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Introduction:

Science is a distinct process. Scientists complete research, write up a paper
describing their research, submit it to a scientific journal, and wait to hear the
results. Fellow scientists review the paper (a process called “peer review”) and
either accept or reject publishing the paper in the journal. No matter the outcome -
acceptance or rejection - scientists repeat this process over and over again until the
researcher has enough papers published to feel accomplished. This process holds
many benefits: readers know scientific journal articles are factual and trusted

sources. However, this process has a negative side as well.

The peer review process hides research papers within costly journals and
communicates science in a manner only readable to fellow scientists. Politicians are
not able to easily pick up a journal article and understand the information enough to
use the science to support legislation; some politicians work with scientists to better
understand current research, however these are few and far between. Scientific
journal articles also present problems for laypeople. The scientific jargon typically
used inside journal articles keeps laypeople from truly understanding the scientific
research taking place and leaves them confused and in the dark concerning recent

scientific discoveries and advancements.

At first glance, one would not find this a major issue. Science is for science’s sake
and why does it matter if other people can or cannot understand, correct? In light of

the recent changes with the economy and environment, however, the above



statement is not holding true. More and more funding agencies want to see
scientists prove their worth (Zivokic): why is their research important to society?
How does it pertain to the larger picture of what is going on in the world? Once you
have discovered what you are hoping to discover, what can we do with the new
information (cure a disease, solve the energy crisis, etc)? This information is also
vital to support smart pieces of legislation. Unfortunately, scientific journals do not
answer these questions, forcing scientists to realize the validity of sharing their

research with a larger audience.

A variety of resources are available to scientists to help solve this communication
issue. Scientists have begun using social media sites - such as Twitter, Facebook and
blogging - to aid in disseminating their research to a wider audience. Social media
are electronic communication platforms that convey content generated and
exchanged by networks of users (Auer 2011). These powerful tools allow for fast
information sharing which many scientists use to exchange with other scientists,
policy makers and laypeople (Zivkovic); social media is a way for scientists to
communicate with people who care, for free (Girald 2009) potentially throughout
the globe (Lines 2010). There is no formal right and wrong way to use social media,
however there are techniques to help facilitate success and make using social media
easier and more enjoyable. The issue is then encouraging scientists to use social

media and teaching scientists these good social media practices.



The aim of this master’s project is to investigate the use of social media as an aid to
science outreach. [ combined information gathered from a case study with the
National Oceanic and Atmospheric Administration (NOAA) Coastal Services Center
(CSC) as well as information from a survey distributed to other structured agencies
such as non-profits, other government agencies, research institutions and private
organizations as well as to scientific researchers. I asked the question of whether
social media could help disseminate information to a larger audience than
previously reached, what value scientists and agencies find in social media, and
which social media sites prove most successful in order to determine a set of best
practices for social media use whether you are an independent scientist or within a

structured institution.

By working with a NOAA agency, I was able to experience first hand what it is like to
utilize new tools, such as social media, inside of a government agency. Social media
is a toolset that has the potential to connect the government to the average person
in an easy, informal way. However, as with most government agencies, nothing is
simple. To many of the people I worked with (if not all of them), social media was a
brand new concept; they knew of social media but had never used it before. New
things can be scary, especially with today’s government mentality of “screw up and
risk losing your job.” Therefore, | had to determine how best to teach my colleagues
about social media while reassuring them that we were correct and would be
successful. Since then, everyone has relaxed and is now much more comfortable

with the idea of social media. Some of them have even embraced personal social



media accounts and are working towards spreading their own science opinions and

knowledge.

[ designed the survey to investigate the more general research questions I had
concerning social media. By distributing it to both independent scientists as well as
to those individuals that maintain social media accounts for larger institutions, I was
more able to gain insight into all sides of the issue. [ made sure to ask basic
questions concerning social media use on a personal level and background
knowledge of social media sites. I also expanded my questioning into broader areas
involving scientists and institutions not using social media to determine the reasons

and concerns behind this choice in the hopes of addressing them in my conclusions.

The ultimate goal of this master’s project is to create a set of best practices for social
media use to aid in science outreach. There are many basic rules and guidelines
posted on the Internet concerning how to use social media effectively, many of them
focused on scientists’ use. However, an overwhelming majority of these guides are
based on personal experiences of the author and not a broader survey of social
media’s use. My project will fill this gap and give scientists a guide they can use to be
successful with social media no matter if they are using it to promote their own

research or the research of their organizations.



Methods and Materials:

[ started off collecting data over the summer while working at CSC. There, I
researched - using primarily the Internet - each social media site that I then
proposed to the Multipurpose Marine Cadastre (MMC) Team. While at CSC, I
gathered perspective on how government agencies handle social media accounts,
the applications involved, the process involved in terms of post approval and the
overall mindset towards social media. After leaving the office, I stayed connected
with the office and worked with them to develop and maintain Twitter and
Facebook social media sites. I analyzed changes in web traffic based on these social
media sites and extrapolated those markers into successes and failures of each

social media site.

In addition to the information gained from working with CSC, I designed and
distributed a survey instrument to independent scientists — at Duke University,
through contacts in the field and over Twitter and Facebook - as well as to non-
profits, government agencies, universities and private institutions - through
personal contacts and over Twitter and Facebook. This survey delved into social
media use on a personal level as well as for scientific purposes. It asked average use
of social media for both, whether scientists responded to comments, tracked web
statistics, found value from using social media and whether they followed any rules
or guidelines in their social media endeavors. The survey also worked to examine
the reasons and feelings behind scientists and institutions not using social media.

The survey questions investigated feelings towards social media and what it would



entail - if anything - to encourage scientists to begin using social media as well as
what social media sites they would use. Lastly, as with all surveys, it left a question
open to any feelings the respondents had on the subject of social media use for

science outreach.

[ then took the time, consulting with experts in the field, to analyze the survey
results and compared and contrasted the results to what I discovered in the case
study with CSC. Using all of this information, [ developed a set of best practices for

social media use for all scientists and science research institutions.

Chapter 1: Introduction to Social Media

What is social media? One definition of social media describes social media as
electronic communication platforms that convey content generated and exchanged
by networks of users (Auer 2011). In a general sense, that would seem true. Social
media sites are online communication tools that allow users to communicate in a
fast and effective manner by a variety of means with various multimedia types.
Depending on the site, users can share text-based messages that can link to photos,
other websites, videos, and much more. Other sites allow for the sharing of specific
multimedia but most will still allow some form of text-based communication
whether in the form of comments or something similar. After speaking with Bora
Zivkovic (Chief Editor of blogs for Scientific American) I decided to focus on four

main social media sites. Here, I will describe them in more detail.



The first site is Twitter (Twitter.com). This site is a microblogging site, meaning that
users share text-based messages no longer than 140 characters in length - this
includes periods and spaces. These 140 character messages are known as “tweets”
and help to deliver news and information to the users of Twitter (Twitter.com). By
following other Twitter users, their tweets will show up in a feed on your page,
allowing you to gather information on topics that interest you. Many people use
Twitter simply as a listening tool; news stations, major networks, large science
foundations all use Twitter to disseminate information and regardless of whether or
not you contribute to the conversation, you can still listen in on what everyone else

is saying (Twitter.com), and there is never a loss of information to listen to.

One of the best qualities of Twitter is that the short form of tweets force users to be
concise in their statements. This means that the reader can gather a great deal more
information in a shorter amount of time and still obtain main points. If the user then
wants more information on a topic, they can follow the links within the tweet -
assuming there are links, which most tweets have but it is not required - to learn
more details. Another great feature of Twitter is the mobile platform. Twitter.com
developed its’ own mobile application for Twitter. This allows users to tweet from
virtually anywhere, anytime and get updates at the same time. With Twitter, you are

always connected and never at a loss for information.
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The second site Zivkovic recommended is Facebook. This site allows users to share
long form text-based posts — 420 characters, pictures, videos and links to other
websites or other multimedia. Most people are familiar with Facebook in terms of
social networking - catching up with friends, sharing pictures from the latest social
events and keeping tabs on people you are out of touch with. Thus far, few people
have thought of using Facebook for distributing actual information. But more and
more, Facebook is expanding towards this purpose. Facebook pages allow users to
create a page devoted to a specific topic, cause, organization or anything else a
person has in mind. The page can then gather “likes” - when people are interested in
the information the page posts and want to show their support, they can “like” the

page - allowing you to share information with more and more people.

Facebook is a large social media site, boasting the largest and most diverse number
of users. This means that is has great potential for sharing information on any topic
to a wide variety of users. Facebook is also available on a mobile platform allowing

users content on the go.

A great site for video sharing, also widely known, is YouTube. This site can be a
great way of sharing video content in an easily searchable format with the addition
of tags and descriptions to allow searching users to know what your video is about
before viewing it. Uploading your video to YouTube also allows users to embed
videos within a post on a different social media site or within a blog. YouTube has

updated and adapted its website in order to give users a more friendly and inviting

11



social networking experience. YouTube now suggests videos within known subjects’
fields of interest, tracks which videos are most popular and allows users to connect
in more ways than before. YouTube also lets users fully design their “channel” by
creating categories of videos uploaded, “favoriting” other users videos and
interacting in more ways than before. YouTube, as with almost all other social media
sites, also has a mobile version. However, the mobile version is geared towards
searching and viewing videos, not towards the social part of YouTube’s new online

interface.

Lastly, Zivokic suggested investigating Flickr. This site is geared towards sharing
photos but does have limited - unless you pay for it - video sharing capabilities as
well. Flickr is the photo version of YouTube. Users can share photos, create photo
albums, follow other users, add captions and tags to their own photos and even
instill copyrights and sharing capabilities to their photos before interacting with
other users through comments and “favoriting” others’ photos (Flickr.com). Flickr
allows search options for photos using the tags you created, current events, places,
and galleries, just to name a few. It is a great site to house all of the photos you post
on your blog in one central location. Furthermore, you can organize the photos by
categories, expand on the photos from your blog and add more photos from the
same event or on the same topic. As you might have guessed, Flickr also has a
mobile version. This application works similar to the website, in a much simpler
way, and allows you to take photos from your phone and directly upload them to

Flickr.
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A bonus social media site that I have been talking about - albeit indirectly - through
all of these other descriptions is blogging. Many people do not consider it to be a
form of social media, but I would argue against that perception. Depending on the
platform you use to blog - [ use wordpress.com - you can interact with other users
by following their blog, searching for them using tags and categories and comment
on their posts to start a dialogue (wordpress.com). Blogging is extremely long form
text-based communication. There is seemingly no limit to word count, number of
other places on the Internet you link to, photos or videos you embed or any other
aspect - as with all things, I am sure there are limits, it would just take a good bit of
creativity and effort to reach them. A well-written blog can be an invaluable tool in
communication as well as the source for content for other sites such as Twitter and
Facebook. Most, if not all, blog platforms are formatted for viewing on phones and
tablets allowing readers to access your information anywhere and anytime. Some
platforms, such as wordpress, even have mobile version of their platform in order
for writers to post new blogs from their phones or tablets. Blogging is a valuable

tool in the social media tool pack, without a doubt.

These five social media products do not even touch the tip of the iceberg of social
media as a whole. There are sites that cater to compiling everything your friends do
on all other social media sites and putting it in one place for you (FriendFeed.com);
sites that work towards science collaboration and research paper citation such as

Mendeley.com (mendeley.com); and sites that mimic the previously mentioned

13



sites, such as Tumblr.com, which is very similar to Flickr. There really is a social

media site out there right for everyone’s needs and purposes. You just have to look.

Chapter 2: Introduction to the Multipurpose Marine
Cadastre

The Multipurpose Marine Cadastre (MMC) is a joint effort between the National
Oceanic Atmospheric Administration’s (NOAA) Coastal Services Center (CSC) and
the Bureau of Ocean Energy Management (BOEM). The project works to create an
integrated marine informational system providing jurisdictional, legal, physical,
ecological and human use data in a geographical information system (GIS)
framework (marinecadastre.gov). The result is a website — marinecadastre.gov -
that gives users information concerning where the data came from, who provided it,
access to the downloadable data, extra tools to analyze the data, examples of how
other agencies or planners are using the data and links to ArcGIS Explorer in order

to load the data into an online map.

The website also includes a data viewer. This viewer is designed and maintained by
people at CSC and allows users to view and work with data without downloading
the data first. The viewer offers the possibility of adding multiple datasets to a map,
positioning the map to focus on a specific area, identifying areas and many other
functions available in desktop GIS applications. Then, the user is able to save the

map and retrieve a link that can be shared with other partners to view the map

14



exactly where they first left it. While the website possesses most of the information
and the downloadable data, the viewer is a very important product and one of the

more used tools.

The MMC was designed to cater to ocean planners, specifically wind energy and
other renewable energy sites. Much, if not all, of the datasets within the MMC are
vital to determining a suitable site for renewable energy in the ocean. There are the
obvious datasets such as jurisdictional boundaries, wind energy predictions and
ocean uses. The MMC also includes datasets that pose helpful in the National
Environmental Protection Act (NEPA) Environmental Impact Statement (EIS)
assessment such as marine mammal densities, critical fish habitats and physical
characteristics of the ocean - such as seamounts. All of this is in efforts to decrease

the length of time needed for approving a wind energy site.

There is much more to the MMC than just wind energy siting. The data registry
inside of the MMC allows access to federal datasets at a national-scale that can be
used in decision-making processes. This service has helped other agencies, such as
The Nature Conservancy (TNC) cut costs by not having to collect this data
themselves (Digital Coast). The MMC can also be used for less obvious reasons. By
taking the MMC data and importing it into an ArcGIS Explorer - an online GIS
application - or downloading it to a desktop GIS application, it can be combined

with other datasets to complete a number of tasks. One example is that a dive shop

15



operator could use MMC data in combination with his own data in order to

determine great dive sites for customers.

