. 

Each indicator is paired with multiple different ‘degree of damage’ (DOD) indicators. Each DOD in 
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each category is given an expected estimate of wind, a lower bound of wind speed and an upper 

bound. These indicators are then used to assess tornado damage and assign an EF rating. The EF 

scale and damage indicators were used to compose social media posts used for the section of the 

survey that tested how social media users respond to weather information from their own network.  

The author chose to model the posts off of two damage indicators that most respondents 

could likely identify with (indicator 2: one- and two-family residences and indicator 27: trees, 

hardwood). The damage indicated in the posts corresponds with the EF scale (0-3) 3-second gust 

criteria which can be found in appendix A. EF0 and EF1 posts use hardwood trees (damage 

indicator 27) because the damage caused by these weaker tornadoes correlates well with tree damage. 

EF2 and EF3 damage was represented with one- and two-family residences (damage indicator 2) 

because damage sustained by a house is visually more indicative of the stronger tornadoes.  The 

author chose not to include EF4 and EF5 in these posts in accordance with Hammer and Schmidlin 

(2002) which assumed that residents whose homes sustained F4 or F5 damage would be at greatest 

risk of injury or death. Additionally, at EF4 all the walls in a one- or two- family home would be 

leveled or destroyed and EF5 3-second gust wind speeds are indicative of complete destruction so it 

is unlikely that a social media user would be actively posting to their account.  

The second Facebook portion (section 3) of the survey consisted of two screens. One screen 

was a Facebook post sent directly from Weather Company X indicating a tornado in Your County and 

advising the user to seek shelter. The second Facebook post was a post shared by Your Friend that 

originally came from Weather Company X also indicating a tornado in Your County and 

recommending that the user seek shelter.  

The next section of both surveys (section 4) asked users about their Twitter usage. Unless a 

participant indicated that they do not use Twitter, they proceeded to sections 5 and 6 of the survey. 

The two Twitter parts (sections 5 and 6) of the survey were modeled similarly to the Facebook 
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portions except users were given Twitter posts from Your Friend, Weather Company X, and posts 

retweeted by Your Friend that were originally tweeted by Weather Company X.  

Respondents were asked four Likert scale questions with 1 (least) to 5 (most) options 

pertaining to their participation with and response to the weather warning presented to them. Cohen 

et al. (2005, p. 255) note that rating scales are particularly useful for gauging perceptions, attitudes, 

and opinions of respondents, which is precisely what this survey aimed to accomplish. The extreme 

categories (1 and 5) were labeled with either “not likely” or “not reliable” for ‘1’ and “very likely” or 

“completely reliable” for ‘5.’ The middle options (2-4) were not labeled because Dillman (2007) 

indicates that whether categories are labeled or not, respondents automatically conclude the 

midpoint (neutral category) simply by its placement between the two opposing categories. 

Additionally, people sometimes respond to the position of the category as well as the category labels 

(Dillman 2007) so, for this survey the author wanted to allow the respondent to infer their own 

meaning for options 2-4. This is especially important considering that Likert-scale data is assumed to 

be ordinal and the intervals between all categories cannot be presumed equal. Therefore, the survey 

omitted category labels to options 2-4 on the Likert scale.  

For the first Facebook part (section 2) and the first Twitter part (section 5) the questions 

were identical for each survey but each respondent only saw two of the four possible posts. The 

purpose of the first section was to determine if there is a threshold of damage shared on social 

media in which most respondents anticipate they will choose to participate or respond to the 

message. The threshold corresponded with one of the four EF ratings (EF0-EF3) used to create the 

mock Facebook and Twitter posts.  

The first part of both sections of both surveys (sections 2 and 5) considered how users 

respond to social media posts that originate from their friends and followers and was analyzed as a 
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whole. This section was created to determine if there is a threshold in which users anticipate they 

will choose to participate and respond and what EF rating, if any, corresponds to that threshold. 

The second sections of the survey (sections 3 and 6) differed slightly. One survey exclusively 

used the progressive (is issuing) form of weather warnings; the other used the present perfect (has 

issued) form. The second section was used to address the secondary research goal of determining if 

the grammar used in weather warnings could make a difference in how users respond. According to 

Fausey and Matlock (2011), the survey that uses the progressive form should create a more action-

oriented frame of reference causing more participants to indicate that they believe they would seek 

shelter, seek additional information, and/or share the message. 

Section two of both surveys (sections 3 and 6) was analyzed together to gain an 

understanding of user response to social media warnings that originate from a professional weather 

entity (Weather Company X). Then, section two of both surveys were compared side-by-side to 

determine if the grammar of the message from Weather Company X influenced the user’s 

anticipated response. The survey that users were assigned alternated every other day of the week. 

For instance, on Monday respondents got survey A, but on Tuesday respondents got survey B. 

Users were unaware that the research design includes two forms of the survey.  

 

3.3 Research Questions 

The research questions answered by this study are as follows: 

1. Is there a threshold of damage shared on social media which will provoke the user to 

seek shelter or share/retweet the message? 

2. Does the language used in the warning influence the anticipated response of the 

persons receiving the message? 
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3. Do respondents believe they will participate with and respond to warnings 

disseminated through social media by sharing/retweeting the message or seeking 

shelter? 

Participation is defined as the action or fact of having or forming part of something; the 

sharing of something. For the purposes of this project, participation referred to the set of behaviors 

or activities performed by the user. For example, sharing/retweeting messages was considered 

participation and was analyzed using survey question 4 on each screen. Response is defined as an 

action or feeling caused by a stimulus (Oxford English Dictionary 2005) and therefore, for the 

purposes of this study referred to the feelings (trust, reliability) and subsequent actions taken upon 

viewing the warning or message. Respondent perceptions regarding the reliability of the weather 

warning was analyzed using survey question 1 on each screen. The actions taken by the respondent 

(choosing whether or not to seek shelter, choosing whether or not to seek additional information) 

were analyzed together for section one of both surveys and separately for section two of both 

surveys using survey questions 2 and 3.  

 

3.4 Data Analysis 

According to Jamieson (2004) the response categories in Likert scales have rank order and 

the interval between values cannot be presumed equal. Results for Likert-type surveys should 

therefore be analyzed using non-parametric analyses. There is, however, occasional disagreement 

between scientists about how Likert-data should be analyzed. While most maintain that 

nonparametric statistics should be employed for Likert analysis (Vigderhous 1977; Clason and 

Dormody 1994; Jakobsson 2004; Jamieson 2004; Allen and Seaman 2007) some argue that 

parametric tests can be used and provide more ‘statistical power’ than their nonparametric 

counterparts (Glass et al 1972; Rasmussen 1989; Carifio and Perla 2007; Carifio and Perla 2008). 
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However, deWinter and Dodou (2012) studied 5-point Likert scales, similar to that used in this 

study, and analyzed whether the parametric t-test was more or less powerful than the nonparametric 

Mann Whitney U test. Their study found no significant difference between the two analyses when 

the sample size is large (such as with this study). Therefore, given the overwhelming body of 

research to support the use of nonparametric tests for ordinal Likert data, the author chose the 

Mann Whitney U test over the parametric t-test.  

Participant responses were analyzed to determine central tendencies (median and mode) for 

each question. The Cronbach Alpha test of internal consistency for the data set was 91%.  Measures 

of central tendency and dispersion were the primary form of data analysis for the responses (from 

survey A and survey B) that are analyzed as a whole. In the section regarding an EF threshold of 

damage, answers were quantified in terms of number of respondents who responded a certain way 

because each EF damage level had a relatively equal number of responses (differing by less than 5 

respondents for each question). The number of respondents for each category was not equal due to 

survey design. As mentioned above, there were 4 social media posts in this section, however, 

respondents were randomly assigned only 2 of the 4 posts in order to keep the survey length to a 

minimum. The survey was designed so that the number of respondents for each of the four posts 

would be equally distributed. Because the sample size is not divisible by four, the number of 

responses in each category varies.  

For the questions that were compared from survey A and survey B, a Mann Whitney U 

analysis was performed to determine which, if any, survey was preferred by respondents. Each of the 

four survey questions regarding Weather Company X was analyzed separately (reliability, seeking 

additional information, seeking shelter, sharing/retweeting the message) so that they could be 

compared for each scenario. The four scenarios were: a Facebook post from Weather Company X, a 

Facebook post from Weather Company X that has been shared by your friend, a Twitter post from 
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Weather Company X and a Twitter post from Weather Company X that has been shared by your 

friend. 

