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Scientific information is a key ingredient needed to tackle global challenges like climate change, but to do this it must be communicated in ways that are accessible to diverse groups, and that go beyond traditional methods (peer-reviewed publications). For decades there have been calls for scientists to improve their communication skills—with each other and the public—but, this problem persists. During this time there have been astonishing changes in the visual communication tools available to scientists. I see video as the next step in this evolution. In this paper I highlight three major changes in the visual communication tools over the past 100 years, and use three memorable items—bamboo, oil and ice cream—and analogies and metaphors to explain why and how Do-it-Yourself (DIY) videos made by scientists, and shared on YouTube, can radically improve science communication and engagement. I also address practical questions for scientists to consider as they learn to make videos, and organize and manage them on YouTube. DIY videos are not a silver bullet that will automatically improve science communication, but they can help scientists to 1) reflect on and improve their communications skills, 2) tell stories about their research with interesting visuals that augment their peer-reviewed papers, 3) efficiently connect with and inspire broad audiences including future scientists, 4) increase scientific literacy, and 5) reduce misinformation. Becoming a scientist videographer or scientist DIY YouTuber can be an enjoyable, creative, worthwhile and fulfilling activity that can enhance many aspects of a scientist’s career.
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INTRODUCTION
“Science is guided by its metaphors” (Phillips, 2009).
“Analogy is the motor of the car of thought” (Hofstadter, 2001).
“Video is the next wave, and scientist must be prepared for it” (McKee, 2013).
Scientific information is a key ingredient needed to tackle global challenges like climate change, health care for all, environmental conservation, and sustainable agriculture. But to do this it must be communicated broadly and in ways that are accessible to diverse groups (Nisbet and Scheufele, 2009; Canfield et al., 2020), and that go beyond the traditional methods such as peer-reviewed publications (Wilcox, 2012; Brossard, 2013; Eagleman, 2013; Liang et al., 2014; National Academies of Sciences, 2017). This is perhaps most urgent in the applied environmental sciences where research results can be readily adopted by stakeholders and appreciated by the general public. In this paper I use three memorable items (Figure 1A), analogies and metaphors to explain why I think that Do-it-Yourself (DIY) videos made by scientists and shared on YouTube can help in these efforts. I hope this will convince more scientists like me, with no formal video training, to start making videos.
[image: Figure 1]FIGURE 1 | Three memorable items to help remind scientists why Do-It-Yourself YouTube videos are important for science communication (A), and three major changes in science communications tools from 1920 to 2020 (B).
This paper expands on a presentation I gave at a large agricultural science conference (Brennan, 2019a) in a symposium titled ‘Science Communication Hacks to Increase Public Engagement - Accessible Tools for Time-Limited Professionals’. When I received the invitation, I had to look up the definition of “hack”, and the ones I like best are from the online Urban Dictionary: “a clever solution to a tricky problem”, and “to modify or change something in an extraordinary way.” The invitation was a perfect venue for me to share ideas that I had been mulling over for years as I learned to make science videos, and navigate the “brave new world of science communication” (Dudo, 2015).
MY JOURNEY TO YOUTUBE
YouTube was created in 2005. But I believe that my journey to use videos to share my science on YouTube began in the 1960s–80s when I was growing up in Papua New Guinea, thanks in large part to my father who worked in linguistics and anthropology. He was an avid photographer who worked to document and preserve the rich traditions of the Enga people (Wiessner and Tumu, 2013) whom we lived among, and I always enjoyed listening to him tell stories of our experiences there using 2 × 2 inch slides. That inspired me to begin my own slide collection as a U.S. Peace Corps volunteer in Thailand (Brennan, 1990). I was soon using those slides along with my hand drawings on overhead projector sheets for agroforestry presentations I gave in Thailand, and in other parts of Asia and Africa where I worked before graduate school. My slides were essential in the lectures that I gave as a teaching assistant in graduate school. Many of my students had not been to the tropics and my slides allowed me to “take” them there and “meet” the farmers whom I worked with. In 2000 near the end of my PhD, my wife and I purchased a video camera when our first child was born. And soon, in addition to filming our son learning to walk, I was using the camera to record how leaf waxes affected insect walking (Brennan and Weinbaum, 2001). That inspired my first science video that I showed during my final presentation for my PhD.