The MMC currently houses over 80 datasets with the list growing and updating
rapidly. It is an important government tool, especially in terms of the country
moving towards renewable energy sources. This project deserves more credit and

recognition, a goal I aim to serve throughout this master’s project.

Chapter 3: Proposing Social Media to the MMC

When I first started working with the MMC team, they focused on spreading the
word about their product through rack cards (half a page in size and loaded with
facts) or info pages (full page of photos and facts). Members of the team passed out
the pages at conferences and used them at info sessions. It seemed to be working; a
decent number of people visited the website each month - around 12,000 webhits
each month - and user feedback stated that there were people and organizations
relying on the product for site suitability and other purposes. But that process of
disseminating information just did not seem as efficient as I felt it could be; so |

suggested social media.

[ investigated the four primary social media sites I introduced in Chapter 1: Twitter,
Facebook, Flickr and YouTube. I then wrote up proposals and presented them to the

MMC team, which comprised a group of about ten NOAA employees. We made the
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decision to go forward or wait for each social media site, notifying the BOEM
representative to gather her input before actually moving forward. This chapter
includes each of the four proposals. Out of these four, only two forms of social media
were given the go ahead. Flickr and YouTube were denied based on manpower and

the fact that Facebook encompasses many of the same tools.

Proposals have been edited to remove names of employees.

Twitter Proposal For the Multipurpose Marine Cadastre

[ would like to discuss the possibility of obtaining a Twitter account for the MMC
Viewer. It would be separate from the Center’s Twitter account due to the fact that it
is a group effort involving other agencies. After speaking with CSC employees
involved in social media or general outreach [ have come up with potential pros and

cons to pursuing this idea as well as why we should consider this.

Potential Benefits of Twitter:

- The content is already there. According to NOS and NOAA guidelines tweets
must link back to content already posted to a website. Therefore, this account
would be tweeting updates to the Viewer, posts on the RSS feed, additions to
the Support tab, etc.

- Our users and partners are already on Twitter.

17



- There is high potential for user engagement. Can reply to users and have
conversations without having to maintain a special internal webpage for
discussions.

- Easy to maintain with minimal effort.

- Great form of outreach.

- Other forms of social media (FriendFeed, etc) are not as effective.

Potential Drawbacks of Twitter:
- Lots of red tape to go through with NOS and NOAA. Another employee

already familiar with the process is getting back to me with specifics.

- Current expectations are that each Tweet needs approval by the Head of the

Communications Department (might be able to get around this because it is

not just a NOAA project).

Twitter is rapidly growing in popularity. The general rule is that if a business or
agency has stakeholders on Twitter, that agency should be on it as well. Twitter
allows for a discussion without creating an internal site specific to that discussion;

can serve to monitor our users and their needs to better serve our users.

Since the MMC site has begun an RSS feed with updates coming at least every two
weeks there is added reason to consider a Twitter account. Many users that might
subscribe to the RSS feed will not check the feed (or forget it in their email/Google

Reader) as often as they check Twitter. A Twitter account will allow for increased

it
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outreach and publicity of what is being updated and added to the MMC website

while allowing for direct feedback from our users.

Facebook Proposal for the Multipurpose Marine Cadastre

“Even if you create a wonderfully designed website, you still need to direct traffic to
that site. If you build it, they might not come.”

- Emily Crum, NOS Director of Communications, Facebook 101 Seminar

Facebook is a highly interactive social media site with over 750 million users, 52%
of which log on every day. The Multipurpose Marine Cadastre (MMC) is currently
gaining users and gaining potential uses with the inclusion of new datasets and the
integration of site services such as ArcGIS Explorer Online. But is Facebook right for

our needs?

Facebook has the power to bring more traffic and a wider, more diverse array of
users to the MarineCadastre.gov site by reaching out to those 750 million users and
spiking their interest in the MMC. The MMC site succeeds at meeting the needs of
users and partners, thus far. However, Facebook can expand that success by
allowing for two-way communication not limited by 140 characters, by
communicating with our partners and stakeholders already on Facebook in a
comfortable setting and by growing our audience more effectively than with

hardcopy material.
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Potential Benefits of Facebook:

Many of the MMC'’s users and partners are already using Facebook. BOEMRE and
DOI have Facebook pages as well as the EPA (full organization and all regions), DOE,
Geo-Marine, Woods Hole Group and others. And as I've said before, a general rule of
thumb with social media and businesses is that if your users are on these sites, you
should be too. Even when the direct agencies the MMC is targeting are not on
Facebook, their employees most likely are using this site and can therefore translate

posts to coworkers and bosses.

Facebook allows for easier facilitation of discussion by posting comments and
replies directly below the original post. Notes and messages allow for more ways to
communicate; one can post a note describing a specific topic meant to directly
encourage a conversation (such as FAQs), while messages are between two people
and private. Facebook is an easy, personable way to communicate with our
stakeholders and receive direct feedback on datasets, updates and support. Unlike
Twitter, Facebook is not as limited by character length (420 character limit) thereby
allowing these conversations to last longer and become more in-depth than would
naturally happen on Twitter. Links, pictures and other media forms can be included
directly into posts and comments to direct viewers back to the MarineCadastre.gov
website (or to other .gov websites of focus) and the same URL shortener used for

Twitter can be used in Facebook to track analytics.
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One of the largest benefits Facebook holds is to reach new audiences. Of the over
750 million users on Facebook, over 50% of them are between the ages of 23 and
49, and as stated above, 52% of all users log in every day. The National Ocean
Service (NOS) estimates that their posts are seen between 3,000 and 5,000 times.
With the addition of new datasets such as marine mammals and the AIS viewer, as
well as the integration of ArcGIS services such as ArcGIS Explorer Online, the MMC
has the potential to serve a much larger group of users. Moreover, Facebook
recently released new updates that are likely to bring in more users and increase
daily activity of users therefore increasing the MMC’s potential to reach new

stakeholders.

Potential drawbacks of Facebook:

Managing comments is the major issue with Facebook. Facebook users are not 9-5
users; they are online 24 hours a day, posting comments and feedback. This might
lead one to believe that those of us with control over the site need to be monitoring
the account 24 hours a day. This is not true nor is it possible. According to Emily
Crum, Director of Communications for the National Ocean Services, as long as the
site is checked regularly and some form of comment moderation is put in place
there should be no major issues. It is also good to note that the majority of people
who would have issues with negative comments are within the “9-5” crowd; during
this time, comments can be easily monitored by members of the Marine Cadastre

team.
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Overall, Facebook holds a great deal of potential to open new doors for the MMC. It
will broadcast the MarineCadastre.gov site to a much larger audience and help to

increase the use of cadastral data in new and innovative ways.

Flickr Proposal for the Multipurpose Marine Cadastre

Flickr is primarily a photo posting website which, for Marine Cadastre, could be
useful to share screen grabs, product pages, rack cards and conference photos. But it
also is becoming a video sharing website. This means that Marine Cadastre could

create one account to serve both purposes.

Potential Benefits to Flickr:

Flickr at the basic level is a photo sharing site that allows unlimited uploads of
photos and limited uploads of videos (Pro allows unlimited video uploads). Users of
Flickr can seek out “friends” and share specifically with these users or share publicly
and even control the copyright. A Flickr account would allow storing photos for use
on Twitter; Twitter stores photos that have been tweeted but you cannot add extra
photos. This way, Marine Cadastre could link to screen grabs that could aid in user

support.

A Flickr account would be very easy to manage and require little manpower. Photos
and videos would be uploaded and then comments would be moderated on a semi-
regular basis to check for inappropriate comments, questions or other comments

that require response.
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Out of a short list of stakeholders, NOAA, NOAA Research, NOAA NSSL, NOAA Ocean
Explorer, NOAA NOS, American Wind Energy (AWE), EPA (US and regional),
EcoTrust, TNC (US and regional), and the Ocean Conservancy all have Flickr

accounts.

Potential Drawbacks to Flickr:

One shortcoming of Flickr is that the video sharing is limited to 2 video uploads per
month. In order to get unlimited uploads the account must be upgraded to Pro
which is $24.95 per year or $47.99 for two years. It seems that 2 uploads per month
might be realistic apart from the initial set-up of getting existing videos on to the
account, and the price is not outrageous, we would just need to allot for it in the

budget.

As with all government NOS accounts, content (including photos) posted on this site
needs to be posted to a government site first and linked back to it. Screen grabs are
allowed as long as the link leads back to the original source of the screen grab
(website or map), and Twitter or Facebook can be used to broadcast these photos
and other photos/videos on Flickr as long as the photo/video includes a link back to

the MMC website.
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Overall, Flickr could have benefits of easy storage of photos and potentially videos
with little manpower. It will also increase the power of the MMC Twitter and

Facebook accounts and allow it to link to photos and videos.

YouTube Proposal for the Multipurpose Marine Cadastre

The use of YouTube to broadcast support videos and past webinars, in the case of

Marine Cadastre, will allow a wider audience to easily search for MMC videos.

Potential Benefits of YouTube:

YouTube is a potentially powerful site allowing your content to “go viral.” Users do
not need to be registered to YouTube in order to view its’ contents, and content can
be found using a simple Google search. YouTube is low maintenance and takes little
manpower to keep up; videos previously created for the Marine Cadastre website,
webinars that were recorded, or even other conference presentations that were
recorded can be uploaded to YouTube and comments can be monitored once a week
or more (depending on time available) to check for unruly comments or comments
needing response. YouTube also does a decent job of monitoring comments in this

way. These videos are then available for all users and future users to access.

Tags can be added that will allow this content to result in a Google search of terms

such as ocean data, GIS, wind energy or any other tags deemed appropriate. Within

the description section, a link to the original source of the video (within the Marine
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Cadastre page) can be included to direct users back for more information, which is

required within NOAA guidelines.

Potential Drawbacks of YouTube:

A seemingly difficult aspect required by NOAA/NOS is that all videos with sound
need to have captions. YouTube is experimenting with its own captioning software,
and it works well but still has the occasional error. NOS lists captioning software
available for use such as QuickTime Pro, Caption Reporters, Closed Caption Maker,
Automatic Sync Technologies and others listed here:

https://webstats.nos.noaa.gov/socialmedia/youtube_process.html.

The biggest issue with a YouTube account is that NOS requests that all line offices
use the main NOS account to submit videos. This is due to the fact that YouTube
wants to limit government use of its services. BOEM would have to be consulted in
order to determine if using the NOS account is a viable option. The other potential
solution would be to use Flickr’s video posting capabilities (see Why Flickr?) or to

post videos through Facebook.

Overall, it seems that NOS is willing to support and post Marine Cadastre videos if
BOEM is comfortable with this option. However, it seems more beneficial to
investigate Flickr or utilize Facebook’s abilities to upload video so the videos are not

directly associated with NOAA/NOS.
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Chapter 4: Realities of Government Use of Social Media

In an ideal world, after deciding to create a social media account, you would go to
that site’s website, create an account, fill out the profile and in a matter of minutes
you would be good to go and start posting new information. Unfortunately, the
reality is that working inside of the government, like most structured institutions, is
not the ideal world. Long application processes thwart efforts for fast set up, and
tentative co-workers add time to the posting process. Not all of these side effects are

100% negative; yet, they still require a learning curve and preparation.

When the MMC team first applied for Twitter, the social media application process
was under construction. The process should entail: filling out a rather simple form
including a description of the project, points of contact for the account, and a
description of why the social media account in question would benefit the greater
good of the project. The application must first be approved by communication
employees inside of the National Ocean Service (NOS) before continuing on for
approval from communication employees inside of NOAA. Once all of these
approvals have come through, you are then notified of the success - or failure - of
your application. If approved, you must then go and create the account and submit

the URL to the system.

The whole process sounds so simple. A tiny page-long form and four people’s
approval? Should not take that long. But it does. First, the language used on the form

must be decided upon; if you are lucky, you can use previous language and tweak it
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a bit. Then you must choose the points of contact, one of which must be a federal
employee. Once that is finished, you can submit the application. Then it becomes a
waiting game. In the case of the Twitter application for MMC, the waiting never
seemed to end. We were in contact with NOS employees in charge of NOS approval
and all they could tell us was that they had approved the account and passed it on. It
seemed that our account had been lost in the “we’re in the middle of transferring all

of our information over to another system” void.

Finally, we were given the approval to create the account, almost two months after
we had originally applied. Then the team had to decide what to post and how to go
about approving each post. It was clear early on that to make everyone comfortable
with our posts we needed a great deal of approving, editing and supervising. It is

amazing how many emails can go into creating a 140-character post!

The initial two of us that were assigned to the project turned into three when one of
the leads on the project requested to see every post and approve it before posting.
We learned quickly that it was easier to plan posts for a week, minimum, to increase
the efficiency of approvals. As the process progressed, we have relaxed and fallen
into a pattern of suggesting a week of posts, rewriting/editing if need be, approving

and going ahead with the posts. It took a couple of months for this to happen.

Facebook started with a similar process. In order to create a Facebook account we

need to fill out a form with a description of why Facebook is relevant to the project
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and the points of contact for the account. At this point, the new system was up and
running meaning we did not have to worry about our application getting lost again.
Completing the application and final approval took about three or four weeks -
faster than Twitter but still not ideal. Again, we were required to create the account
and submit the URL to the application system as soon as we received word of

approval.

In terms of managerial processes, Facebook has run much more efficient than
Twitter. Facebook posts are typically an extension of our Twitter posts and are
therefore drafted and sent out in the same emails we send with the week’s Twitter
posts. Everything can be examined and edited as need be at one time and takes little
time to complete the approval process before posting. We have taken the time to
add screen grabs and other pictures. These required less approval seeing as they
were already posted on the main website and no changes were made while moving

them to Facebook.