Likert responses were coded so that there was an affirmative, neutral, and negative category. 

Answers ‘4’ and ‘5’ were coded as ‘3’ or affirmative, ‘3’ was coded as ‘2’ or neutral, and ‘2’ and ‘1’ 

were coded as ‘1’ or negative. The responses were coded to minimize the values of the sum of ranks. 

For the Mann-Whitney U test, responses are ranked; tied responses are given equal rank. This test 

compares the median of two samples and is the nonparametric alternative to the independent-

sample Student t-test which compares mean. The Mann-Whitney U test statistic (U) is calculated 

using the following formula: 

 

where N1 and N2 are the number of cases in samples 1 and 2, respectively, and R1 is the sum of the 

ranks for the first sample. When the sum of ranks is calculated, tied responses are determined by 

multiplying the value of the response by the number of those responses. For instance, if 6 people 

responded affirmatively the contribution to the total sum of ranks would be 18 (6 responses x 3, the 

coded value of an affirmative response). Therefore, a higher sum of ranks can be interpreted as a 

greater number of respondents who responded affirmatively. All Mann Whitney U tests were 

compared against a 95% or a 99% confidence level. 

Chapter 4 will go into greater detail about the results of the survey and hypothesize about 

possible explanations.  
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Chapter 4: Data 
 

As mentioned in the methods section, the data for this study was collected via online survey. 

Participants were shown a series of mock Facebook and Twitter posts from ‘their friend,’ Weather 

Company X (WCX), or from Weather Company X shared by a friend. Questions asked participants 

on a Likert-scale from 1 (not reliable) to 5 (completely reliable) how reliable they believed this 

weather information was. Additionally, respondents were asked on a scale of 1 (not likely) to 5 (very 

likely) how likely they would be to seek additional information, seek shelter, and share (retweet) the 

information.  

The first section of this chapter will present the demographic information about the study 

population. The remainder of the chapter is partitioned similarly to how the survey was designed 

(EF Thresholds and Present Perfect vs Progressive). The results are summarized based on each of 

the four questions asked in the survey (reliability, seek additional information, seek shelter, share the 

message). Subsections are broken down to reflect the research questions.  

 

4.1 Demographic Data and Use of Social Media 
 

Initially, the author believed there would be a strong population bias towards younger age 

groups (18-22, 23-30). Surprisingly, though, each age category had relatively even representation, as 

seen in Table 4.1. The 60+ age category had fewer respondents, but the difference was not a far 

departure from the next least-represented age category (18-22). The lack of bias here may also be a 

result of the survey primarily being shared through the author’s social media sites. The majority of 

respondents were Caucasian (over 90%). This bias was expected due to the nature of online survey. 

Other races were represented in the sample in small, almost negligible quantities. As a result, race 
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was not examined as an influence on the participation to and response to social media weather 

information.  

Table 4.1. Demographics: Age, Gender, and Race breakdown 

 
Survey A Survey B Combined 

Age N=219 N=279 N=498 

18-22 28 (12.9%) 40 (14.3%) 68 (13.7%) 

22-30 58 (26.5%) 85 (30.5%) 143 (28.7%) 

31-40 28 (17.4%) 46 (16.5%) 84 (16.9%) 

41-50 34 (15.5%) 43 (15.4%) 77 (15.5%) 

51-60 55 (25.1%) 45 (16.1%) 100 (20.1%) 

60+ 6 (2.7%) 20 (7.2%) 26 (5.2%) 

Gender N=219 N=279 N=498 

Male 78 (35.6%) 80 (28.7%) 158 (31.7%) 

Female 114 (64.4%) 196 (70.3%) 337 (67.7%) 

Did not wish to identify - 3 (1.1%) 3 (0.6%) 

Race/Ethnicity N=219 N=279 N=497 

African American/Black - 1 (0.4%) 1 (0.2%) 

American Indian/Native American 1 (0.5%) 3 (1.1%) 4 (0.8%) 

Arab American/Indian - 1 (0.4%) 1 (0.2%) 

Asian 1 (0.5%) 3 (1.1%) 4 (0.8%) 

Caucasian/White 206 (94.5%) 260 (93.2%) 466 (93.8%) 

Hispanic/Latino 3 (1.4%) 3 (1.1%) 6 (1.2%) 

Mixed Race 2 (0.9%) 2 (0.7%) 4 (0.8%) 

Did not wish to identify 5 (2.3%) 6 (2.2%) 11 (2.2%) 

 

As expected based on the literature, about two-thirds of respondents were female. Women 

are more likely to respond to and participate with social media posts than their male counterparts 

regardless of the language used in the survey. Women use Facebook and Twitter more than men and 

brands are more likely to get a response on social media from females (Duggan 2013; Patel 2014; 

Clifford 2014; Young 2014; Vermeren 2015). According to Vermeren (2013) women are more 

interested in using social networking sites to make connections and stay in touch with family or 

friends, whereas men use social media to gather information they need to build influence. These 

findings go back to long-established stereotypes of gender identities in which women are expected 

to be “more communal (selfless and concerned with others)” than men (Eagly and Steffen 1984).  
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According to a study conducted by de Winter and Dodou (2012) the Mann-Whitney U test is 

appropriate for comparing two independent samples despite the difference in sample sizes 

(NM=158, NF=337). Therefore, to compare differences between the two samples (Men, Women) a 

Mann-Whitney U test was performed for each of the four questions asked in the survey and 

comparted against a significance level of p<0.05 or p<0.01. The Mann-Whitney U test was 

conducted to determine if gender actually made a difference in responses. As summarized in Table 

4.2, on Facebook women consistently were more likely to respond to and participate with every 

question asked in the survey. In general, women were more responsive/active on Twitter than men, 

but that result was not consistent over all questions. In terms of reliability, likelihood of sharing the 

message, and likelihood to seek additional information women had a higher sum of ranks than men 

with a significance level of p<0.01. For seeking shelter there was a significant difference between the 

responses of men and women at the p<0.05 significance level. The differences between results for 

Facebook and Twitter will be elaborated upon in sections 4.3.1 and 4.3.2.  
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Table 4.2. Summary of Mann-Whitney U test results for men and women on Facebook  

 
where U is the Mann-Whitney test statistic, Z is the corresponding Z-score and p is 
the probability value. *95% confidence level **99% confidence level 

    Mean Rank 
Sum of 
Ranks U Z p 

Reliability             

Facebook from 
WCX 

   
20619.50 -2.903 0.004** 

Men N=147 214.27 31497.50 
   Women N=333 252.08 83942.50 
   Facebook Shared 

   
19927.00 -3.367 0.001** 

Men N=146 209.99 30658.00 
   Women N=334 253.84 84782.00 
   Seek Additional 

Info   
     Facebook from 

WCX 
   

20506.50 -3.296 0.001** 

Men N=147 213.50 31384.50 
   Women N=333 252.42 84055.50 
   Facebook Shared 

   
19022.00 -4.331 0.000** 

Men N=147 203.40 29900.00 
   Women N=334 257.55 86021.00 
   Seek Shelter   

     Facebook from 
WCX 

   
21824.00 -2.086 0.037* 

Men N=147 222.46 32702.00 
   Women N=333 248.46 82738.00 
   Facebook Shared 

   
21656.00 -2.184 0.029* 

Men N=147 221.32 32534.00 
   Women N=334 249.66 83387.00 
   Share   

     Facebook from 
WCX 

   
17814.50 -4.966 0.000** 

Men N=147 195.21 28695.50 
   Women N=332 259.83 86264.50 
   Facebook Shared 

   
18313.50 -4.525 0.000** 

Men N=147 198.58 30658.00 
   Women N=333 259.00 84782.00 
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4.1.1. Social Media Usage 

 As depicted in Figure 4.1, about 81% of respondents indicated that they use Facebook 

‘multiple times a day.’ Fewer than 5% of respondents indicated that they use Facebook ‘once a week 

or ‘rarely’ and fewer than 3% of respondents indicated that they never use Facebook. It would 

appear, then, that Facebook is a widely accepted form of social media with almost all of the 

respondents indicating that they use Facebook in some capacity.  