My efforts and interest to share my science on YouTube began with a video (Brennan, 2014) on my research on interplanting flowers with organic lettuce to control insect pests (Brennan, 2013). I made the video for the 2013 annual meeting of the American Society of Horticultural Science that I could not attend. A friend at the meeting ensured that my video was shown in the session where I was scheduled to speak. A farmer was one of about 20 people in that session and emailed to ask if it was on YouTube. This motivated me to upload it to YouTube. Since 2014, this video has received an average of about 3,500 views annually, and has been joined by 25 other videos which I made that have received more than 328,000 combined views (Supplementary Table S1). For comparison, the paper (Brennan, 2013) that my first YouTube video was based on has only been cited 28 times.
I share this history of my journey to YouTube for two reasons. First, to illustrate that my passion and motivation for using effective, modern, visual tools for science communication comes from years of working with diverse groups—students, farmers, volunteers, extension agents, university faculty—in many countries. During this time, I strived to learn how to best communicate complex ideas about sustainable agriculture—often in more than one language—to people with very different educational and cultural backgrounds. And second, to illustrate how DIY science videos on YouTube can substantially increase the reach of scientific research. These visual tools have evolved in radical ways over the past 100 years (Figure 1B) (Myers, 1948; Burger, 1958; Shepard, 1987; Ervin, 2003; Velarde, 2019). The necessary transition from one communication tool to the next has often been resisted or viewed skeptically by scientists (DrDoyenne, 2010; Bik and Goldstein, 2013; McKee, 2013, Chapter 2). However, I consider DIY science videos as a natural step in this evolution of visual communication tools, and below I explain this with bamboo, oil and ice cream.
Bamboo Connections to Youtube
Efficient
Tubes are ubiquitous structures in biology because they are an efficient way to get things done, whether it is moving water via the tubular xylem in the plants that provide our food, or air to your lungs via your windpipe and oxygenated blood through your arteries. Similarly, YouTube is one of the fastest and most efficient ways to communicate ideas visually. For example, my first video on YouTube has been viewed over 20,000 times compared to the 20 views that it received at the conference described above. Bamboo is one of the fastest growing plants in the world (Kleinhenz and Midmore, 2001) in large part because of its hollow tubular stems. The visually attractive, jointed stems of bamboo can remind us of the efficiency of YouTube as a science communication tool, in addition to it helping us to learn to do other important things like how to fix a leaky faucet.
Accessible
Bamboo is often called the “poor man’s timber” because it is an inexpensive and accessible building material for people with limited financial resources in many countries (Perez et al., 1999; Lobovikov et al., 2012; Kumar, 2015). This reminds me of how YouTube can act as an open-access university where people worldwide can learn interesting and useful things that otherwise would be restricted to the few fortunate groups who had an opportunity to attend university. Even if a scientist’s papers are not open-access—which unfortunately remains a problem with publicly funded research—DIY videos can essentially make the research open-access but in more visually interesting and personal ways. I believe this will promote inclusive science communication (Canfield et al., 2020). These videos can also help scientists connect with and inspire diverse groups of students to become the next generation of scientists, and help to break down stereotypes of scientists (i.e., “competent but cold” (Fiske and Dupree, 2014); “white, old men” (Reif et al., 2020); women “lack the qualities to be successful scientists” (Carli et al., 2016).
Versatile and Flexible
Of the world’s economically important grasses, none rivals bamboo in its versatility (Soderstrom and Calderon, 1979). For example, during my childhood in Papua New Guinea, I saw bamboo used to carry water and to make woven walls, bow strings, arrow shafts, smoking pipes, knives, mouth harps, toys, and even start friction fires. Bamboo’s versatility comes from the unique shape and structure of its light-weight stems and the extraordinary physical and mechanical properties of its fibers that were even used for the filament in Thomas Edison’s incandescent light bulb (Levy, 2002, p. 124). Porterfield (1933) wrote that “bamboo is one of those providential developments in nature which, like the horse, the cow, wheat and cotton, have been indirectly responsible for man’s own evolution.” Likewise, YouTube provides scientists with the most versatile and flexible communication tool ever developed that is only limited by our creativity. For example, DIY science videos can vary from a basic screen capture recording of a live conference presentation, up to a more complex video where a scientist uses a green screen to place themself in front of visuals (Brennan, 2019d). Moreover, these can be made with relatively simple and inexpensive equipment and software (Brennan, 2019c) that is often less than half the price to attend a professional scientific conference.