Other suggestions for Facebook posts include frequently asked questions, questions
from specific events such as webinars, pictures from conferences, specific questions
to gain feedback and examples of ways people and organizations use the MMC.
Although we have used some of these ideas, some are still sitting in idea limbo
waiting on approval and editing from other members of the MMC team. These
longer posts of FAQs and questions from events require more extensive amounts of

editing; plus, they must be posted to the MMC website before we can post them on
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Facebook. For these reasons, these types of posts have been a work in progress for

over a month and have yet to be posted.

Overall, we have had a more difficult time - in terms of post approval — with the
social media sites that lead team members were less familiar with to start out. As
people became more comfortable with personal use of these sites, they became
more comfortable with the MMC using these sites. If [ were to repeat this process, I
would take more time to teach the team members, encouraging them to create
personal accounts and get to know the sites before we took on the organizational

account.

Chapter 5: The Successes of Twitter for the Multipurpose
Marine Cadastre

As much as Twitter seemed to get off to a slow start in terms of approving posts and
gaining followers, it has far surpassed expectations. We currently have 201
followers with an average of 105 hits, or clicks, per link. Our number of website hits
has jumped from around 12,000 per month to over 24,000 per month. The MMC
Twitter account has only been around for six months and we have seen a 100%

increase in web traffic. On average, we get a new follower each day.

We have noticed that more of our partners and established users are on Twitter, in

comparison to Facebook or other social media sites. Number of followers tends to
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fluctuate, which is natural, but we have definitely seen a steady climb in followers.
Out of our current 201 followers, 105 are individual people and 96 are organization
accounts. The fact that more of our followers are individuals could mean that our
data are more appealing to individual users; however, many of the individuals are
employees of companies utilizing MMC data. There is no great way to determine

who is using the data in what ways just by looking at the follower composition.

The best, most basic way of tracking success is to use the number of hits, or clicks,
each link receives. By using a URL shortener, and in the case of government
accounts this is a specified shortening service, we can track hits per link and where
that link directed users. Using this information, we can calculate average number of
hits per link based on destination as well as overall average number of hits. It is
important to note that although there was not an equal number of tweets
concerning each destination, we can still break the shortened URLs up into
destination categories to determine which were most popular. The map gallery
destination was the most popular overall, with an average number of hits at 190 per
link. The home page was the next most popular destination with 114 hits per link on
average. The updates page and map viewer were the next most popular with 105
and 102 hits per link on average, respectively. The support, data and tools pages
were all in the range of 70-100 hits per link on average. Table 1 in the Appendix

shows these values in more detail.
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There are other aspects of analyzing the number of hits per link that were not taken
into account here. A tweet, or post, needs to be interesting and engaging in order to
grab a follower’s attention and make them want to click the link. Therefore, it is
possible that followers are genuinely more interested in the map gallery, or it is
possible that those tweets were more engaging and the phrasing caused more
people to click the link. Unfortunately, there is no good way to measure engagement

or appeal of a tweet; personal opinions on what is appealing differ far too much.

CSC has tracked monthly webhit totals since October 2011. By comparing these
values as “Before Twitter” with the monthly webhits since the beginning of August
2011 as “After Twitter,” we can determine visual trends for the increase in webhits.
Since October 2011 there has been a steady increase in webhits with the total never
exceeding 14,000. After the implementation of Twitter, there is a period of time with
little to no change in webhits and then it becomes obvious that Twitter makes a
significant difference in amount of website traffic the MMC website receives. When
graphically comparing before and after implementation, the slope of the best-fit line
almost doubles after implementation. If the graphs are redone to include the lag
period after implementation with the “Before Twitter” data, the slope of the best-fit
line for “After Twitter” is almost triple that of “Before Twitter.” It is clear that

Twitter had a positive effect on total webhits and website traffic.

Overall, the MMC project has seen positive results in all aspects of implementing

Twitter. By using Twitter, we are able to reach a more diverse audience - especially
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if we extrapolate the reach using retweets and mentions - and receive informal
feedback valuable to the advancement of our overall project goals. With 105 hits per
link posted, we are ensuring that new data, new blog posts and highlighted areas of
the website are seen by more users than previously. This is supported by the overall
increase in webhits to the website. All of this data helps prove the value of the MMC

and demonstrates the variety of benefits to data seekers that the MMC provides.

Chapter 6: Struggles of Facebook for the Multipurpose
Marine Cadastre

The MMC Facebook page was much more difficult to manage in comparison to
Twitter. For Twitter, we posted information and found organizations to follow and
then it seemed that the followers just started coming in. With Facebook, however,
we posted information, found organizations to like and yet the fans did not hang
around our page. People might visit the page, but no one was motivated enough to
actually click the “like” button. After the first few weeks of the live account, we had
three fans consisting of myself and the other people working on the MMC team in
charge of the Facebook page (currently, we have 33 followers). Facebook is a work
in progress but there are some key struggles and ideas to fix. [ will discuss those

issues here.
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Setting up the Facebook Page

Facebook is unlike Twitter in more ways than not. One main difference is that once a
Facebook page is created it needs activity before people will notice the page or want
to “like” it. Those of us in charge of the page took time to fill out the profile, add
photos - screen grabs in our case - and include extra posts that covered basic
information about the MMC as well as some of our new information we were
pushing out on Twitter. That way, if someone were to stumble onto the page before
we promoted it and got into the regularity of posting, they would see a full page and
not just a blank screen. This works to demonstrate to potential fans that we have a
good deal of information to share and that the page will not sit dormant if they were

to “like” the page.

[ also took the time to get comfortable with using Facebook pages. Facebook can be
a complicated world of likes, pokes, games and posts and adding pages to that mix
just adds to the confusion. For starters, once the page is created, you are the
administrator of that page. You can add any of your friends as administrators and
can add or remove administrators at any time. The tricky part comes when trying to
post as the page and not as your personal account. Facebook allows you to see the
pages you manage in two ways: first, pages are listed on the left-hand side of the
Home page on Facebook.com and when clicked it will show you the page and allow
you to interact as your personal page. In other words, when clicking the side link I
can post on the MMC page as Caitlyn Zimmerman, not as MMC. Second, by clicking

on the top right corner dropdown menu, you can choose to “use Facebook as page”
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and then interact with the page and other people/pages as the page. So after doing
this, [ can post on other pages as MMC or update the MMC's status and it will show

up that the MMC posted something new.

All of that confusion is just the tip of the Facebook page iceberg. I made sure to
become familiar with all of these caveats and explain them in depth to the rest of the
team and people who would be interacting with the page. In order to have a chance

at success with Facebook we needed to be comfortable with how to use the features.

If You Build it, They Might Not Come

We quickly realized that even after “liking” other pages and tweeting about our new
Facebook page, people did not “like” our page back. Just because we had created
what we thought was a great Facebook page did not mean that people would

automatically flock to it like they did with Twitter.

So we had to get creative. We sent out email blasts to the other team members,
people we knew in the GIS field and co-workers at CSC. That got us a few more
“likes” but nothing substantial. I then decided to play around with the “recommend”
feature. I went through all of my personal account friends and chose the friends that
[ knew were interested in GIS; I then recommended they “like” the MMC page. That
got us the highest number of new fans at any one time. We went from around 10
fans to 26 fans. The plan is to now have the other Facebook administrators

recommend the MMC to their friends to increase our reach.
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We have also tried to promote the Facebook page over Twitter without much luck. It
seems that Twitter users are not as interested in heading over to Facebook for
additional information. Our next steps are to add more extensive information than
what is currently posted on Twitter and to solicit more feedback. We would like
Facebook to be the place people go to let us know how they are using the MMC, what
data they are looking for and any suggestions or questions they have about the

MMC.

Lessons Learned

This experience has allowed me to realize a few things about Facebook. First, it is
not as easy of an outlet for information as Twitter is. My personal opinion is that
Twitter users are seeking out information while Facebook users are still
predominately interested in using Facebook for personal and social purposes.
Second, the MMC does not have the typical things that draw people into a Facebook
page. We do not have fun pictures of people partaking in interesting activities or
pictures of cute animals and we are not giving away promotions. Apart from
information and earlier notification of new data releases and website updates, the

MMC Facebook page is nothing special to a Facebook user.

[ believe the biggest issue is the lack of personal touches. On Facebook, people want
to know that they are interacting with someone, not just a page. As I said, we do not

have pictures of people — merely pictures of screen grabs - and the language we
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typically use sounds formal and closer to “government speak.” As we get more
comfortable with Facebook posts, we are moving away from the formal tone of

voice; however, we still need to determine how to show a face of Marine Cadastre.

Also, advertising the MMC Facebook page poses no real benefit. The people and
organizations already following the MMC are satisfied with interacting and gaining
information over Twitter; they most likely do not see the draw in adding another
site that gives them essentially the same information. I think by adding more to the
Facebook page giving more and different information compared to what is posted

on Twitter, we could change this feeling.

Chapter 7: Survey Design

The goal of my survey was to question the scientists and science-oriented
institutions using social media and determine how they are successful. I wanted to
know if these groups of people had rules that governed their use of social media,
what social media sites they use, what value they find from social media and any
other thoughts they had concerning social media. [ aimed to use this information to
draft a set of best practice uses for social media - a set of guidelines that would

assist scientists and scientific institutions alike with using social media.

Another aspect of my survey was to determine answers to why some scientists and

scientific institutions are not using social media sites, whether or not they could be
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convinced to start using these sites and which sites they would use first. Before
designing the survey I compiled a list of scientists and scientific institutions that I
would send the survey to when completed. I made sure to include people and
institutions that did not use social media so that I could split the survey into two

sections: one for social media users and one for non-social media users.

[ first took the time to develop definitions for terms I would use within the survey. I
defined “Social Media”, “Institution” and “research group” to make sure respondents
would have the same understanding of these terms in order to answer the questions
with directly comparable knowledge to start off. I gave definitions at the beginning
of the section they pertained to - “institution” and “research group” definitions were

only used for the scientific institution survey.

[ began drafting the survey by covering the basic demographic areas I wanted to
cover. Age, field of study, line of profession, gender, general exposure to social
media, whether these people use social media for personal use, and how frequently
they use social media for personal use were all formatted into questions and added
to the beginning of the survey. I included the same demographic questions in both
surveys to get a base of knowledge on the people managing institutional social
media accounts. Most questions had a “prefer not to answer” or “other” option in
order to give respondents the freedom to share more or less information than

requested.
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For the independent scientist version of the survey, the next section dove into that
scientist’s use - or lack thereof - of social media for scientific purposes. I split
respondents, using skip logic, into two groups: those that used social media to
promote scientific research and those that did not. To the respondent who did use
social media for this purpose, I further asked what sites they used, if they read blogs,
if they track statistics on their sites, if they took time to respond to comments and if
so, how much time they took to respond. I also asked what was the biggest reason
they started using social media, if they followed any self-imposed rules for social
media use with examples and what was the largest value they felt they have gained

from using social media.

For the scientists that answered they did not use social media for scientific
purposes, I asked how social media made them feel, what the biggest reason was
that they did not use social media, what sources of help could encourage them to
begin using social media and if they could be encouraged, what sites they would
most likely begin to use. I asked every respondent if they have any additional

information to share concerning social media use for science outreach.

[ designed a separate survey for scientific institutions using - or not using - social
media for science outreach. I targeted individuals that managed social media
accounts for an institution, work project or research group and people that were

employed by institutions that held potential for using social media. I began with the
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standard demographic questions and then asked whether or not the institution that

person was employed by supported social media use.

To the respondents that answered yes, I asked if their institution required the use of
social media and detailed questions regarding whether or not theirs was a
structured process one had to go through to obtain a social media account and how
involved that process was. I then designed questions targeting the amount of
involvement that the institution takes after the social media account is created, what
sites the institution or research group uses, whether they use web statistics
software to track analytics or any other means of tracking success and if they took
time to respond to comments. Lastly, | made sure to ask whether or not the

institution enforced rules or guidelines on social media use with examples.

To the respondents that answered no to social media use, I asked if the institution or
research group had social media accounts that are currently sitting inactive,
whether or not the research group or project would apply for an account if the
option were available, and whether or not the person believed that social media
would benefit his institution’s or research group’s outreach efforts. I also designed
questions to determine what sites the group would be most likely to use and what
kind of support from the larger institution would help encourage social media use.
Lastly, I again asked both groups if they had any additional thoughts to share

concerning social media use for science outreach within a scientific institution.
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Chapter 8: Talking with the Social Media Experts

After creating the initial draft, [ contacted multiple social media experts - professors
using social media, social media professionals, etc — and set up meetings, if possible,
to discuss the questions | had created. I wanted to make sure that the questions
targeted my research questions and would gather the information I desired. I also
wanted to know if these professionals were interested in any information on social
media use that [ would be able to gather for them. They were much more
knowledgeable concerning current data gaps and I wanted my survey to help fill
those gaps when possible. For example, the questions regarding what blogs
scientists read and scientists’ feelings towards social media came from a social

media professional (Neeley).

Talking with these experts gave me a better sense of social media within the science
world. [ was under the impression that those scientists not using social media did
not understand the full value of social media, were simply stuck in their ways or did
not know of social media. However, there is a large group of scientists that feel
hostility towards social media; these scientists know the basics of social media and
yet are very offended by the popularity of it (Neeley) due to the lack of peer review

process and subsequent apparent lack of credibility.

Apart from giving me valuable insight into scientist’s perspective of social media,
these experts assisted me in wording and developing my questions. My question

that discussed possible sources of help for social media use was greatly aided by
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expert input. Seeking out the opinions of people that had directly worked with
scientists to further their social media skills allowed them to give amazing insight
into what help could be offered to really assist scientists, such as speaking with
someone trusted (Neeley); as opposed to my generalized guess work of what

seemed helpful.