 
Figure 4.1. Facebook usage of sample population (Surveys A and B combined) 

 
 
 Twitter was used less than Facebook and as seen in Figure 4.2, half of the survey 

respondents indicated that they never use Twitter. This result cut the sample size in half for 

questions regarding Twitter. Only 20% of respondents indicated they use Twitter ‘multiple times a 

day’ or ‘once a day.’ This result was surprising because the author believed Twitter usage would be 

more ubiquitous among respondents. After seeing this result, the author explored age distribution of 

the survey population as a factor of this result (over 30 versus 30 and under). A Mann-Whitney U 



28 
 

test revealed that the 30 and under group did use Twitter more than the over 30 group, which was 

consistent with the demographic information that indicated approximately 60% of all respondents 

were over 30 years old.  

 
Figure 4.2. Twitter usage breakdown for sample population (Surveys A and B combined) 

 
 
 
4.2 Analysis of EF Thresholds 
 

All of the messages for the EF threshold section are about posts shared directly from ‘your 

friend.’ This data was qualitatively analyzed in an attempt to determine if there is a threshold of 

damage shared on social media in which respondents believe they would be most likely to respond 

to and participate with the message. Survey A and B were identical for this first portion of the survey 

regarding posts that come directly from the respondents ‘friends.’ The responses were then 

combined for survey A and B and analyzed together.  
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User response to social media posts was considered based on how reliable they believed the 

information was when posted directly from a friend. Respondents were shown an image of a mock 

Facebook post made by ‘their friend’ and asked on a scale of 1 (not reliable, not likely) to 5 

(completely reliable, very likely) how they would participate with (share the information, seek 

additional information, seek shelter) and respond to (perceived reliability) each post (Figure 4.3).  

Each post from a friend corresponded to an EF rating and each respondent was given 2 of the 4 

EF-related posts. To see all examples of posts and their corresponding EF rating, refer to appendix 

B and A, respectively. 

 
Figure 4.3. Example of mock Facebook post used in survey. This example corresponds to the EF1 
level of damage 
 
 
 
4.2.1. Reliability  

The results for the reliability of Facebook posts for each EF level can be seen in Figure 4.4. 

The majority of respondents chose ‘3’ or ‘4’ for each EF category meaning that they found this 

information to be somewhat reliable. On a 5-point Likert scale, 3 is generally considered a neutral or 

indifferent category. To account for this, in Figure 4.5 the number of respondents for options ‘1’ 

and ‘2’ have been combined and options ‘4’ and ‘5’ have been combined to create values for those 

who chose reliable or unreliable. Figure 4.5 shows the plots of respondents answers regarding 

reliability. As seen in the figure, the biggest difference between finding the information either 
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reliable or not is at the EF1 level. The values for reliable and not reliable converge at the EF2 level, 

but still show that more respondents found the information reliable than not. Respondents were 

most likely to find the information reliable at the EF1 level (although this is only a slight plurality). 

 
Figure 4.4. Number of respondents for each Likert category separated by the EF rating of the post 
 

 
Figure 4.5. Number of responses for each EF category. Options 1 (not reliable, not likely) and 2 

were combined and 4 and 5 (completely reliable, very likely) were combined to eliminate the 
neutral middle response.  
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 Figure 4.6 summarizes the number of respondents in each Likert category for all the EF 

levels with respect to how reliable they found the weather information from Twitter. The majority of 

respondents chose ‘3’ or ‘4’ meaning they found the information to be somewhat reliable. There is a 

peak in the number of respondents who chose ‘5’ or ‘completely reliable’ at the EF1 level. The 

number of respondents who chose ‘1’ and ‘2’ were again combined to create an ‘unreliable’ category. 

Similarly, the number of respondents who chose ‘4’ and ‘5’ were combined to create a ‘reliable’ 

category. Figure 4.7 shows the plot of those values for reliability on Twitter. Again, this graph shows 

that there is the largest difference in those who found the information reliable and those who found 

it to be unreliable at the EF1 level. The majority of respondents found the EF1 post to be the most 

reliable, parallel to the result for Facebook.  

 
Figure 4.6. Number of respondents for each Likert category separated by the EF rating of the post 
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Figure 4.7. Number of responses for each EF category.  Options 1 (not reliable) and 2 were 

combined and 4 and 5 (completely reliable) were combined to eliminate the neutral middle 
response. 

 
 In terms of reliability, it appears as though the EF1 level was considered the most reliable 

for Facebook and Twitter (Figures 4.5 and 4.7). Reliability was the variable used to gauge 

respondent’s likeliness to respond to the data as defined in Chapter 3. This result may have 

something to do with the content of the posts used in this survey (detailed in appendix A). The EF1 

posts were about something the person posting the message is experiencing for themselves at that 

moment. Respondents may perceive the tree toppling over in someone’s yard to be the most 

credible or realistic of the posts used for this survey.  

 

4.2.2. Seek Additional Information  

User response was partially gauged by how likely respondents believed they would be to seek 

additional information after reading the Facebook post. The number of respondents who responded 

to each Likert-category is separated by EF level and summarized in Figure 4.8. The majority of 

respondents indicated they would be ‘very likely’ to seek shelter for the EF1-EF3 levels. Figure 4.9 
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shows the greatest divergence between those would be likely to seek additional information and 

those who would not at the EF2 level.  

 

 
Figure 4.8. Number of respondents for each Likert category separated by the EF rating of the post 
 

 
Figure 4.9. Number of responses for each EF category. Options 1 (not likely) and 2 were combined 

and 4 and 5 (very likely) were combined to eliminate the neutral middle response. 
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 Figure 4.10 summarizes the number of respondents for each Likert-category by EF damage 

level on Twitter. As the damage level increases, the number of respondents who would be ‘very 

likely’ to seek additional information also increases. Additionally, the number of respondents who 

would be ‘not likely’ to seek additional information decreases as the damage level increases. Figure 

4.11 shows the differences in those who would and would not seek additional information. As the 

EF level increases more respondents are likely to seek additional information.  

 
Figure 4.10. Number of respondents for each Likert category separated by the EF rating of the post 
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Figure 4.11. Number of responses for each EF category. Options 1 (not likely) and 2 were 

combined and 4 and 5 (very likely) were combined to eliminate the neutral middle response. 
  

When it comes to seeking additional information there does not appear to be any threshold, 

necessarily. Across the board, respondents were generally likely to seek additional information 

regardless of the medium used to share the message and regardless of the damage level. While there 

were fewer respondents who would be likely to seek additional information for the EF0 level, for 

Facebook the majority still indicated they would seek additional information at the EF0 level. On 

Twitter, about half of the respondents indicated they would be likely and half indicated they would 

not be likely to seek additional information at the EF0 level.  

This result may be due to the way users interact with Facebook and Twitter. On Facebook, 

relationships are often founded offline. As a result, Facebook users might have stronger opinions 

about what they respond to and what they don’t. As seen in Figure 4.9, for Facebook there is a large 

gap (approximately 100 responses) in the number of people who believe they would seek additional 

information and those who would not. On Twitter, however, because relationships are often 

founded and maintained strictly online users might be more wary of the information shared and thus 



36 
 

we see a nearly equal number of responses for both those who believe they would seek additional 

information and those who believe they would not at the EF0 level. 

 

4.2.3. Seek Shelter  

 User response was also gauged by how likely respondents believed they would be to seek 

shelter immediately after reading the post. The responses are depicted in Figure 4.12 and show that 

at the EF0 level and the EF3 level the majority of respondents would be unlikely to seek shelter 

immediately. The most respondents who indicated they would be ‘very likely’ to seek shelter 

immediately was at the EF2 level, although that was not the majority response. Figure 4.13 shows 

that at the EF1 and EF2 level more respondents are likely to seek shelter than those who are not, 

but only by a very slight margin. The spike of respondents who indicated they would be ‘not likely’ 

to seek shelter at EF3 could have something to do with the dissociative nature of the posts. The 

EF3 post is about something ‘Your Friend’ saw on TV and may not be perceived as immediately 

threatening to the person reading the social media post. 