[ sought out the help of professors and students at Duke as a way to pre-test the
survey. | distributed it to professors and students both using and not using social
media and requested them to take the survey and let me know if they had any
questions or comments. These pre-testers were able to catch technology errors
within the survey application - [ used Qualtrix.com - as well as insight into how to
better format and phrase questions. I also sent the survey to my co-workers at
NOAA CSC to pre-test the institutional survey. Only minor changes were made after

this pre-test.

After speaking with the experts and pre-testing with professors and students, I felt
confident enough to distribute the survey to the rest of the people and institutions I
had listed as ideal candidates. I then proceeded to post the link to both surveys on
my blog and send them out over my personal Twitter and Facebook accounts to

distribute to an even wider audience than I would have reached otherwise.
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Chapter 9: Gathering Survey Results

There were a total of 26 responses to the scientific institution survey and 193
responses to the independent scientist survey. There were 15 institutions and 264
independent scientists on my original email list. After broadcasting the survey on
Twitter, [ received 5 retweets extending my reach to an additional 15,000 people.
Obviously, not all of those 15,000 people were staring at their computer screens,
reading their Twitter feeds at the moment those retweets happened, but it still
increased the number of responses I received. I received 19 email responses to my
survey stating the person had filled it out; most likely, there were more than 19
people out of the original 264 that completed the survey, they just did not reply to

the original email.

Science Institutions:

For the survey focusing on scientific institutions, respondents were primarily
government and university employees (Figure 1) classifying themselves as
professionals - as opposed to all of the university employees classifying themselves

as academics (Table 1).

42



Employment

2 10

§ 8

=

g 6

7

é 4

B 2

E 0 [ [ - Number of Respondents
£ < < 5

= > NS & &

2 & & T F S F
& & & &

Type of Organization

Figure 1. Number of respondents employed by each type of institution. ‘Other’ answers - ‘Private
pathology lab’ or ‘biotech supplier’.

Table 1. Classification breakdown of employee status. Overwhelming majority are professionals.

Students 2
Professional 17
Academic 7
Other 0

Respondents were also asked about their age. Majority of institution respondents
were in the 30-39 year old age range. There were no respondents in the under 20

year old category; all the other categories were relatively even (Figure 2).
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Figure 2. Breakdown of respondents’ age.

& Under 20

£20-29
30-39

£40-49
50-59
60+

Out of the 26 respondents, 14 stated that they were familiar enough with social

media to use it to promote their research or work related purposes (Table 2). Only

one person stated that they did not know much about social media and cited that as

the reason they did not use it.

Table 2. Tallied answers to the question asking the amount of exposure each respondent had to social

media.

Don't use it, don't know
much about it

Don't use it, are familiar
with it

Don't use it bc I've seen
it used incorrectly

Use it as a listening tool
for happenings in the
scientific world

Use it for personal use

Use it to promote my
research/work related
purposes

14
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When polled on sites that each respondent had personal accounts with, almost all of
the people stated they had a Facebook account with Twitter as the next most
popular site (Figure 3).1 also asked how frequently each person used the site - how
frequently each person logged on to his or her account and interacted with the site.
A majority of people answered that they logged on and interacted with the site more

than once a day (Table 3).

Social Media Use by Respondents

Other
Blogs
LinkedIn
Google+
YouTube Number of Respondents
Flickr

Twitter

Facebook

Figure 3. Social media sites used by respondents for personal use. Respondents were allowed to select
more than one site. ‘Other’ response - ‘peerevaluation.org’.

Table 3. Frequency of use for personal social media accounts. The text answers below ‘other’ are the text
answers after ‘other’ was selected.

Once a month 0
Once a week 4
Once a day 5
More than once a day 16
Other 1

Not quite every
day, but more than
once a week
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Twenty of the respondents that stated they did use social media for work purposes,

leaving six that stated they did not (Table 4). Majority of the institutions, however,

do not require their employees to use social media sites (Table 4).

Table 4. Answers to the questions: Does your institution support the use of social media and does your

institution require the use of social media?

Yes No
Institution
Support? 20 6
Institution
Require? 3 16

Of the institutions that allowed and supported social media use about half did not
require an application (Table 5). The half that did require an application approval
process stated that for the most part it was a simple form requiring multiple

approvals; a few of the respondents stated that the process was more involved

(Table 6).

Table 5. Answers to the question: Is there a process one must go through to obtain a social media

account?

Application Process

Yes

No

11
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Table 6. Answer to the question: How involved is the application process? The text answers below ‘other’
are the text answers after ‘other’ was selected.

Process Involvement

Simple form and

supervisor approval 1
Simple form and

multiple approvals 4
Complicated form

and supervisor

approval 0
Complicated form

and multiple

approvals 2
Other 2

Discussion and verbal approval

Institution uses one SM account with
content contributed from multiple
areas of expertise. No form is
necessary for new content. | will
answer these questions in relation to
coordinating content, not a new,
separate social media account

[ then continued to gather data on the involvement of the process as well as whether

or not the respondents thought the process provided equal opportunity for all

research groups or deterred research groups from applying in the first place as well

as overall assessment of the process (Figure 4, Table 7-8).
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Length of Application Process

Longer than a month |

3-4 weeks

2-3 weeks Number of Respondents

1-2 weeks

1 day to 1 week |

0 o5 1 15 2 25 3 35

Figure 4. Average length of time the application for a social media account takes for each respondent.

Table 7. Answers to the questions: Do you think the application provides equal opportunity for all
research groups to apply for social media accounts and Do you think this process deters other groups
from applying for social media accounts?

Yes |No
Equal
Opportunity? 6 3
Deters Other
Groups? 5 4

Table 8. Answers to the question: What is your overall assessment of the application process?

Assessment of
Process

Overbearing 0
Unsuccessful in
addressing main
issues
Unnecessary
Neutral

w IN|O|O

Relevant

Successful in
addressing main
issues 4

Nonexistent 0
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Another important aspect of institutional use of social media concerns the
involvement of the institution after the social media account is created (Table 9).
Table 9. Answers to the question: After the account is created, how involved is your institution?

After creation, involvement
of Institution

Very involved, every post
must be approved 2

Very involved at first, then
lessening involvement after
the account is more
established 2

Slightly involved, checking in
once a month to make sure
the account is flowing

smoothly 4
Not very involved, monitors

for rule violations 6
Not at all involved 5

Fifty-five percent of respondents stated that the institutions they were employed by
imposed rules on their social media use (Table 10). Respondents then gave
examples of rules, such as posts must first be shared on a .gov site and the post must
include a link to the original .gov site (Table 11).

Table 10. Answer to the question: Does your institution impose rules or guidelines to govern your use of
social media?

Institution Impose
Rules/Guidelines

Yes 11
No 8
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Table 11. Examples of rules or guidelines imposed by scientific institutions.

Rules/Guidelines

No retweeting and must link to
government website

newsoffice.duke.edu

Posts must be approved by the
Institutional Review Board

Encourage use of specific
hastags

Bloggers must follow pre-set
guidelines, and all posts are
reviewed for inappropriate
content (obscenity, non-AP
grammar, potentialy copyright
infringement) before posting.

content is usually edited for
consistency, link to more
content is preferred

Anything posted on social
media must be posted on a
.gov website -- this is a general
federal govt requirement (not
agency specific)

Requiring links to web pages

"Don't say anything you
wouldn't say on the 6 o'clock
news", "If in doubt, don't",
"Know that you can be fired
for absue of SM"

Facebook and Twitter are the most used social media sites by research groups and

scientific institutions, based on this survey (Figure 5). Table 12 describes practices

for monitoring success and comments on social media sites.

50



Social Media Sites for Outreach

Other
Blogs
LinkedIn
Google+
YouTube Number of Respondents
Flickr
Twitter | .

Facebook

0 5 10 15

Figure 5. Social media sites that respondents use for work purposes. ‘Other’ response - ‘related ads for
recruitment purposes’.

Table 12. Answers to the questions listed in the first column. Majority of respondents answered that
they do take the time to respond to comments and track statistics.

Yes No

Do you use web
statistics to track
success? 11 6
Do you take time to
respond to
comments? 15 3
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Table 13. Examples of ways managers of social media sites track success and other analytics.

Tracking Success of SM

Web Stats and Go.USA.Gov

analytics, engagement,
contest results, comments,
shares, etc.

We track individuals referred
to us via social media by
noting it in our master
database.

referrals, mentions (using
Google Alerts), etc.

We track numbers of unique
visitors, followers,retweets,
etc.

Number of fans, analytics from
facebook and bitly, traffic on
specific blog posts

number of followers, number
hits on the website that were
linked from social media sites

Followers/likes/views,
referrals back to agency
website

how many likes, how many
people talking or liking a post,
how many contacts we receive
from a post

don't know

None at the moment

Follower counts, retweet
counts, comment numbers

with a notification when
somebody write, is a group in
facebook from the medicine
faculty

Klout, Facebook stats, Twitter
followers/mentions etc
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Table 14. Responses to the prompt: Do you have anything else you’d like to share about scientific agency
use of social media?

Other Thoughts

It has really improved our web
hits and visits.

This is now essential, if only
because so many politicians use
social media

Wish more faculty and students
used it, and were willing to
attend workshops or training
sessions on it.

i suppose its good, since 'the
world has gone to facebook'...it
is a way to get out messages

Common sense is the only thing
that works. Repressive
rules/procedures deter staff
and inhibit development of SM
"voices" (=online personalities),
which are necessary for success
in new media

well | know that is far from the
branch I'm studying but | love
reading fashion blogs, is a
tremendous marketing of
clothing and accessories

Of the six respondents that stated they did not use social media for work purposes,
four said that they would apply if they were given the chance (Table 15). All six
stated that they saw the benefit of social media (Table 16). Majority of respondents
answered that they were most likely to use Twitter and Facebook, if given the

opportunity to use social media (Figure 6).
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Table 15. Answers to the question: Would you apply for a social media account if one was available?

Would Apply if Possible

Yes 4

No 2

Table 16. Answers to the question: Do you think the addition of social media would benefit your
research group’s overall goals?

SM Benefit Outreach
Yes

No

| don't know
I'm not sure

| do not have
enough info to
answer 0

[=1k=] =]k

Potential Social Media Use

[ don't have enough
Other

Blogs

LinkedIn

Google+

YouTube

Flickr

Twitter

Number of Respondents

Facebook [

0 1 2 3 4 5

Figure 6. Number of respondents and the social media sites they would potentially use if the opportunity
was available. ‘Other’ response - ‘None of the above’.
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Based on answers to the question working to determine what sources of assistance

would encourage respondents to use social media, working with a specialist or

someone trusted were the two answers shown as ‘most helpful’ or ‘might be helpful’

(Table 17).

Table 17. Table of possibilities for assistance and the scale of helpfulness.

Possible Assistance

Most
Helpful

Might be
Helpful

Neutral

Might be a
Hindrance

Would be
Hindrance

a

How-to Guides

Working w/ SM Specialist

Lectures/YouTube Videos
w/ Guidance

Testimonies from other
Scientists

Curated List of Twitter
users to Follow

Someone Trusted to
Answer basic Q's

Other

Table 18. Answers to the prompt: Do you have any other thoughts to share regarding social media use by

scientific institutions?

Other Thoughts

| think that there is a split between
older marketing people and the
younger ones about utility of social
networking

Fun, quicker than publishing in
other media, global, collaborative

Some parts of NOAA have Facebook
pages but these must be approved
at a high level. Why didn't you ask
about WIKIs?
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Independent Scientists:

The second survey addressed independent scientists and their use of social media
for science outreach. Majority of those surveyed were either students or academics

(Figure 7) and an overwhelming majority, 85%, was employed by a university

(Table 19).

& Student
& Professional
Academic

& Other

Figure 7. Classification of respondents based on employment or research status. ‘Other’ responses -
‘Graduated, looking for work’, ‘Professional between masters and PhD’ and ‘journalist/writer’.

Table 19. Breakdown of employee classification.

Line of Profession

Non-Profit 5
Government 7
NGO 2
University 162
Unemployed 1
Other 13
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Table 20. Responses to selecting the ‘other’ option when asked about their employment.

Line of Profession - Other

Research

Institute 3
Self-

Employed 1
Media 1
Private

Practice 1
Corporation 3
Retired 1

Majority of independent scientists respondents were in the 20-29 year old age

category (Figure 8) and in the Natural Science field (Figure 9) while about half, 54%,

were males (Table 21).

Age of Respondents

N

& Under 20
£20-29
©30-39
£40-49
£50-59
60+

Figure 8. Age of respondents.
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Field of Science

160

140

120

100
80
60 . . Number of Respondents
40

20
0 || [I—
Natural Health Social Outreach
Science  Science Science

Figure 9. Respondent breakdown based on field of study.

Table 21. Breakdown of respondents’ gender.

Gender

Male 104
Female 87
Prefer not to

answer 0

Most of the respondents stated they used social media for personal use and that was
the extent of their exposure to these tools (Figure 10). Facebook was the most
popular social media site used for personal reason with blogs as the second most

popular (Figure 11).
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Exposure to SM

Use it to promote my research/
work related purposes

Use it for personal use F

Use it as a listening tool for

happenings in the scientific

Don't use it b/c I've seen it used
incorrectly

& Number of
. Respondents
Don't use it, are familiar withit ...

Don't use it, don't know much
about it

Exposure to SM

0 20 40 60 80 100

Figure 10. Respondents exposure to social media for personal or science outreach purposes.

Personal Social Media Sites

Other
Blogs
LinkedIn
Google+
YouTube E Number of Respondents
Flickr

Twitter

Facebook

0 50 100 150 200

Figure 11. Number of respondents using each social media site for personal use. Respondents were
allowed to select more than one response. Facebook was the most widely used.
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Table 22. Text responses when ‘other’ was selected for personal site use of social media.

Personal SM Sites -

Other

FriendFeed

Tumblr

Postereous

Diaspora

Zooomr

Picasaweb

MySpace

Reddit

Academia.e

Weibo

Vimeo

[\S] [y ERY JURY IR JERGY FIRY N SN Y I

Majority of independent scientists are logging on and interacting with their personal

social media sites at least once a day if not more than once a day (Figure 12). Other

respondents are using their personal sites rather sporadically (Table 23).

80
70
60
50

30
20
10

Oncea Oncea Oncea
month week

Figure 12. Frequency of social media use of personal accounts. Majority of respondents use personal
sites at least once a day if not more than once a day.

Frequency of Personal Social

day

Media Use

More
than
once a
day

Other

Number of Respondents
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Table 23. Responses to ‘other’ for frequency of social media use on personal sites.

Freq of Personal SM

Use - Other

Couple times a week 1
3x a week 1
Between a week and

a month 1
every other month 1
1x every 2 months 1
Never 5

Almost half of the independent scientist respondents stated that they used social

media for science purposes - science outreach, research promotion, etc (Figure 13).

Out of the 41% of respondents, Figure 14 lists the social media sites used and Figure

15 lists the other sites added by respondents.

Social Media for Science Outreach

Yes

Figure 13. Respondent answers to whether or not they use social media tools for science outreach.
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Social Media Sites for Outreach

Other
Blogs
LinkedIn
Google+

YouTube/Vimeo & Number of Respondents

Flickr

Twitter

Facebook

0 20 30 40 50

()
-

Figure 14. Social media sites used for science outreach purposes. Respondents were able to choose more

than one answer. Twitter, blogs and Facebook were the most popular answers.

Other Social Media Sites for
Outreach

Ning

Eoportal
Slideshare

Prezi

Screencast

Mendeley

FourSquare E Number of Respondents

Zooomr
Flickr

Academia.edu

Posterous
Tumblr
FriendFeed

o
[N
)
w
S

Figure 15. Responses to the ‘other’ answer for the question: What social media sites do you use for
science outreach?
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Slightly more than half of respondents stated that they used web statistics software

to track success (Table 24), while a large majority, 77%, stated they take the time to

respond to comments on their social media sites (Table 24). Only a small
percentage, 18%, of respondents stated they imposed rules or guidelines for their
use of social media (Table 24). Figure 16 shows the amount of time, on average,

respondents took to reply to comments, and Table 25 shows examples of self-

imposed rules.

Table 24. Answers to the questions: Do you use web statistic software? Do you take the time to respond
to comments? Do you impose any rules or guidelines to your social media use?

Yes No
Web
Statistics? 37 35
Respond to
Comments? 55 16
Rules/
Guidelines? 13 59

Avg Time Responding to
Comments

£ 0-30 min
E31min-1hr
1-2hr
K2-3hr
©1 day
more than one day

As much as needed

Figure 16. Average time respondents said they took to respond to comments on social media sites. Over

half stated they took between 0-30 minutes.
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Table 25. Examples of rules and guidelines scientists impose upon themselves for social media success.

Rules/Guidelines

sunday morning is blog
maintenance day

One blog post per week

we target our staff to post 2 to 3
blog posts per month

Again, not as applicable as if | had
a true blog.

Limit time spent on activities; read
Facebook while drinking morning
coffee

Take periods away from each
network to avoid getting stale.
Tried out new networks e.g.
Diaspora. Save my posts offline in
a word processor.

Flexible depending on scheduled
activity which is programmed into
the week/project

| try for a post a week on our
NGO's Facebook page and a new
blog entry at least once a month. |
try to tweet at least twice a day.

One of the most interesting questions concerned the reasoning behind scientists
using social media in the first place. Answers ranged from “for fun” to “to expose
research beyond our scientific community” and from “to communicate with non
scientists” to “networking with other science professionals.” For a full list of

answers, see Appendix.
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Scientists were also asked if they read blogs. A large majority of them, 83%, stated
that they did read blogs (Table 26). They then listed some of the blogs that they read
(Appendix); Scientific American blogs, Ed Yong’s blog, and Deep Sea News blog were

the most popular blogs read.

Table 26. Answers to the question: Do you take time to read blogs?

Reading Blogs
Yes 45

No 9

Answers to the “would you like to share any other thoughts regarding social media
use for science outreach” section showed that there is still a large mix between
those scientists that are excited and see value in social media versus those that do

not believe it will stay around long term (Appendix).

Out of the scientists not using social media for outreach purposes, respondents are
split relatively evenly regarding “enough time,” “feeling negatively,” and “need a

» «

trusted person.” “Feel it’s a popularity contest” is the weakest reason while “feel it’s
not worth the time” and “need more information” are the strongest reasons (Table
27). When responding to how social media makes respondents feel (Figure 17),

scientists stated they mostly had not given social media a serious thought or were

impartial to it.
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Table 27. Table describing scientists’ responses for reasons they are not using social media. Half of the
options were split between strongest and weakest while the other half had a majority feeling that reason
was strongest or weakest.

Biggest Reason for No SM

1 (Strongest 2 3 4 516 (Weakest)
Not enough time 21 8 6 12 10 17
| feel negatively
towards SM 7 8 12 3 12 5
| feel it's a popularity
contest 2 8 9 15 6 11
| feel it's not worth
the time 20 9 8 8 11 10
I need a person |
trust to help me
start 11 11 6 6 8 10
I need more info to
decide whether SM
is worth the time 10 13 13 6 10 6

Feelings Toward Social Media

D> 3
+&e “OQ
< Y
8
&
&
¢
X

Number of Respondents

Figure 17. Answers to the question: How does social media make you feel? Majority of respondents had
never given social media a thought.
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Table 28. Additional responses to the question: How does social media make you feel? Respondents
originally selected ‘other’. Responses were mostly positive or negative with only three neutral
responses.

Feelings Towards SM - Other

Disgusted

Connected
Mildly Connected

A bit confused
Annoyed

About maintaining

N T =Y SN PN I ST Y

Cautiously interested
Depends on the media and
content 1

Cautious

Like rolling my eyes

Interesting 1

Stay away to not take over
my free time 1

Waste of my time 1

Ambivalent 1

[t turns out that most respondents were neutral towards the suggested methods of
support (Table 29) for encouraging social media use. Table 30 lists the added
suggestions in response to selecting “other.” A slightly larger, 55%, portion of
respondents agreed that sharing the responsibility of maintaining the social media
sites over the whole research lab or a group of people would encourage their use of

social media (Figure 18).
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Table 29. Responses to determine what methods of support would encourage social media use. Neutral
was the highest chosen answer for all options.

Help to Start SM

Most Might be Might bea |Would be a
Helpful Helpful Neutral Hindrance [Hindrance
How-to Guides 4 14 53 4
Working w/specialist 11 21 39 5
Lectures/YouTube
Video Guides 5 25 44 5
Testimonies from
other scientists 15 38 29 1
Twitter users to
follow 5 22 43 2
Someone trusted to
answer basic Q's 26 43 2
Other 4 1 10 0

Table 30. Responses to selecting ‘other’ for the question: What aids would help encourage you to use
social media for science outreach?

Help - Other

Justification for time spent 1
Not interested 3
Extra hour in the day 1
More older, professional users 1
Doing research interesting to

the public 1
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Shared Responsibility to
Encourage SM Use

“Yes

E“No

Figure 18. Responses to the question: Would sharing the responsibility of maintaining a social media site
throughout a lab group encourage your use of social media? A slightly higher, 55%, amount of
respondents stated yes it would.

If these scientists were convinced to use social media or set up within a lab group to
share responsibility, they would be most likely to use blogs or Facebook for science

outreach purposes (Figure 19).

Most Likely to Use Social Media Sites

Not enough info I

Other
Blogs
LinkedIn
Google+
YouTube
Flickr
Twitter

E Number of Respondents

Facebook

10 20 30 40 50

(=)

Figure 19. Answers to the question: if you were to start using social media for outreach, which sites
would you be most likely to use? Majority of respondents stated blogs and Facebook. Respondents were
allowed to choose more than one option.
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When asked why scientists would use those sites, most said it was due to the ease of
using the site or their previous familiarity with it (Appendix). Some scientists stated
that it was because it seemed to them that these sites were most popular with their

intended audience (Appendix).
Additional thoughts gathered (Appendix) again reinforced that there are strong

feelings both ways - some scientists see the benefit of social media while others

believe there is no true benefit and are not willing to be convinced otherwise.

Chapter 10: Coming to Conclusions

In order to draw conclusions, we need to first look back to the research questions.
As I stated in the introduction, I designed this survey to investigate the use of social
media in science outreach. More specifically, | wanted to determine if social media
could reach a larger audience than previously attained, what value scientists and
agencies found from social media use and which social media sites proved most
effective for the overall goals of outreach. I also wanted to gather rules and
guidelines scientists and institutions used to govern social media use in order to

design a set of best practices.

The case study with the National Ocean and Atmospheric Administration’s (NOAA)
Coastal Services Center (CSC) on their Multipurpose Marine Cadastre (MMC) project

gave me the most insight into whether or not social media could effectively increase
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the audience size for outreach. The simple answer is yes. By pushing the MMC'’s
content out through social media, especially Twitter, we were able to increase the
total webhits by 100% with a growing number of followers. Certain social media
sites are more suited to different goals; Twitter was much more effective for our
purposes, while Facebook has taken a much longer time to catch-on and still has not
reached the status we would like. Therefore, it is wise to scrutinize the type of
content you will be producing, your audience and your needs based on what each

site offers, before choosing the social media site you use.

Many of the scientists that responded to my survey also stated that they used social
media sites to reach a wider audience than they would previously be able to attain.
When asked for their biggest reasons for using social media, many said that they
were able to reach an audience outside of the scientific community, they were able
to reach an important market, expose more people to science, promote their science
and communicate with a wider audience. Most social media sites have user numbers
in the millions with many socioeconomic backgrounds represented. This means that
no matter your intended audience, you can find a social media site that will help you

to reach it, effectively.

The majority of the scientists surveyed stated that networking was the biggest value
they gained from social media. This included networking with scientists in other
fields, scientists they are currently working on research projects with (to keep

everyone in the group updated), and even networking for funding opportunities.
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Many scientists describe the sense of community they have gained with other
scientists in and out of their field of research that has helped them gain exposure for
research opportunities and co-authoring. Other scientists stated that social
networking helped them to land jobs and research positions in addition to helping

them connect with a larger public community than they would have otherwise.

Another value gained from social media is the ability to hone and improve
communication sKills. Scientists said that writing blogs forced them to focus on their
topic and clarify ideas in order for a wide variety of audience members to
comprehend their research. Scientists also enjoy the aspect of learning new science
research without having to seek out the information themselves. Scientists are able
to read about interesting discoveries they might have otherwise missed while the

information is passed to them through an easy medium.

Institutions, such as CSC, have found value in being able to quantify their reach and
determine the amount of people relying on their projects. That way, they are able to
give quantitative data for why that project should receive funding, not get cancelled,
or require additional resources. Today, it is more important than ever to be able to
show data proving that a project is meaningful and necessary in order to continue
receiving funding and support. Social media, and using web statistic software, can

fill the void for finding relevant data.
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Social media also allows institutions to be more accessible to audiences that
previously felt disjointed and lost in the void. Government institutions, for example,
become more open to direct communication; the average person is now able to
tweet the President, NOAA, or other institutions. Depending on site monitoring and
volume, that person might not be replied to in a timely manner; however, he or she
has a much better chance than previously in getting a response from any of these

agencies.

There are a wide variety of social media sites. New sites pop up almost daily and no
one can ever tell which sites will stay around and which ones will fall to the dust.
Based on my research, both scientific institutions and independent scientists use
Twitter and Facebook more than other social media sites; blogging sites come in a
close third (independent scientists actually use blogging more than Twitter and
Facebook). Twitter is estimated to have just reached 500 million users, while
Facebook announced last year that it reached over one billion users (Bennett 2012).
A previous study done investigating social media use by research scientists found
that 27% of scientists use social media sites such as Facebook, 14.6% of them use
blogging sites, and 9.2% use microblogging sites such as Twitter for research

purposes (Nicholas et al 2011).

An important aspect to consider, however, is active users. Active users are defined
as users who log on to the social media site at least once a month. Facebook is

estimated to have 750 million active users (Crum). Another important aspect is
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amount of traffic on the site per day; Twitter has over 140 million tweets per day
(Crum). Within just those two sites, there is a great deal of potential for distribution

of your message.

There are still many questions regarding social media use left unanswered. Two of
these questions turn up in almost every conversation with non-social media users:
How do I know what [ am reading is trusted without peer-review? And how do |
protect my research from being scooped by another researcher after I have posted it
online? The first question is easier to answer. There is no formal peer-review
process for social media; if there was, we would be back to the long cyclical scientific
process we are trying to break away from in the first place. However, there is an
informal process that helps readers to trust the source. After a scientist posts a blog,
other scientists and people all over the Internet have the opportunity to read the
blog. If there is something fishy in the writing or statements not backed up by facts,
readers will call the author out. The author then has the responsibility to back up
their claims, fix their errors, take the blog down, or risk loosing all credibility on the
Internet. What this means for other readers is that you need to be an educated
reader; take the time to read - or at least skim - the comments to check for these

types of call outs.