 
Figure 4.12. Number of responses for each Likert category separated by EF damage level 
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Figure 4.13. Number of responses for each EF category. 1 (not likely) and 2 were combined and 4 

and 5 (very likely) were combined to eliminate the neutral middle response. 
 

 For Twitter, the results were similar to that of Facebook. Figure 4.14 depicts the number of 

respondents for each EF category and shows that at the EF0 a strong majority of respondents 

believed they would be unlikely to seek shelter immediately, which was expected due to the banal 

nature of the EF0 tweet (i.e. branches snapping). Figure 4.15 shows that only at the EF2 level were 

more respondents likely to seek shelter immediately than not.  
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Figure 4.14. Number of responses for each Likert category separated by EF damage level 

 
Figure 4.15. Number of responses for each EF category. Options 1 (not likely) and 2 were 

combined and 4 and 5 (very likely) were combined to eliminate the neutral middle response. 

 
 

In terms of shelter-seeking, the EF0, EF1 and EF3 level all had more respondents who 

indicated they would not seek shelter. The EF2 level seems to be some sort of marginal tipping 

point for this question. This is possibly caused by the nature of the social media messages shared. As 

mentioned earlier, the EF1 post was about something the person was experiencing right at that 
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moment. Similarly, the EF2 post talked about roofing coming off of a neighbor’s house; relatively 

close in proximity to the person posting the message. The EF3 post, however, talked about 

something happening at a location not immediately near the person posting the message. In the EF3 

post, the person posting the message is talking about something he/she has seen on TV regarding 

seemingly tornadic wind damage. The dissociative nature of this post may have caused the EF3 post 

to have differing results, which would make the EF2 level look like a threshold when it is not. In the 

future, using all of the EF-levels and choosing different DOD indicators for each level could help 

alleviate this potential issue. 

 

4.2.4. Share/Retweet the message 

 The number of respondents who chose each Likert-category by EF level is displayed in 

Figure 4.16. The majority of respondents were unlikely to share this information on their own 

personal Facebook pages. The EF2 level appears to have the least number of unlikely respondents, 

but still a strong majority. Additionally, the EF2 level had the most respondents indicate that they 

would be likely to share. Figure 4.17 shows that EF2 did have the smallest difference, although 

slight, between those who would be likely to share and those who would not.  



40 
 

 
Figure 4.16. Number of responses for each Likert category separated by EF damage level 

 
Figure 4.17. Number of responses for each EF category. Options 1 (not likely) and 2 were 

combined and 4 and 5 (very likely) were combined to eliminate the neutral middle response. 
 
 Twitter tells a similar tale when it comes to retweeting this weather message. Figure 4.18 

shows the number of respondents for each Likert-category by EF level for Twitter and indicates that 

the majority of respondents would be unlikely to retweet this message. Again, there is a minimum in 

the number of respondents who would be unlikely to share and a corresponding maximum in 
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respondents who would be likely to share at the EF2 level. Figure 4.19 also shows this convergence 

at the EF2 level between those who would and would not be likely to retweet this message.  

 
Figure 4.18. Number of responses for each Likert category separated by EF damage level 

 

Figure 4.19. Number of responses for each EF category. Options 1 (not likely) and 2 were 
combined and 4 and 5 (very likely) were combined to eliminate the neutral middle response. 
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The likelihood of respondents to post this weather information to their own personal  

Facebook and Twitter pages is likely related to theories of impression management, which will be 

revisited in section 4.3.1. For Facebook, it appears that EF2 is the most likely threshold for user 

participation. On Twitter, the EF2 threshold is only seen in relation to shelter seeking behavior and 

likeliness to retweet the message. EF1 is the apparent threshold for user response (reliability) on 

Facebook and Twitter. As mentioned earlier, some of these thresholds could be explained by the 

nature of the content of the social media posts chosen for this study (detailed in appendix A). 

Further research on the topic of an EF threshold for participation and response should include 

multiple different posts for each EF level. Additionally, all six EF categories should be included to 

have a better understanding of whether EF2 is in fact the “tipping point” for user participation.  

 

4.3 Present Perfect vs Progressive 

 As stated in the literature review, previous research (Matlock et al. 2005; Fausey and Matlock 

2011; Matlock 2012; Matlock et al. 2012) has indicated that the grammar used in a message can alter 

the perception and subsequent actions of the person receiving the message. The NWS has used the 

phrase, “The NWS has issued…” since the 1950s and little to no research has been done to examine 

its efficacy. Considering the research that suggests grammar makes a difference, we created two 

forms of the survey. One survey used the present perfect form (which is what the NWS currently 

uses) and the other survey altered the language to the progressive form (The NWS is issuing…). The 

progressive form is expected to prompt a more action-oriented response from the reader. These two 

surveys were then analyzed side-by-side to determine if, in fact, the language did alter the anticipated 

response of the reader.   

Similarly to when the differences between men and women were compared, de Winter and 

Dodou (2012) was used to determine the method for analysis between the Present Perfect (survey 
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A) and the Progressive (survey B) forms. The Mann-Whitney U test is appropriate for comparing 

two independent samples of five-point Likert data, as used in this study, despite the differences in 

sample sizes (NA=214, NB=290). Therefore, to compare the differences between the two samples 

(Present Perfect, Progressive) Mann-Whitney U was performed for each of the four questions asked 

in the survey. Responses were coded to create an affirmative, neutral, and negative category for each 

question (3=Affirmative, 2=Neutral, 1=Negative). As expected, the majority of questions (3 out of 

4) had higher sum of ranks for the progressive survey than the present perfect survey indicating that 

more respondents chose ‘4’ or ‘5’ (coded as 3) with the progressive form. The question regarding 

whether or not a respondent believes they would seek additional information from other resources 

did not show any significant difference between the two surveys.  

 

4.3.1. Facebook 

Initially, language was not hypothesized to make a significant difference in the response 

(reliability) to social media weather posts because the author believed the source would have a more 

significant impact than the content of the post. But, when asked how reliable they found the weather 

information from Facebook there was a significant difference in respondents answers between the 

present perfect and the progressive form. Using the Mann Whitney U test, the progressive form was 

found to be more reliable for posts on Facebook (higher sum of ranks) as seen in Table 4.3 with a 

significance level of p< 0.01 or p<0.05. 
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Table 4.3. Summary of Mann-Whitney results for Facebook, present perfect vs progressive  
where U is the Mann-Whitney test statistic, Z is the corresponding Z-score and p is 
the probability value. *95% confidence interval **99% confidence interval 

 

    
Mean 
Rank 

Sum of 
Ranks U Z p  

Reliability             

Facebook from WCX 
   

17396.00 -10.47 0.000** 

Present Perfect  N=214 188.79 40401.00 
   Progressive N=290 299.51 86859.00 
   Facebook Shared 

   

24271.00 -5.503 0.000** 

Present Perfect  N=218 220.83 48142.00 
   Progressive N=286 276.64 79118.00 
   Seek Additional 

Info             

Facebook from WCX 
   

30601.00 -1.182 0.237 

Present Perfect  N=219 260.27 56999.00 
   Progressive N=290 251.02 72796.00 
   Facebook Shared 

   

29703.00 -0.912 0.362 

Present Perfect  N=214 246.30 52708.00 
   Progressive N=286 253.64 72542.00 
   Seek Shelter             

Facebook from WCX 
   

27766.00 -3.394 0.001** 

Present Perfect  N=219 273.21 59834.00 
   Progressive N=290 241.24 69961.00 
   Facebook Shared 

   

24557.00 -4.726 0.000** 

Present Perfect  N=214 277.75 59438.00 
   Progressive N=285 229.16 65312.00 
   Share             

Facebook from WCX 
   

27170.00 -3.344 0.001** 

Present Perfect  N=218 274.87 59921.00 
   Progressive N=290 239.19 69365.00 
   Facebook Shared 

   

24085.50 -4.444 0.000** 

Present Perfect  N=213 279.92 59623.50 
   Progressive N=286 227.72 65126.50       

 
 

According to the results of the Mann-Whitney U test, the language appeared to make a 

difference when it came to how reliable respondents found the information. As seen in Figure 4.20 
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the majority of respondents indicated they find the weather information from Weather Company X 

(WCX) to be reliable, whether it had been shared by ‘your friend’ or not. However, Table 4.4 shows 

that regardless of the language more respondents (55%) chose ‘5’ or ‘completely reliable’ when the 

weather information came directly from WCX. Once the message had been shared by ‘your friend’ 

the majority of respondents (42.4%) chose ‘4’ instead (Table 4.4).  