The second question, how to protect your ideas, is not so easily answered. The
Internet is a tricky place; once content is posted, it is out there forever, for all to see

and use how they see fit and is almost impossible to monitor. This means that when
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you put your content on the web, you run the risk of someone else taking it and
scooping your idea. This is one of the main reasons a majority of medical
professionals are not involved in social media (Zivkovic, 2011). Unfortunately, there
is no good way to handle this issue as of yet. It might seem overly optimistic, but the
community that has formed on social media comprised of scientists from all areas of
research does a great job of protecting each other and their research. There is a
seemingly unspoken rule that says, help to protect other scientists’ ideas and they
will help protect yours. Whether or not this is true, it is at least a known issue and

one that is consciously being worked on.

Chapter 11: Set of Best Practices for Social Media Use

Pulling from data gathered in the survey, NOAA case study and interviews with
experts in the field of social media for science outreach, I developed a list of 11
guidelines scientists and scientific institutions should follow when starting out in

the field of social media.

Rule 1 - Get a Good Feel for the Site BEFORE Jumping in

The Coastal Services Center (CSC) staff I worked with was tentative to start out with
social media. As I taught them more about the sites, and as they used their personal
accounts more, they became more comfortable and lessened restrictions as well as
quickened the post approval process. Before starting into a social media site, take

the time to get to know the site. See how other people and other scientists are using
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the site, look at the site’s “About” page and read up on the site, and even Google
search it to see what other help pages are out there for the site. Out of the scientists
surveyed, the sites that respondents were already familiar with were the sites they
were most likely to use if starting social media for outreach. It makes sense: familiar

is comfortable. After taking the time to learn, it will not be long before you will feel

» « »on

like a pro at tweeting and know all about “likes,” “tweets” and “+1’s.

Also take the time to know your audience before you start talking. Know how they
prefer to get their information, the formats they like reading, and the social media

sites they use in order to streamline your time and effort. Take time to listen to the

conversation before speaking - something that is often easier said than done.

But throughout all of this, give yourself a cut off point. Spending months of
researching each site, talking to people and getting to know your audience will turn
into overkill. At the end of the day, the best way to get to know these sites is to use
them. So gather the background information and then dive in, you will realize what

works and what does not.

Rule 2 - Analyze your Needs and Content Before Choosing the Site
to Use

Certain social media sites are better for pushing out certain types of content than
others. Determine what types of content you have: are you filled with quick quotes

or updates on your research or do you have a long list of links to great resources?
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Twitter might be the best for you. If you want to take the time to explain the link you
are posting or have great visuals (such as pictures of cute animals or cool proteins),
Facebook or Google+ might be a better option. You will also want to consider where
your audience is. Narrow down your scope - aiming to reach the “general public”
will never be successful - and determine what sites those people are actively

participating in. It will allow you to streamline your efforts and maximize results.

Many institutions do the same thing. They require research groups to apply for a
social media account and ask for information that forces the group to really analyze
how the social media account will benefit the project’s overall goals. It is a good

practice to get into.

But know that there is no simple solution. Social media is still very new, which
means that there is no recipe that states, “if you have information X, use site Y, but if
you have information Z, use site A.” Use your best judgment based on the type of

content you have to share and what the site offers its users.

Rule 3 - Strongly Consider Twitter and Facebook

At this point, it might seem overdone, but I will say it once again: Twitter and
Facebook are currently more widely used than other social media sites. Chances are,
your target audience is already using one - if not both - of these sites, as are
colleagues and other potential collaborators. Cover multiple areas with one step:

stay current on science events, keep up with researchers in your field and in other
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fields and communicate and promote your research to a diverse array of interested

people.

Added bonus: people who already know you are on these sites. You have a built in
audience for your first posts with potential for resharing and therefore reaching out
to new audiences. By tapping into your existing networks you add traction to the

information you are sharing rather than having to build from the ground up.

Rule 4 - Have a Blog

This rule might also seem obvious but it is worth stating. Blogs teach scientists to
focus and force them to effectively communicate to a non-scientific audience. If you
are confusing, readers will tell you. It will test your communication skills while
promoting your research. A blog will also give you a source to post on your social
media sites on a regular basis — because you should aim to blog on a regular basis.

This will bring even more people to your research.

The purpose here is to create a strategy of having a space to share your thoughts
and a space to promote what you have shared. Sites such as Twitter and Facebook
create an online persona for you to develop and enhance but these sites only take
you so far. Having a blog - or even a website where you can share your thoughts -
compliments that persona and adds depth to your online presence. Blogging also
helps you break out of the typical “research, submit for publication, get published

about the time you need to be updating those results with more relevant data” cycle;
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it is real time and communicates the bottom-line of research in effective ways (LSE

2012).

Even if you can only blog once a month, there is still value. Many survey respondents
noted that they aimed to blog once a month on new research, and they were
pleasantly surprised with the amount of readers they received for each blog. You
can even use the blog to attract potential PhD and masters students; the point is to

define what information you want to share and to do so in a semi-structured way.

Rule 5 - Track your Statistics...but Don’t Chase Them

Free web software for tracking statistics is readily available. Majority of the sites
you can use to manage your social media accounts, such as HootSuite, even track
statistics for you if you use their URL shortener. Take advantage of it. Determine
what content is most popular, what time of day is best to post new content, and
overall how many people you reach. All this information is useful when figuring out
how successful your efforts are, what you can improve on and how much effort you
need to be putting into each site to reach your goals. You can then take this
information and share it with funders, potential funders and group members to

show the worth of your work.

On the other hand, do not get obsessed with your statistics. Growing your number of
followers is great but quality is still more important than quantity. Have a strategy

to disseminate information and stick to it. Do not get hung up in wanting to break
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200 followers or the fact you lost three followers yesterday. The important point is
that you are taking the time to share your research with more people than you

would have reached otherwise.

Rule 6 - Get Help, Give Help

If you are unsure of how to use social media tools effectively for science outreach,
find resources to help you. Find another scientist or research group that is using
social media and talk with them. Tell them to answer honestly, ask them your
questions, talk out your issues and see what sort of insight they have gained on how
best to use social media tools. Let these other scientists be the testimonies that will
help you believe in the power of social media and teach you the ins and outs before
jumping in prematurely. Seeking help from other scientists can be less time

consuming than attempting your own research on all of these different sites.

If you are an institution attempting to encourage your research groups and
scientists to start using social media, give them the tools to feel comfortable. Take
the time to develop How-To guides, find people that are willing to serve as points of
contact that other people can go to with questions, gather testimonies from the
others using these tools to create a testimony page/pamphlet/book for new
scientists to reference. Creating resources will help facilitate and encourage social

media use and increase science outreach.
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But do not waste time re-inventing the wheel. There are amazing resources already
out there that you just need to find and distribute to your employees or use for your
own research. Granted, there will be institutions that prefer to have their own
guides and sets of testimonies, but feel free to pull from these other valuable
resources. Also, do not simply talk to one person and think that is the end all be all.
Everyone has a different opinion and even three people that all believe in social
media will have slightly different perspectives on how best to use sites and which
sites are best for which purposes. You need to talk to a wide variety of people to

gain a real picture of social media use for science outreach.

Rule 7 - Be Consistent, Be Committed

One key to social media is to have a schedule and stick to it. Make a pact with
yourself to blog once a month or once a week, tweet three times a week and post on
Facebook twice a week, for example. Set aside a day, an hour, a period of time to
work on your blog. Set aside 10-15 minutes a day or every other day to respond to
comments. It does not need to be much, but choose a schedule that works for you
and stick with it. This way social media will have less of a chance of falling to the

back burner when you get busy.

The other benefit to having a schedule is when new people find your site they will
notice that you post at certain time intervals and the blog or account is active. There
is nothing more disappointing than finding a new and interesting blog only to

realize the last post is from months or years ago and who knows when new
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information will come through. Readers and followers want to know that following
you or reading your blog will be beneficial to them in terms of gaining new
information. Where is the return on investment if the blog you follow only posts a

new blog once a year?

Rule 8 - Don’t Let Social Media Take Over

[t all has to do with discipline and balance. Dedicate time to social media but do not
get sucked in to the point where you lose track of your research or the other things
you need to be doing. Keep in mind you have to be participating in the real work in
order to have good information to bring back to the social media sites (Neeley
2012). There are tools available to make sure you do not miss anything big, such as
alerts for mentions or comments, and if there is big news it will stick around and be
promoted enough for you to see it even if you are not constantly monitoring your

sites and accounts.

Social media can be described as a river, as opposed to a lake or body of water - you
do not need to read every tweet, blog or post within the well of information. Merely
dip into the river when it is useful and do not worry about what is flowing past
when you are not there to witness it (Neeley 2012). It is simply impossible to keep a
constant eye on everything that is happening on social media while still

participating in research and other aspects of the real world.
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Rule 9 - Keep it Simple

You have all heard the saying, KISS - Keep it Simple, Silly (or other, not as nice
names). But the saying holds true. Keep what you are saying at a level that people
will be able to understand. Think of your audience and meet them where they are in
terms of jargon and language use. If you are targeting GIS technicians, like the MMC
does for the most part, it is okay to use GIS related terms. But if you are targeting
elementary school children, do not using high school level language, you will not be

successful.

Think of your content before building something complicated on the Internet. Start
your blog with an idea and a focus and then as readership grows, expand to suit
your audience. For example, bloggers Patrick Dunleavy and Chris Gilson started the
blog, “LSE Election Blog”, aiming to share election information in the UK in 2010
(LSE 2012). The blog gained popularity and quickly transformed into “British
Politics and Policy” that covers all aspects of what its name states. This was due to
the demands of readers. However, there is no reason to put in the effort to create
this ornate project at the outset; you will wind up tiring yourself out before you
have even reached the point of success, and you do not know what your readers

want until you gather readers in the first place.

Rule 10 - Share the Responsibility

Over half of the survey respondents stated that sharing the responsibility of social

media over the entire research group or lab group would encourage their use of
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social media for outreach. Posting a blog once a week does not sound as daunting
when there are five authors contributing - all of a sudden you are only responsible
for blogging every six weeks. Monitoring comments on the blog, Twitter and
Facebook sites can consume a good amount of time. But splitting that responsibility
between the same five people means that it requires 10-15 minutes of your time
once or twice a week to monitor. The bottom line is that every lab should tweet and
blog (Wilcox 2011). Note: every lab, not every scientist. Spread the effort over a

collaborative team because that is how science is done - collaboratively.

Just make sure through all of this collaboration that you are communicating with
your social media team members. No one needs to see the same thing posted five
times or his question answered five times. Communicate with the other members of
your lab or research group and determine who is blogging when, who is posting
new content, who just tweeted that link to breaking science in your field, and who
answered that Facebook fan’s question. With the power of emails, texts and phone
calls, even if you are not actually in the same physical lab or office you can still

communicate to the team about your social media happenings.

Rule 11 - Go in with a Plan

Creating a new social media account or blog site is exciting. It makes you want to
jump in, write that first welcome to my blog post and feel like you are ready to go!
However, the more successful blogs are the ones that have been thought out before

they begin. Meet with your editorial team, research group, anyone that will be
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working on the blog with you and draft the subjects - not the full blog - for the first
ten posts. This forces you to develop a template so that you can determine what
your blog will be about each week/month without having to strain yourself coming
up with something new. For example, if you are researching different varieties of
stingrays you could do a feature on each species. If you are going into the field for
two months, you could blog daily - or when Internet connection allows - and do a
“notes from the field” angle. The important question here is: what will the blog look

like in six months? Then go about planning to make sure it ends up that way.

Discussion and Conclusions:

Social media is new. Some sites feel as if they have been around for ages while
others really are brand new and still gaining large quantities of users. But the fact is
that science has just begun to chip away at the tip of the iceberg of potential for
outreach and collaboration using social media. There is a great deal of information

we have already gathered but even more that we have yet to discover.

With this project, my goal was to begin to fill those data gaps and answer pressing
questions. Maybe one day we will have a recipe stating, “for sharing information X,
use social media site Y,” but that seems rather far off. My survey instrument worked
towards determining what value scientists have gained from social media use, what

social media sites are the most used and most effective as well as what best
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practices could be pulled from the insights of a large group of scientists using and

not using social media.

By utilizing the survey data and experience gained with NOAA, I was able to paint a
better picture of the realities of social media use without having to specify who is
the group wanting to use social media, what sites they want to use or field of study
they are in. Other people have developed similar pieces, how-to guides and other
help for scientists using social media. However, most of these guides are focused to a
specific type of scientist - government employee, natural scientist or social scientist
- or are based solely off personal experience with social media with no broader
research or a few questions asked to a small audience. The few research projects
investigating social media use on a larger scale are published in research magazines

or hidden behind pay walls.

As with all research projects, there were sources of error. A few of the survey
questions passed through the pre-testing but turned out to be confusing to a small
group of respondents. For example, in the actual survey the questions were not
numbered the same way I saw in the draft phases. There was one question that
included a reference to a previous question based on question number, and a few
respondents did not answer the question, instead stating, “there are no numbers, I
do not know what question you are referring to.” Another issue was a question
using a scale of 1 to 6. In my drafts, I stated that 1 quantified strongest while 6

quantified weakest; however, this did not translate into the final version and again
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confused a small group of respondents. I received emails stating their confusions

but was unable to alter the survey instrument after it had already been distributed.

The case study with NOAA’s CSC was a valuable addition to my overall research.
Social media use within government institutions requires unique exceptions and
tactics for success. Experiencing that first hand allowed me to draw from that
experience and add it to my conclusions in a way that meant government employees
could use my set of best practices and employ them while still falling within

government restrictions.

There is a large amount of potential for science outreach and collaboration by using
social media. However, there is also a good bit of risk involved as well. This means
that scientists and scientific institutions are at times tentative to jump into using
social media and require guidance throughout the process. My project will help
scientists and scientific agencies alike to feel more confident in how they utilize
social media tools. There is no right or wrong way to use social media, only better

and worse. [ aimed to share practices for the better side of social media use.

My hope is that scientists and scientific institutions continue to utilize these tools
and learn more effective ways to communicate science using social media. Science
communication has become a vital element in the success of a research project, and
social media has become the tool of choice. But poor use of these tools will

discourage their use and result in more problems for science outreach. Therefore,
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developing aids, such as this one, is crucial to the future of social media use for

science communication.
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Appendix:

Survey Questions:

Scientists Using Social Media Survey

Definitions:

Social Media - a form of online communication, which enable users to share ideas
and information within a community. Social Media software can include blogging,
microblogging, and social networking sites.

Demographics (for both surveys)
1. What field of science do you work/study in?
a. Open ended
2. Which category would you classify yourself in?
a. Student
b. Professional
c. Academic (non-student)

d. Other -

3. What type of organization do you work for
a. Non-profit
b. Government
c. NGO
d. University
e. Unemployed
f. Other -

4. What is your age?
a. Under 20
b. 20-29
c. 30-39
d. 40-49
e. 50-59
f. 60+

5. What is the amount of exposure you have had to social media?

a. Don’tuseit, don’t know much about it
b. Don’t use it, are familiar with it
c. Don’tuse it because I've seen it used incorrectly
d. Use it as a listening tool for happenings in the scientific world
e. Use it for personal use
f. Use it to promote my research/work related purposes
6. Do you use any of the following Social Media sites for personal use (not work
related)?
a. Facebook
b. Twitter
c. Flickr
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d. YouTube
e. Google+
f. LinkedIn
g. Blogs

h. Other -

7. How frequently do you use social media sites for personal use?
a. Once a month
b. Once a week
c. Once aday
d. More than once a day

e. Other -

8. What is your gender?
a. Male
b. Female

c. Prefer not to answer

Independent Scientists
9. Do you use Social Media to promote your scientific work?

a. Yes
b. No

If yes to #9,

10. What types of Social Media do you use to promote your research?

a. Facebook
b. Twitter
c. Flickr
d. YouTube/Vimeo
e. Google+
f. LinkedIn
g. Blogs (Writing, not just reading)
h. Other (including social bookmarking such as Digg, Reddit, etc) -

11. Do you read blogs? If so, which ones?
a. Open ended
12. Do you use web statistics software to track the success of your social media

use?
a. Yes
b. No
13. Do you take time to respond to commenters on your Social Media sites?
a. Yes
b. No
If yes to #13,

14. How much time on average do you take to respond to comments?
a. Open ended

15. What was the biggest reason you started working with social media?
a. Open ended
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16. Do you follow general rules or guidelines to monitor your use of Social Media
and blogging? (Number of blogs per week/month, amount of time spent on
each Social Media site, etc)

a. Yes
b. No
If yes to #15,

17. Could you please give examples of some guidelines?
a. Open ended
18. Please share your Social Media sites/blogging sites. (Optional)
a. Open ended
19. In your opinion, what is the largest value you’'ve found from using social

20. How does social media make you feel?

media?
a. Open ended
If no to #9,
a. Hostile
b. Impartial
c. Excited

d. Never thought of it

e. Other -
21. What is the biggest reason for not using Social Media? Rank the following
answers from 1-6, 1 being the strongest reason and 6 being the weakest.

a. Notenough time

b. Ifeel negatively towards social media

c. Ifeelit’sa popularity contest

d. Ifeelit’s not worth the time

e. Ineed aperson I trust to help me start

f. Ineed more information to decide whether social media is worth the

time
22. What of the following would most help you to start using Social Media?

a.
Most Might be | Neutral Mightbea | Would be a
Helpful Helpful (3) Hindrance | Hindrance
(5) (4) (2) (1)

How-to Guides for
each Software

Working with a
Social Media
Specialist

Lectures/YouTube
Videos with
Guidance

Testimonies from
other Scientists

Curated List of
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Twitter users to
Follow

Someone Trusted
to Answer basic
Questions (how to
sign up, etc)

Other -

23. Would you be more willing to use Social Media if the responsibility was
shared over a group of people (ex. the full research lab)?
a. Yes
b. No
24. Of these Social Media sites, which are you most likely to use?
Facebook
Twitter
Flickr
YouTube
Google+
LinkedIn
Blogs
Other -
i. Idon’t have enough information to decide
25. Why?
a. Open ended
26. Are there any other thoughts you’d like to share about using Social Media for
sharing and discussing scientific research?

S@ me a0 o

Structured Institution (Institution = larger corporation the
individual is employed by, research group = smaller group the
individual works within, ex - Duke University is the institution and
the Nicholas School of the Environment is the group or NOAA is the
institution and a research lab is the group)
27.Does your institution support Social Media use as a form of online public
outreach?
a. Yes
b. No
If yes to #27,
28. Does your institution require the use of Social Media sites?
a. Yes
b. No
29.1Is there a process one must go through in order to get a Social Media
account?

a. Yes
b. No
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30. How involved is the process?
a. A simple form and supervisor approval
b. A simple form and multiple approvals
c. A complicated form and supervisor approval
d. A complicated form and multiple approvals
e. Other -
31.0On average, how long does the process take from the beginning of filling out
the form to the final approval and creation of the Social Media account?
a. 1dayto1week

b. 1-2 weeks
c. 2-3 weeks
d. 3-4 weeks

e. Longer than a month
32. What is your assessment of the process for the creation of Social Media
accounts?
Overbearing
Unsuccessful in addressing main issues
Unnecessary
Neutral
Relevant
Successful in addressing main issues
g. Nonexistent
33. Do you feel this process provides equal opportunity for all groups within the
institution to obtain social media sites?

e a0 o

a. Yes
b. No
If no to #33,

34. Why do you think this process does not provide equal opportunity for all?
a. Open ended
35. In your opinion, does this process deter groups from applying for Social
Media sites?
a. Yes
b. No
36. After the social media account is created, how involved in your institution?
a. Very involved, every post must be approved
b. Very involved at first, then lessening involvement after the account is
more established
c. Slightly involved, checking in once a month to make sure the account
is flowing smoothly
d. Notvery involved, monitors for rule violations
e. Notatall involved
37. What forms of Social Media sites does your group utilize to promote your

research?
a. Facebook
b. Twitter
c. Flickr
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d. YouTube
e. Google+
f. LinkedIn
g. Blogs
h. Other -
38. Do you use web statistics software to track analytics for any Social Media
sites?

a. Yes
b. No

If no to # 38,

39. What ways do you track the success of the Social Media sites?
a. Open ended
40. Do you take the time to respond to commenters on your Social Media sties?
a. Yes
b. No
41. Does your institution have rules or guidelines governing use of Social Media
for agency purposes? (Content of posts, use of retweets/mentions on Twitter,
requiring links to homepage, etc)

a. Yes
b. No
If yes to #41,

42.Could you please give examples:
a. Open ended
If no to #27,
43.Did your group or institution at one time have social media accounts that are
no longer active?

a. Yes
b. No
44. Would your group apply for a site if the option was available?
a. Yes
b. No

45. Do you think the addition of Social Media would benefit your group or
institution’s outreach efforts?
a. Yes
b. No
c. Idon’tknow
d. I'm not sure
e. Idonot have enough information to answer

If yes to #45,
46. Of these Social Media sites, which is your group most likely to use?

a. Facebook

b. Twitter

c. Flickr

d. YouTube

e. Google+

f. LinkedIn
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g. Blogs
h. Other -

i. Ido not have enough information to answer

47.What form of support from your larger institution would encourage your
group to use Social Media?

a.
Most Might be | Neutral Mightbea | Would be a
Helpful Helpful (3) Hindrance | Hindrance
(5) (4) (2) (1)

How-to Guides for

each Software

Working with a
Social Media
Specialist

Lectures/YouTube
Videos with
Guidance

Testimonies from
other Scientists

Curated List of
Twitter users to
Follow

Someone Trusted
to Answer basic
Questions (how to
sign up, etc)

Other -

48. Are there any other thoughts you’d like to share about using Social Media for
online marketing of your group or agency’s goals and research?

Marine Cadastre Twitter Statistics:
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Figure 20. Total webhits for marinecadastre.gov starting October 2010 and going until after the Twitter

account was established up until January 2012.

97




Before Twitter

y = 37.145x - 1E+06
18000
16000
14000
12000
10000
8000 e===Total Hits
6000 — Linear (Total Hits)
4000
2000 7
0 T T T T T T T T T T T !
O O O ™ = ™~ = o o
o o T S
2O 0 o a9 = = > o '_5‘ o Q
S2asegIE2228

Figure 21. Graph of webhits before the creation of the Marine Cadastre Twitter account.
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Figure 22. Graph of webhits after the creation of the Marine Cadastre Twitter account.



Table 31. Monthly follower totals for Marine Cadastre account.

Month # of Followers
July 26
August 21
September 30
October 19
November 22
December 1"
January 82
February 52

Independent Scientist Results:

Table 2. List of all blogs independent scientists using social media read.

ScienceBlogging.org 2

ResearchBlogging.org

ScienceSeeker.org

ScientificAmerican

Laelaps

PZ Meyers

R (NN o [k e

Great Beyond

Yale Environment
Blog

Green Grok

Tree of Life

John Hawkes

DG McAurthur

ScienceGeist

ChemlJobber.blogspot

Carin Bondar

Ed Yong

Discover

Nat Geo

WSN Blogs

Oikos

L e e N T I Vo R e O N O S =S I S 'Y

EEB and Flow

Statistical Model
Causal Inference 2




Social Science

Marginal Revolution

The Loom

Galileo's Pendulum

Cocktail Party Physics

Biology Files

R R Rrw (kN

Through the Looking
Glass

Neuron Culture

Superbug

Artful Amoeba

[ I =N =Y

Last Word on
Nothing

Deep Sea News

Myrmecos

Bug Girl's Blog

Bug Geek

Dragonfly Woman

Beetles in the Bush

Slashdot

Bishop Blog

L L T N o O W = ¥ Gy /S

Ohio Birds and
Biodiversity

Bad Astronomy

The Intersection

Cyborgology

Resilience Science

N = = SN 'Y

Environmental
Economics

Climate Post

Peeling Back the Bark

Climate Progress

N IS = =

Bill and Dave's
Cocktail Hour

[E

John Bruno

Butterflies and
Science
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Real Climate

The Monkey Cage

Wonk Book

Andrew Gelman

I T =N TSN

Free Thought

Southern Fried
Science

DrugMonkey Blog

Jezebel

Andrea Kuszewski

Nature

American Science

Why Evolution is True

N e O e = N =N I 'Y

Alexandra Motron

Table 3. List of reasons given from independent scientists for using social media.

Reason for Using SM

Reach important market

to keep web information up to date

fun

to expose research beyond our scientific community

connect with friends

just got into it naturally. As a blogger, it felt normal to explore new
platforms we they emerged.

Expose more people to science

wanted to use as an educational tool about my research and about
other issues like conservation, animal welfare

Large audience

wanted to promote my science writing

Communicate w non scientists

as it provides another and new voice

to live in the real word

to promote my scientific writing and to see what other work is going on

in the community

Boredom, love writing, needed a new venture.
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Interaction is key in research.

| think that social media (like blogs) are an amazing way to share
information about my ideas and research. | view them as reaching a
much broader audience than | could do at scientific meetings, etc.

Fun to network, and want to be visible

To share my work and learn about the research and writing of others
with similar interests.

For fun

Networking, Increase awareness of insects and entomology, practice
writing

peer pressure

curiosity

| actually had to create a twitter account as part of a grant | was
awarded

To connect with other scientists, learn about current happenings in my
field, and promote my own work

networking and making my research more well-known

seemed like a good way to get my name out there

stay in touch

to stay current with communication trends

easy access to lots of information

it's popular and an easy way to reach a lot of people

went to training at the American Society for Association Executives
Annual Convention

Nature outreach & education

Social

to explore my topical area

Everyone else was doing it.

reach a larger audience, satisfy creative urge

personal

Teaching

keep up with friends

Promotion

networking with other science professionals

possibility of exposure to different audience

searching

it's a great way to stay up to date on what is happening in the field. It
also is a way to get science out there with the public.
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stay in touch

self-promotion

to disseminate the results of my work

| use social media for personal use. It seemed silly not to use it for other
communication reasons.

To follow scientists in the field of quantum computing.

reducing filter failure and improving trend scouting (crowd-sourcing)

networking, learning, personal growth, improvement of communication
skills

interaction with other researchers, promotion of research

| see it as a great tool for engaging with other scientists.

| like outreach, started doing it for fun, and then found it useful to
promote my science

To create networks with other scientists. To keep up to date with
science news, trends & opinions

Advocacy of mathematics and science

Connection with current research interests of peer review

Realisation that society was undegoing a paradigm shift in
communication methods and that scientists needed to do better

promote my website biochembio.com

networking and ideas and interaction

| saw the way that other scientists were using it.

Many of my papers were not being cite in cases where they were highly
relevant, and | think a lot of that has to do with my early-career habit of
publishing in non-ISI-listed journals. | started using social media to raise
the profile of some of these obscure papers.

Fins it a rewarding change of pace and philosophy from academic
writing.

| attended Science Online 2011 -- this was the reason | started using
Twitter. | had already been blogging, which | started as a photographer
but evolved into a research blog in its first year.

Table 4. List from independent scientists describing the biggest value they have found from using social

media for science outreach.

Biggest Value

Raising awareness, informing peers and students,
recruiting

people stay informed on happenings in your group
(even people in the group)

103



networking

exposure of research to greater scientific and public
community

Just started yesterday.. not sure.

the broad audience that you are able to reach

community - incredible networking opportunities.
Got gigs and jobs this way, helped many others get
gigs and jobs this way.