In general, respondents found weather information from WCX to be ‘highly reliable’ 

consistent with Silver (2014) which found that 65% of respondents (N=170) reported ‘high levels of 

trust’ for Environment Canada as a source of weather information. 

 
Figure 4.20. Present perfect (yellow) vs progressive (blue) percent of responses by Likert category 

for Facebook posts directly from Weather Company X (denoted by shading) or shared by a 
friend (solid colors). 
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Table 4.4. Number of responses (count and percent) for each Likert category related to  
           the reliability of a Facebook post  

Likert Response Survey A: Present Perfect Survey B: Progressive Combined 

From Weather Company X   

1: not reliable 6 (2.7%) 4 (1.4%) 10 (2%) 
2 6 (2.7%) 6 (2.1%) 12 (2.4%) 
3 13 (5.9%) 26 (9%) 39 (7.7%) 
4 71 (32.4%) 97 (33.4%) 168 (33%) 
5: completely reliable 123 (56.2%) 157 (54.1%) 280 (55%) 

Shared by Your 
Friend 

   

1: not reliable 7 (3.3%) 3 (1%) 10 (2%) 
2 9 (4.2%) 10 (3.5%) 19 (3.8%) 
3 19 (8.9%) 39 (13.6%) 58 (11.6%) 
4 92 (43%) 120 (42%) 212 (42.4%) 
5: completely reliable 87 (40.7%) 114 (39.9%) 201 (40.2%) 

 

 The language used in the social media posts should impact how users participate with the 

message in terms of likelihood to seek additional information. After conducting the Mann-Whitney 

U test it appears as though there was no significant difference between responses to survey A and 

survey B for this question (Table 4.3). While this result is surprising, it is a rather promising finding 

because it would suggest that despite how the message is phrased or worded, when there is a severe 

weather threat respondents are likely to at least seek out additional information after reading the 

message. Again, as seen in Figure 4.21 when the weather information came directly from Weather 

Company X the majority of respondents (67.8%) believed they would be ‘very likely’ to seek 

additional information (Table 4.5). For this scenario, even though the message was shared by your 

friend, the majority of respondents (58.4%) were still likely to seek additional information (Table 

4.5). Although the percentage of respondents who chose ‘4’ increased when the message was shared 

by your friend (26.6%) as opposed to the percent who chose ‘4’ when the message came directly 

from Weather Company X (17.7%) (Table 4.5). 
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Figure 4.21. Present Perfect vs Progressive percent of responses separated by Likert category. Color 

denotes present perfect or progressive. Shading denotes which entity shared the message. 
 
 
Table 4.5. Number of responses (count and percent) for each Likert category related to seeking   
             additional information based on a Facebook post 

Likert Response Survey A: Present Perfect Survey B: Progressive Combined 

From Weather Company X    

1: not likely 9 (4.1%) 11 (3.8%) 20 (3.9%) 
2 8 (3.6%) 7 (2.4%) 15 (2.9%) 
3 13 (5.9%) 26 (9%) 39 (7.7%) 
4 35 (16%) 55 (19%) 90 (17.7%) 
5: very likely 154 (70.3%) 191 (65.9%) 345 (67.8%) 

Shared by Your Friend    

1: not likely 9 (4.2%) 5 (1.7%) 14 (2.8%) 
2 6 (2.8%) 9 (3.1%) 15 (3%) 
3 21 (9.8%) 25 (8.7%) 46 (9.2%) 
4 53 (24.8%) 80 (28%) 133 (26.6%) 
5: very likely 125 (58.4%) 167 (58.4%) 292 (58.4%) 

 

 Initially, it was hypothesized that the progressive form of the survey would prompt a more 

action-oriented response and users would be more likely to participate with the weather warnings by 

seeking shelter upon reading the message. Similar to with the reliability of the message, it appears 

that the language did have an impact on user participation with regards to shelter seeking behavior. 
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As seen in Table 4.3 the progressive form of the survey had a higher sum of ranks indicating that 

more respondents chose higher Likert values (3, 4, 5) for that survey than with the present perfect 

form of the survey. Figure 4.22 shows that when the message came directly from WCX more people 

indicated they would be ‘very likely’ to seek shelter immediately (41.9%). Again, when the message 

from WCX was shared by ‘your friend’ the majority of respondents (32.7%) chose ‘4’ instead of ‘5’ 

(Table 4.6). This difference may be a result of the respondents perception of time. The original 

message from WCX was posted within a minute of when the respondent read the message. 

However, for the message to be shared by your friend, the message would have to have first been 

posted by WCX, read by ‘your friend’ and then shared. Considering the immediacy of tornado 

warnings that could be a relatively long amount time between when the original message was posted 

and when the respondent finally saw the message. This ultimately could make the respondent believe 

they would be less likely to participate with this message by seeking-shelter because the information 

is ‘old news.’  

 
Figure 4.22. Percent of respondents separated by Likert category. Color denotes present perfect or 

progressive form. Shading denotes whether post was directly from Weather Company X or 
shared by your friend. 
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Table 4.6. Count and percent of respondents for each Likert category separated between survey  
             A and B with regards to seeking shelter 

Likert Response Survey A: Present Perfect Survey B: Progressive Combined 

From Weather Company X    

1: not likely 11 (5%) 10 (3.4%) 21 (4.1%) 
2 11 (5%) 14 (4.8%) 25 (4.9%) 
3 28 (12.8%) 55 (19%) 83 (16.3%) 
4 73 (33.5%) 93 (32.1%) 166 (32.7%) 
5: very likely 95 (43.6%) 118 (40.7%) 213 (41.9%) 

Shared by Your Friend    

1: not likely 17 (8%) 14 (4.9%) 31 (6.2%) 
2 17 (8%) 26 (9.1%) 43 (8.6%) 
3 40 (18.8%) 64 (22.5%) 104 (20.9%) 
4 70 (32.9%) 93 (32.6%) 163 (32.7%) 
5: very likely 69 (32.4%) 88 (30.9%) 157 (31.5%) 

 

 When respondents were asked how likely they would be to share this weather warning on 

their own personal Facebook page it was initially hypothesized that the progressive form would have 

more respondents who chose ‘4’ and ‘5.’ After conducting the Mann-Whitney U test it was 

determined again that the progressive form of the survey did have more respondents who chose ‘4’ 

and ‘5,’ as expected. As seen in Table 4.3, the present perfect form and the progressive form differed 

significantly at the p<0.01 significance level, in the extent of how likely respondents believed they 

would be to share this information with their followers. As seen in Figure 4.23, the majority of 

respondents believe they would share this information with their followers when it came directly 

from Weather Company X. The message shared by ‘Your Friend’ had a normal distribution in terms 

of the percentage of respondents who chose each Likert-category (approximately 20% for each 

category).  
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Figure 4.23. Percent of respondents for each Likert category for Facebook. Color denotes present 

perfect or progressive form. Shading denotes whether the post was directly from Weather 
Company X or shared by your friend. 

 
Table 4.7. Likert category responses (count and percent) for Survey A and B with regards to sharing  
 the message    

Likert Response Survey A: Present Perfect Survey B: Progressive Combined 

From Weather Company X    

1: not likely 36 (16.5%) 41 (14.1%) 77 (15.2%) 
2 17 (7.8%) 15 (5.2%) 32 (6.3%) 
3 29 (13.3%) 49 (16.9%) 78 (15.4%) 
4 54 (24.8%) 74 (25.5%) 128 (25.2%) 
5: very likely 82 (37.6%) 111 (38.3%) 193 (38%) 

Shared by Your Friend    

1: not likely 47 (22%) 53 (18.5%) 100 (20%) 
2 30 (14%) 40 (14%) 70 (14%) 
3 38 (17.8%) 58 (20.3%) 96 (19.2%) 
4 42 (19.6%) 59 (20.6%) 101 (20.2%) 
5: very likely 57 (26.6%) 76 (26.6%) 133 (26.6%) 

 

When the message came directly from Weather Company X most respondents (38%) 

indicated they would be ‘very likely’ to share this information (Table 4.7). However, when the 

message was shared by ‘your friend’ only 26.6% of respondents believed they would be ‘very likely’ 
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to share the information. This finding is consistent with the finding that respondents found the 

weather warning to be less reliable after it had been shared by ‘your friend.’  

Although Weather Company X still had the most respondents who chose ‘5’ (38%), this 

percentage is fewer than the observed majority regarding reliability (55%) and seeking shelter 

(49.1%). This decline is likely due to self-preservation and impression management behaviors 

typically observed on social media sites. According to Leary and Kowalski (1990) self-preservation 

and impression management theories revolve around how people control the impressions others 

form of them, which is directly applicable to the personal profiles people maintain on social media. 

Facebook profiles, in fact, are dedicated specifically to forming and managing impressions 

(Rosenberg and Egbert 2011). Additionally, Zhao et al. (2008) found that one’s Facebook identity 

tends to be highly socially desirable and difficult to maintain offline. Social media users maintain an 

altered sense of self on their personal sites often only displaying information that aligns with their 

desired presentation of self. Therefore, if the social media user is not typically a weather enthusiast 

or is not usually one to share pertinent community-related information, they would be less likely to 

share this information on their own page.  

 

4.3.2. Twitter 

 As seen in Table 4.8, after conducting the Mann Whitney U analysis on Twitter, the language 

did not appear to make a difference for any of the questions when compared against the p<0.05 

significance level. This difference could be explained by the way that users traditionally use 

Facebook and Twitter. According to Aedy (2013) Facebook connections are often founded in 

offline relationships. Facebook users tend to have a stronger bond and stronger degree of loyalty to 

their network so, posts written for Facebook usually have a greater influence on their audience. As a 

result, Facebook users may take more time constructing their message to maintain both their online 
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and offline image. Similarly, Facebook users would pay more attention to the content of the posts 

from their network. Many Twitter users, on the other hand, are connected with people they may not 

necessarily know offline (celebrities, bloggers, etc.) so, Twitter users are more likely to use the site to 

promote their own personal online brand and less likely to use Twitter as a means of maintaining 

relationships. 

Table 4.8. Summary of Mann-Whitney results for Twitter, present perfect vs progressive  

 
where U is the Mann-Whitney test statistic, Z is the corresponding Z-score and p 
is the probability value. *95% confidence interval **99% confidence interval 

    
Mean 
Rank 

Sum of 
Ranks U Z p  

Reliability   
  

      

Twitter from WCX 
   

7266.50 -0.986 0.324 

Present Perfect  N=120 121.05 14526.50 
   Progressive N=126 125.83 15854.50 
   Twitter Retweeted 

   

7114.50 -0.911 0.326 

Present Perfect  N=119 119.79 14254.50 
   Progressive N=125 125.08 15635.50 
   Seek Additional Info   

  
      

Twitter from WCX 
   

6890.00 -1.912 0.056 

Present Perfect  N=120 117.92 14150.00 
   Progressive N=126 128.82 16231.00 
   Twitter Retweeted 

   

7096.00 -0.996 0.319 

Present Perfect  N=118 119.64 14117.00 
   Progressive N=126 125.18 15773.00 
   Seek Shelter   

  
      

Twitter from WCX 
   

6757.50 -1.775 0.076 

Present Perfect  N=120 116.81 14017.50 
   Progressive N=126 129.87 16363.50 
   Twitter Retweeted 

   

7402.50 -0.073 0.942 

Present Perfect  N=119 122.79 14612.50 
   Progressive N=125 122.22 15277.50 
   Share   

  
      

Twitter from WCX 
   

6623.50 -1.534 0.125 

Present Perfect  N=119 115.66 13763.50 
   Progressive N=124 128.08 15882.50 
   Twitter Retweeted 

   

6680.50 -1.602 0.109 

Present Perfect  N=118 116.11 13701.50 
   Progressive N=127 129.40 16433.50       
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Twitter posts are also more fleeting. Most interactions with a tweet occur within the first 

hour after the post was written therefore, twitter users usually only share the most pertinent, time-

sensitive information. Shortly after the tweet is created, it is considered ‘old news.’ Additionally, 

because the ‘twittersphere’ moves so quickly, twitter users are likely to spend less time analyzing the 

content of the message. Whereas on Facebook, users interact with posts for hours, days even, after it 

is posted and therefore spend more time reading the content of the message.  

As seen in Table 4.9, although there were not significant differences between the present 

perfect and the progressive forms of the survey the results for Twitter still followed similar patterns 

to those of Facebook. When the weather information came directly from Weather Company X the 

majority of respondents (54.9%) said that they found this information to be ‘very reliable.’ 

Additionally, the majority of respondents indicated they would be ‘very likely’ to seek additional 

information (61%). Most respondents indicated they would be ‘very likely’ to seek shelter (37%) and 

retweet the message (31.7%) as well.  

Table 4.9. Combined Twitter responses for Survey A and B for each survey question 

Likert Response Reliability Additional 
Information 

Seek Shelter Retweet 

From Weather Company X    

1 4 (1.6%) 8 (3.3%) 15 (6.1%) 45 (18.5%) 
2 7 (2.8%) 8 (3.3%) 21 (8.5%) 27 (11.1%) 
3 15 (6.1%) 22 (8.9%) 39 (15.9%) 38 (15.6%) 
4 85 (34.6%) 58 (23.6%) 80 (32.5%) 56 (23%) 
5 135 (54.9%) 150 (61%) 91 (37%) 77 (31.7%) 

Retweet by Your Friend    

1 3 (1.2%) 6 (2.5%) 15 (6.1%) 61 (19.2%) 
2 8 (3.3%) 8 (3.3%) 30 (12.3%) 32 (13.1%) 
3 29 (11.9%) 22 (9%) 50 (20.5%) 38 (15.5%) 
4 96 (39.3%) 69 (28.3%) 72 (29.5%) 47 (19.2%) 
5 108 (44.3%) 139 (57%) 77 (31.6%) 67 (27.3%) 

 

While the majorities were smaller when the message was retweeted by your friend, most 

respondents chose ‘very likely’ nonetheless. After the message was retweeted by your friend 44.3% 



54 
 

indicated they found the information to be ‘completely reliable.’ The majority believed they would 

be ‘very likely’ to participate with the message as well by seeking additional information (57%). Most 

respondents also believed they would be ‘very likely’ to seek shelter (31.6%), and retweet the 

message (27.3%).  

Similar to the results from Facebook, on Twitter the post that came directly from WCX was 

believed to be more reliable than the message shared by ‘Your Friend.’ On Facebook, once the 

message was shared by ‘Your Friend’ more respondents chose ‘4’ instead of ‘5.’ However, on 

Twitter even though the message was retweeted by ‘Your Friend’ most respondents still chose ‘5’ or 

‘completely reliable’ which again, shows the differences in the way people use Facebook and Twitter. 

A shared message on Facebook could be hours old whereas a retweet on Twitter is likely only 

seconds or minutes old and therefore perceived as more reliable. 

 Just as with Facebook, Twitter also had the most respondents indicate they would be ‘very 

likely’ to seek additional information and seek shelter when the message came directly from WCX.  

On Twitter, most users were ‘very likely’ to seek shelter regardless of whether the message was 

retweeted (31.6%) or not (37%). This was different than seen on Facebook where most respondents 

(32.7%) chose ‘4’ instead of ‘5’ once the message was shared, indicating they would be less likely to 

seek shelter after the message had been shared.  

One interesting result from Twitter is that more respondents (18.1%) indicated they would 

be ‘not likely’ to retweet a message than those who indicated they would be ‘not likely’ to share a 

message on Facebook (15.2%) when it came directly from WCX. This may, again, be due to the 

different ways people use the social media sites. The majority of our sample population were female 

(67.7%) and predominantly Facebook users (97%). The increase in the number of respondents who 

would be unlikely to retweet a message on Twitter could be a result of this demographic 

information. Eagly and Steffen (1984) state that women are expected to be “more communal” and 
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thus more likely to share information so the fact that a large portion of our sample population were 

female Facebook users could explain why less people indicated they would be unlikely to share on 

Facebook than on Twitter. 