Networking with other scientists, exposure for
research & writing beyond those in my field

Allows me to connect with like-minded
professionals and citizens, and is a great tool for
finding news about the natural world.

meeting other science professionals and making
connections that wouldn't be possible otherwise

news and commentary

communication

to be connected being part of a big community

networking and cross-promotion

Networking

keeps me in touch

People who share the same interests as mine, who
interact, and who are willing to co-author research
papers

Writing on the blog helps me clarify my own ideas.
Additionally, I've been surprised by how many
visitors the blog gets.

Finding new ideas and connections, especially
across disciplines

making professional connections, generating
interest in my research, reaching a wider audience,
meeting new collaborators and learning about new
researchers and work.

Sharing latest science information....e.g.
breakthroughs, articles, inventions etc.

Keeping in touch with distant friends

New ideas from discussion with broad array of
people, better writing & communication skills
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overall

increasing the amount of interesting work i am
exposed to. very hard to do with traditional
systems, and i can select for quality

Connecting with other scientists and science
communicators outside my field or away from my
geographical location

not sure, still evaluating

meeting collaborators other individuals interested
in the field

Networking with other scientists

Networking

networking with other science bloggers

keeping well informed

stay current with research and policy

having news, science delivered to me, rather than
having to seek them out.

exposing many people to our science research in an
easy and effective manner

new audiences using our library and archive
materials

Making nature education available to a huge
number of people

Social connections

Connection

reaching a greater audience with my work, link
general public to interesting things we do in my lab

reaching many people

Ease of communication

keeping up with colleagues and friends

contac people

Ability to stay connected with other professionals

personal use more valuable than professional at
this point

fast searching for various information

information is up to date
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increase exposure to science, tracking allows some
monitoring of success

reaches a focussed, target audience

It has improved my non-technical writing.

Discovery of interesting work that | might have
otherwised missed.

trust building in multiple networks/circles and
trend scouting

networkding, I've met a large number of really
fascinating and excellent people. Also, it's exposed
me to a number of fields outside my own area of
research that | likely wouldn't have pursued
without social media.

interaction with other researchers, i.e. questions
about a product, commiserating about research life

Engaging with scientists from other fields.

Financial. Being available on social media has
brought in a lot of donor funding.

contacts i've made online have lead to career
opportunities offline

Making long term professional friendships for
academic discussion of our common topic

Immediate knowledge of trending web literature

Exposure to a different audience, direct connection
with information consumers, connecting with
likeminded scientists

new friends, information, laughter

Being directed towards useful/interesting content
by other science enthusiasts.

Linking to funders (environmental grantmaking
foundations). Bouncing ideas off funders at a pre-
proposal stage. Connecting with journalists who
have profiled my publications in outlets with much
bigger impact than journal press releases were
reaching.

Interaction with others interested in similar topics,
as well as name recognition, which is helpful as a
starting scientist.
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| haven't seen much academic benefit to it, but
without blogging and promoting my blog (and
research videos) through social media, no one
outside academia would know anything about my
work

Table 5. Other thoughts from independent scientists using social media for science outreach.

Other Thoughts

aside from numbers, its hard to know who is reading (age, position,
etc.) and therefore its success

When | was sharing my paleontology research from the field, it was
harder than | thought it would be to connect with educators and
school kids. | wish there was a social media site, like twitter, where
teachers and kids could connect with scientists. I'd like to know how
others deal with the intersection between the personal and scientific
research/education worlds when using social media.

As a scientist we always interact with scientists in discussing our
research; however with social media we interact with public and
sometimes one encounters the most challenging questions from lay
audience.

Knowled must be accesible for anybody

Commenting on research outside if peer review is very powerful and
interesting new way to discuss research

| think it is a severely underutilized tool.

Not super useful yet as the numbers using it are limited and those
using it are more interested in celebrities

it is difficult to weed out those without much to contribute, but
better to deal with folks who are less useful than potentially block
out folks who are insightful

cannot replace personal contacts/discussions but can provide
hints/links for further details/information on a topic

It has also been a great way to engage with other people in my
carreer stage but who are not associated with my particular field

"meetspace" is also important - face to face meetings - for truly
making lasting relationships out of online networking

Ours is a small organization of about 8 employees. One of our
greatets challenges is how much staff time to allocate to it. Another
great challenge is translating the increased visibility into increased
support.
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Open Acces journals contribute more to sharing scientific research

Getting easier to find tools to fit need but paradoxically becoming
overwhelming!!

A few of my (distant) colleagues do maintain scientific blogs;
sometimes I'm involved one way or another

I'm not sure it makes any sense for discussing scientific research.

non-peer review aspect limits my posts to 'popular' aspects or
informational "we just published x"

Personal Information Management, see KFTF (Keeping Found Things
Found), ... and much more therories and references ...

I'm a huge proponent. | think it's going to be the norm in scientific
communication/discourse/processes eventually.

It is a very useful tool, but you have to put enough time into it to be
GOOD at it. Just doing it halfway isn't enough.

Post should be readable and avoid technical detail. Link to Scribd or
Slideshare for my technical content. Listen to people and comment
helpfully. Discuss only safe general topics online and respect work
confidentiality.

It is not widely accepted and there is skepticism of its value I'm the
research context

some of the worst science ends up being promoted in press+ social
media.

We're still struggling to strike a balance between science and
outreach. We're finding it difficult to differentiate ourselves from
other environmental voices on social media. Specifically, in science,
our currency is publishing original peer-reviewed research in a
journal. But consumers of science on social media sometimes can't
tell the difference between scientists who produce research and
people tweeting about other people's science. This is an issue of
credentials and credibility, and I'm not sure how to assert (in a tweet,
say) that we know what we're talking about. It's more than Klout.

It's about expertise.

familiarity

| have personal twitter and Google+

past familiarity from personal use

seems useful

They are sufficient for sharing the kind of information | wish to share
and read
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these are the main sites/forms | am already reading

These are trustful.

Table 6. List of social media sites used by independent scientists for science outreach purposes.

SM Site Names

@Cachalot_App, superpod sites at DUML

@sfriedscientist

http://scienceblogs.com/aetiology (can find twitter, FB etc
from there)

@morganucodon

http://www.fb.com/drcherylgmurphy
http://murphyod.wordpress.com twitter: @murphyod

Facebook, twitter,

@Iupicinio https://www.facebook.com/lupicinio
http://uab.academia.edu/LupiciniolAtiguez
http://www.peerevaluation.org/profile/profilelD:qxc5rj/LZBU=

Mommiologist.con

https://plus.google.com/u/0/107048171099175859014/posts

My blog is Biological Posteriors
(http://biologicalposteriors.blogspot.com)

@BiolnFocus, www.biodiversityinfocus.com

www.halichoeres.org @labroides

http://normalbiology.blogspot.com

www.southernfriedscience.com, @bgrassbluecrab

@mlangelaar

http://marmots-ucla.blogspot.com/

www.peelingbackthebark.org; all others are @foresthistory

http://www.duke.edu/~jspippen/nature.htm

@MartySmithDuke
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Real Climate, Goggle earth

joergkurtwegner

www.thebuggeek.com (links to twitter and FB accounts are
there)

http://seaplexscience.com,
http://sio.ucsd.edu/Expeditions/Seaplex/,
http://deepseanews.com

http://www.twitter.com/oceansresearch;
http://www.facebook.com/Oceanslnitiative;
http://vimeo.com/oceansinitiative;
http://www.flickr.com/photos/oceansinitiative/;
http://www.oceansinitiative.org/feed;
http://www.oceansinitiative.org/

Twitter: @neillosin; blog:
http://www.daysedgeproductions.com/blog/ (joint blog with
biologist Nate Dappen),

Table 7. Answers to the question asked to independent scientists not using social media after they listed
the sites they were most likely to use if they started using social media for science outreach: Why would
you choose those sites?

Why Those SM Sites

requires less maintenance; professional community

It is the one | have the most experience with

Less drivel, more professionally useful material

| think blogs are the most effective format to
communicate scientific information to the public. The
other formats in that question just don't make sense
for science.

Most familiar with them.

they are the sites that | am most familiar with

| am familiar with them and think they are more
appropriate for research-related networking than
facebook, google+ or twitter.

Prior experience, trusted websites

| use them for personal things, so | know how to use
them easily.

They are the ones | know of.
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They are attractive and expanding.

because | am most familiar with those.

Seems like it would require little upkeep.

Most popular, able to convey message and reach
audience

status quo bias

ease of use and familiarity

Less of a "social" nature to them, more a means of
communicating information than for socializing.

Google + has the most interesting content

| have not looked into the pros and cons of each site,
so | have no basis on which to decide which is best for
me.

Because | am already familiar with them

Comfortable with them

familiarity

G+ has a nice line between work and private life.
Twitter you can have more than one account.. one for
play, one for work.

Freedom to post on whatever topic | am interested in,
without limitations on length or content.

| use them in my personal life

uesful for teaching

uninterested in twitter because i think the world of
short thoughts with no background is alreaqdy very
full.

My friends use them

Facebook is so easy to use, and now so many adopters
exist. | have hundreds and hundreds of "friends" so |
know that the net cast is fairly wide. Wordpress is a
very easy to use system that basically builds a website
without having to understand complex html, css, etc.

Most popular

know how to use, have seen used for science
purposes

design, implementation, integration
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| hate facebook's history with privacy protectoin;
Google + takes it seriously. Twitter is stupid.

| chose LinkedIn because it is professional in nature,
whereas | use facebook just as a personal

Accessible and low maintenance

convenience and anonymity

It contains some informative contents.

i'm a photographer

LinkedIn appears to be the most professional, and
blogs can also be quite professional

they are easy for me to use and thought to be v
popular

Because | already have them and have a basic
understanding of them. | don't particularly like them
and am generally reluctant to engage with social
media.

They require less use of my time than the others.

less time consuming

Most familiar with them.

Though | don't use Facebook and Twitter myself,
these seem to be the most popular for the general
public. And most people read at least one blog.

most traffic

easy to use/ don't have to take much time as
compared with blogs

Best exposure.

widely used, already familure

more familiarity with them

most familiarity

allow immediate connection (twitter), and self
expression (blogs)

| can see the value of these in personal and
professional communication; relative ease of use

Table 8. Other thoughts of independent scientists not using social media for science outreach.

Other Thoughts

Potentially powerful but not well tailored for accomodating peer-reviewed

research

| rarely use it as | believe that peer-reviewed publication is the most important

form of scientific communication
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| read science blogs every day to keep up to date on what's going on in science.
It's more fun and faster than scanning science abstracts. | don't share anything
myself because | don't have anything worth sharing yet, nor the time to do so.

| think discussions in scientific research could be good using social media, but |

feel like actual data and findings should remain relegated to Peer-review journals.

| also feel like | won't use social media as much b/c sometimes too many things
can be shared.

I'm not sure what the benefits to me and my work would be.

Based on what I've read from open comment sections on various websites
(youtube, cnn, etc.), | am easily frustrated by what | feel are ignorant/ridiculous
comments. This makes me feel like it is difficult to communicate ideas this way
and | wouldn't want to put something up and face ridiculous responses

privacy; their reputation for triviality;

| don't use it

| use social media not for research but for civic environmental activity, e.g. use
Facebook to organize volunteers for work in park

| am an early graduate student - | don't have much to share of my own work yet,
that is the main reason | don't use social media for self promotion. Also | use
facebook for personal use and twitter mainly to listen to scientific discussion.

i would need to know the direct cost/benefit analysis for me personnaly

| think it is a powerful tool to disseminate research findings as well as opinions
and concerns to the broader public.

Social media is just another tool in the toolbox and its effectiveness really
depends on what you are looking to do / who you're trying to reach / influence

there's already too much information out there...why add more?

Social media is a potentially very powerful outreach tool for scientists (e.g.
communicating with the public at large). However, | have trouble seeing its value
for specialist to specialist communication. This is my view, which may be biased
by the fact that | am embedded in a relatively small field. IMO, the gold standard
is still the peer-reviewed publication, or perhaps a presentation at a conference.

| think we need to evolve new rules of conduct to deal with the use of social
media in science and academia

My impression is that a lot of science communicated through social media is
simply communicated throughout the online science community, and rarely
makes the connections to the layperson that many "social media scientists" are
intending.

Peer reviewed articles are the best.

| really don't use it for science, only personal use.
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Its importance will increase exponentially over time as the younger generation
take a larger percent of the employment "pie."

| think that peer reviewed journals, conferences and letters are more than
enough

sometimes information presented is incomplete or misleading

social media can be a great way to find new audiences, but it can also further
encourage the dangerous trend of reducing complex scientific understanding to
oversimplified sound bytes. | have very mixed feelings about using it to share my
research.

Science is based on rigorous review of ideas and experiments; social media at
present do not provide rigorous review. They tend to be platforms for quickly and
poorly thought out and poorly articulated arguments. As a scholar, i view my role
in society as providing thoughtful, carefully considered analysis. | am not an
advocate.

If my colleagues decided to use social media to disseminate and discuss our work
| would join their group | won't push for that. Currently | believe meetings at
conferences and email listserves are the primary avenues for research sharing
and discussion (outside of peer reviewed journals of course).

i am sure it can be helpful, but | dont' want the web to just get cluttered with
mostly non-useful resources because everybody thinks they need to contribute
something. This new theory that you have to be on all these sites and you have to
constantly self-promote your self -- jeez its exhausting. if you don't love to be on
the computer (which | don't) who has the time to do all this in addition to the
basic work that must be done the computer?

They're fast and convenient. But how to control the quality/accuracy, which is
very important for science?

google reader and its usefulness

thoughts on organizing one's material and media so that it is easy and quick to
add content
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