In conclusion, the results indicate that on Facebook the language used in a weather warning 

posted to social media makes a difference in the way respondents believe they would respond to the 

message. As prior research indicated, the progressive form of the survey prompted a more action-

oriented response from respondents with more choosing ‘4’ or ‘5.’ For Twitter, while language was 

less of a factor results still show that in general respondents found the information from Weather 

Company X to be reliable and were willing to seek additional information or shelter after reading the 

post. Women were universally more likely to participate with and respond to weather information 

on social media.  

In terms of the EF threshold, for Facebook EF2 seems to be the most likely threshold for 

user participation. On Twitter, the EF2 threshold is only seen in relation to shelter-seeking behavior. 

EF1 is the apparent threshold for user response on Facebook and Twitter.  
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Chapter 5: Conclusions and Recommendations 

 
 This chapter will summarize the data from the previous chapter in an attempt to answer each 

of the research questions. Additionally, the limitations of the survey will be discussed. 

Recommendations for further research are given also. This chapter is separated based on the initial 

research questions: 

1. Is there a threshold of damage shared on social media which will provoke the user to 

seek shelter or share/retweet the message? 

2. Does the language used in the warning influence the anticipated response of the 

persons receiving the message? 

3. Do respondents believe they will participate with and respond to warnings 

disseminated through social media by sharing/retweeting the message or seeking 

shelter? 

These three questions were explored by using two forms of an online survey. One form used the 

present perfect form and the other used the progressive form. These two surveys were analyzed 

side-by-side to determine if the grammar used in the message made a difference in the way 

respondents believed they would respond to the weather information. The surveys were also 

analyzed together to determine if there was a certain threshold of damage (based on EF damage 

scale) in which users believe they would be more likely to respond to and participate with weather 

information shared via social media. 

 

5.1 EF Thresholds 
 

In summary, for Facebook it appears that EF2 is the most likely threshold for user 

participation. On Twitter, the EF2 threshold is only seen in relation to shelter seeking behavior and 

likeliness to retweet the message. EF1 is the threshold for user response (reliability) on Facebook 



57 
 

and Twitter. This may have something to do with the content of the social media posts chosen for 

this study (detailed in appendix A). The EF1 posts were about something the person posting the 

message is experiencing at that moment. Respondents may perceive the tree toppling over in 

someone’s yard to be the most credible or realistic of the posts used for this survey. The EF2 post 

talked about roofing coming off a neighbor’s house; relatively close in proximity to the person 

posting the message. The EF3 post, however, talked about something happening at a location not 

directly near the person posting. In the EF3 post, the person posting the message is talking about 

something he/she had seen on TV regarding seemingly tornadic damage. The dissociative nature of 

this post may have caused the EF3 post to have differing results, which would make the EF2 level 

look like a threshold, when it is not.  

 

5.2 Present Perfect vs Progressive 

When comparing the present perfect versus the progressive form of these surveys it appears 

as though the progressive form has higher response rates when it comes to Facebook as it pertains 

to reliability of the message, likeliness to seek shelter and likeliness to share the message. As a result, 

the National Weather Service and other weather entities may want to consider constructing some 

sort of policy regarding what to post on Facebook and how to post it. The recommendation would 

be to use the progressive form in posts and use language that is easily understood by the general 

public.  

 

5.3 Participation and Response 

 In terms of the participation with and response to social media weather warnings, women 

were more likely to participate and respond than men for every survey question. As mentioned in 

the data section, this is similar to social science research that indicates that imposed gender identities 
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generally lead women to be more communal and therefore more likely to interact with others on 

social media. The demographics of those who took this study (two-thirds being female) could have 

introduced a gender bias to the study.  

Additionally, the progressive form of the survey prompted more participation and response 

for Facebook. On Facebook, both surveys had the majority of respondents indicate they would 

respond to and participate with the messages but, the progressive form had more people 

affirmatively answer those questions.  

For Twitter, the language did not make a difference in responses. Generally, for Twitter, 

respondents found the information reliable from Weather Company X and were likely to seek 

shelter or retweet the message.  

A surprising but promising result showed that regardless of language or medium used for 

dissemination, respondents were generally likely to seek additional information from another source 

such as another meteorology company website, television, or radio after seeing the weather warning 

on social media. This form of participation is one that any meteorologist would be happy to see.  

 

5.4 Limitations, Recommendations, and Further Research 
 

Some limitations of this survey included the survey method and sample bias. Additionally, 

not being part of the National Weather Service and therefore not being able to use their branding 

may have altered responses. The online survey method inherently limits the study because online 

populations are not a representative sample of the entire United States population. While internet 

access is ubiquitous in the United States, only about 70% of the entire adult population of the US 

uses social media. One possible limitation was that this study did not explore the relationship 

between the frequency of social media use and the corresponding results. Online survey through 

social media limited the sample population to primarily Caucasian, college-educated people. In the 
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future, a survey of this nature should include questions about the education level of respondents, 

which was overlooked in this study. 

Another limitation was the inability to use the branding of the National Weather Service. As 

mentioned earlier, the author received communication from a few meteorologists who mentioned a 

lack of trust in Weather Company X because they have been trained to trust the National Weather 

Service as the weather authority in the United States. Nonetheless, this survey did find that warnings 

provided by the unknown Weather Company X cause people to indicate they would be much more 

likely to seek shelter, share the message, and find the message reliable. This suggests that the 

National Weather Service should encourage local forecast offices to actively use Facebook and 

Twitter, as the NWS is a known source of weather information. The National Weather Service may 

want to conduct a similar survey to determine if branding makes a difference. It would be interesting 

to find out if there was greater response and participation with social media messages that had the 

branding of the National Weather Service or another weather entity such as AccuWeather or 

Weather Underground.  

As mentioned in the data analysis, the sample population discussed here was highly biased 

toward Caucasian respondents (over 90% of respondents). In the future, it would be advantageous 

to select the sample to accurately reflect the demographics of the United States. Additionally, 

respondents were primarily from three states; those in which the author has lived (Indiana, 

Pennsylvania, and North Carolina). Further research should attempt to gather responses from each 

state in the contiguous United States to determine if there is a geographic bias to social media 

response and participation.  

When comparing the present perfect versus the progressive form of these surveys it appears 

as though the progressive form has higher response rates when it comes to Facebook. With this 

information, the National Weather Service (NWS) and other weather entities may want to consider 
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constructing some sort of policy regarding when to post weather information to Facebook, what to 

post, and how to post it. The NWS should start an active campaign to have each weather forecast 

office (WFO) create their own Facebook page that meets some pre-defined standard. The WFOs 

should also be required to post certain information to their pages. The recommendation would be to 

use the progressive form in posts and use language that is easily understood by the general public. 

Future research on this topic might look into the literacy of Facebook users and what level of 

language would be best understood by the majority of users. The data show a promising result when 

it comes to seeking additional information. Regardless of the language used, users were generally 

likely to seek additional information elsewhere. 

Further research into an EF threshold should include multiple different posts for each EF 

level. Additionally, all six EF categories should be included to have better understanding of whether 

EF2 is in fact the ‘tipping point” for user participation. 

Further research on the language used in the social media post might look into what level of 

language would be best understood by Facebook users. Additionally, the data show a promising 

result when it comes to seeking additional information. Regardless of the language used, users were 

generally likely to seek additional information after reading the Facebook post from Weather 

Company X.  

Additional research should include questions about whether participants have a career 

related to the weather. This information may be important because someone who regularly looks at 

and posts weather information may have a bias towards weather information. From these results, the 

author recommends that the NWS start an active campaign to acquire Facebook followers and have 

each WFO create a Facebook page that meets some pre-defined standard. As seen with the success 

of the Indianapolis Weather Service office, Facebook could be a valuable tool in a warning scenario 

reaching thousands of people who may not have otherwise seen the warning.  
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Appendix A: Tables 
 
Table 1: EF Scale Rating and Damage Indicator Relation to Social Media Posts 
 

EF Scale 
Rating 

Damage Indicator Facebook Message 
(>250 characters) 

Twitter Message 
(>140 characters) 

EF0 
(65-85 mph  

3 second gust) 

27. Trees (Hardwood): 
DOD 2 (Large branches 
broken; 1”-3” diameter) 
~61-88 mph gust 
 

The branches on the tree in 
my neighbor’s yard are 
snapping in half! It’s getting 
really windy out there. 

This huge branch on the 
tree out front just snapped 
in half because of this 
crazy #wind #weather 

EF1 
(86-109 mph 

3 second gust) 

27. Trees (Hardwood): 
DOD 3 (Trees 
uprooted) ~76-118 mph 
gust 

I have a pretty big tree in 
my front yard. Well, I did. 
It’s on the ground now! 
Darn wind blew it over. 

The tree in my front yard 
literally just toppled over. 
Completely out of the 
ground. Roots and all! 
#windy #tornado 
#weather 

EF2 
(110-137 mph 
3 second gust) 

2. One and two-family 
residences: DOD 6 
(Large sections of roof 
structure removed; most 
walls remain standing) 
~104-142 mph gust 
 

Looks like the roof just flew 
off the house down the 
street and the tornado siren 
just started going off.  

Roof of the house down 
the street just started 
coming off in huge 
chunks. This is wild. And 
the #tornadosiren just 
started going off! 

EF3 
(138-167 mph 
3 second gust) 

2. One and two-family 
residences: DOD 7 
(Exterior walls 
collapsed) ~113-153 
mph gust 

Watching the news to keep 
up with all the weather and 
they just showed the 
Walmart down the street 
collapsing!  

Watching the news to 
keep up with this 
#crazyweather and they 
just showed my grocery 
store collapsing! 
#goodbyegroceries 
#windy #weather 
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Appendix B: Survey 
 
Survey A 
*Survey B is not shown because most sections are identical to survey A. Sections 3 and 6 use 

the alternate verb tense. 

 

1: Facebook 

1. Which best describes your Facebook usage? 

a. I use Facebook multiple times a day 

b. I use Facebook once a day 

c. I use Facebook once a week 

d. I rarely use Facebook  

e. I do not use Facebook 

 

2: Facebook- EF Threshold (Respondents get 2/4 posts) 

 

 

 

 

 

1. How reliable do you find this weather information shared on Facebook by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 
 

                    Your Friend                ᵛ 
                        42 seconds –  
 
 
Branches on the tree in my neighbor’s yard are snapping in half! It’s getting really windy out 
there! 
 
Like - Comment - Share 
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1. How reliable do you find this weather information shared on Facebook by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 
 
 

 

 

 

 

1. How reliable do you find this weather information shared on Facebook by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 

                  Your Friend                ᵛ 
                      18 seconds –  
 
 
 I have a pretty big tree in my front yard. Well, I did!!! It’s on the ground now! Darn wind      
blew it over! 
 
Like - Comment - Share 

                  Your Friend                ᵛ 
                      52 seconds –  
 
 
Looks like the roof just flew off the house down the street and the tornado siren just started 
going off.  
 
Like - Comment - Share 
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4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

 

 

 

 

 

1. How reliable do you find this weather information shared on Facebook by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

3: Facebook- Present Perfect 

Facebook Post:  

                            

 

 

 

 

 

 

               Weather Company X            ᵛ 
               42 seconds –  
 
Weather Company X has issued a tornado warning for northern Knox County in Ohio 
effective until 3:28pm EST. Persons living within the warning area should seek shelter 
immediately 
 
Like - Comment - Share 

John Doe and 57 others like this.                                                                                 

                  Your Friend                ᵛ 
                      41 seconds –  
 
 
Watching the news to keep up with all the weather and they just showed the Walmart down 
the street collapsing! 
 
Like - Comment - Share 



65 
 

 

1. How reliable do you find this weather information from Facebook? 

1 (not reliable)  2  3  4   5 (completely reliable) 

 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 

 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 

 

4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

Facebook Post Shared by Your Friend:  

                            

 

 

 

 

 

 

 

 

1. How reliable do you find this weather information that has been shared on Facebook by a 

friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 

 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 

 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Facebook post? 

1 (not likely)  2  3  4   5 (very likely) 

 

4. How likely would you be to “share” this message with your followers? 

1 (not likely)  2  3  4   5 (very likely) 

                Your Friend                           ᵛ 
                34 seconds ago via Weather Company X –  
 

Weather Company X has issued a tornado warning for 
northeastern Pike County in Illinois effective until 8:10pm CST. 
Persons living within the warning area should seek shelter 
immediately 

 
Like - Comment – Share                                                                                                    12 

Jane Doe and 26 others like this.                                                                                 
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4: Twitter 

1. Which best describes your Twitter usage? 

a. I use Twitter multiple times a day 

b. I use Twitter once a day 

c. I use Twitter once a week 

d. I rarely use Twitter  

e. I do not use Twitter 

 

5: Twitter- EF Threshold (Respondents get 2/4) 

 

 

 

1. How reliable do you find this weather information shared on Twitter by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived near the person posting this message, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived near the person posting this message, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

 

A2.2 Twitter: Present Perfect 

 

1. How reliable do you find this weather information shared on Twitter by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived near the person posting this message, how likely would you be to seek additional 

information from other resources about this weather warning? 

Your Friend @YourFriend – 42s 
This huge branch on the tree out front just snapped in half because of this 
crazy #wind #weather 

Your Friend @YourFriend – 18s 
The tree in my front yard literally just toppled over. Completely out of 
the ground. Roots and all. #windy #tornado #weather 
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1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived near the person posting this message, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

 

 

 

1. How reliable do you find this weather information shared on Twitter by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived near the person posting this message, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

3. If you lived near the person posting this message, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

 

 

 

1. How reliable do you find this weather information shared on Twitter by your friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 
 

2. If you lived near the person posting this message, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 
 

Your Friend @YourFriend – 45s 
Roof of the house down the street just started coming off in huge 
chunks. This is wild. And the #tornadosiren just started going off! 

Your Friend @YourFriend – 13s 
Watching the news to keep up with this #crazyweather and they just 
showed my grocery store collapsing to the ground #goodbyegroceries 
#windy #tornado  
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3. If you lived near the person posting this message, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 
 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 
 

6: Twitter- Present Perfect 

Twitter Post: 

  

 

 

1. How reliable do you find this weather information from Twitter? 

1 (not reliable)  2  3  4   5 (completely reliable) 

 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

1 (not likely)  2  3  4   5 (very likely) 

 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 

 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

Twitter Post Retweeted by Your Friend: 

             

 

 

 

  

 

1. How reliable do you find this weather information that has been retweeted on Twitter by a 

friend? 

1 (not reliable)  2  3  4   5 (completely reliable) 

 

2. If you lived in the area under this tornado warning, how likely would you be to seek additional 

information from other resources about this weather warning? 

Weather Company X @WxCompanyX – 31s 
@WxCompanyX has issued a tornado warning for Southeastern Dodge County 
in Wisconsin effective until 5:30pmCST #seekshelterNOW #WIwx 

                   Retweeted by Your Friend 
Weather Company X @WxCompanyX – 31s 
@WxCompanyX has issued a tornado warning for western Montgomery 
County in Indiana effective until 4:15pmEST #seekshelterNOW #INwx 
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1 (not likely)  2  3  4   5 (very likely) 

 

3. If you lived in the area under this tornado warning, how likely would you be to seek shelter 

immediately upon reading this Twitter post? 

1 (not likely)  2  3  4   5 (very likely) 

 

4. How likely would you be to retweet this message to your followers? 

1 (not likely)  2  3  4   5 (very likely) 

 

Demographic Questions  

 

1. Which state do you currently reside in? 

DROP BOX OF STATES 

 

2. Which gender do you identify with? 

a. Male 

b. Female 

c. I do not wish to identify 

 

3.   Which race or ethnicity best describes you? 

a. Asian 

b. African American /Black 

c. American Indian/ Native American 

d. Arab American /Indian 

e. Caucasian/ White 

f. Hispanic/ Latino 

g. Mixed Race 

h. I do not wish to identify  

 

4. Which of the following age categories describes you? 

a. 18-22 

b. 23-30 

c. 31-40 

d. 41-50 

e. 51-60 

f. 60+ 
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