Oil Connections to YouTube
Energy & Lubrication
DIY science videos can “energize” the information in our peer-reviewed publications, and “lubricate” it so that it moves out to the broader world where it can have far more impact than if it remains stuck or fused to the library shelves of academia that are accessible to relatively few. Consider for example the paper (Brennan, 2013) that my first YouTube video was based on which has only been cited 28 times. From this record, one might erroneously conclude that this research has had little impact, however, the 20,000 plus views and more than 300 “likes” that the video received tells the opposite story.
Flavor
The science literature where we share our “exciting” research with the world is unfortunately often boring and difficult to read even by scientists (Sand-Jensen, 2007; Doubleday and Connell, 2017b). In other words, this literature is often “bloated, dense and so dry that no amount of chewing can make it tasty” (Doubleday and Connell, 2017a). However, I like to think of this literature like overly pungent raw onions that can be transformed into delicious and inviting food when they are gently fried in cooking oil.
Shine
I have always enjoyed working with my hands to create something of beauty from rough pieces of wood. One of the most satisfying parts of this process comes at the end, after sanding, when oil is rubbed into the wood to bring out the grain, colors and patterns that are often hidden below the surface. This is much like how DIY science videos can make our hard-earned research shine and sparkle in visual ways that go far beyond what is often seen in our papers.
Ice Cream Connections to Youtube
Tell your Stories
I’ve often wondered when I “became a scientist.” If I had to choose a milestone it would be somewhere during the process of writing and successfully publishing my first, lead authored paper on research that I initiated during my M.S. degree (Brennan and Mudge, 1998). I call that first paper my “ice cream paper” because the topic of my paper was a tropical tree that is commonly called the ice cream bean. Now regardless of whether your first, lead authored science paper was on dung beetles or intestinal parasites, I will still call it your “ice cream paper.” I hope that the ice cream connection to YouTube will also be memorable simply because ice cream is such a delicious dessert—although I suggest you serve it to your viewers throughout your videos. In any case, what has always concerned me about my “ice cream paper” is that it did not allow me to share the interesting and somewhat serendipitous story that inspired me to study that amazing tree. This is a common issue with much of the peer-reviewed literature, not just our “ice cream papers”. And that is where video can help.
DIY videos provide scientists with an opportunity to tell the stories behind their research. This can add valuable artistic and human touches to the work that make it and the scientist more accessible. This is in keeping with the compelling title and message of the first book I read on science communication “Don’t be such a Scientist” (Olson, 2009). Perhaps after people learn about the stories and serendipity (Meyers, 1995) in our research, they’ll muster up the courage to wade, or dive into the gory details in our papers and find the valuable nuggets that are often hidden so well in our statistical analyses and dry language. One of my lofty goals is to produce at least one video that describes some broadly interesting aspect or story behind each of my papers. Perhaps the video on my “ice cream paper” will start like this: “You’ve probably heard of the story of Jack and the Bean Stalk, right? Although I didn’t like reading as a kid, that story was one of my favorites because I loved to climb trees and garden. But, I want to tell another story that I call “Eric and the Ice Cream Bean”. It started on a warm summer day on the North Shore of Oahu, Hawaii, about 30 years ago when I looked in a garbage can….” My gut feeling is that this video will radically increase the potential impact of the research in my “ice cream paper” that has only been cited seven times in the peer-reviewed literature even though I’m arguably one of the world’s “experts” on the science of clonal propagation of ice cream bean trees.
CONCLUSION
I hope that the metaphors and analogies I used will help you understand and remember why and how scientists can radically improve science communication by making DIY videos that are shared on YouTube. While there have been many calls for better science communication (Bragg, 1966; Janzen, 1980; Royal Society, 1985; Baron, 2010; Brigham, 2010; Kahan, 2010; Wilcox, 2012; Wheelwright, 2014; Baron, 2016; Langin, 2017; Olson, 2018), unfortunately, the problem persists. This is partly because most scientists lack training in effective science communication (Brownell et al., 2013; Simis et al., 2016) and often see it as a one-way transfer of information (Davies, 2008) not a dialogue. The problem is exacerbated by myths (Burke, 2015) and misunderstandings (Varner, 2014; Simis et al., 2016) among scientists about public understanding of science, such as the knowledge deficit model of science communication. This alluring model assumes that people are skeptical about scientific issues (i.e., vaccines, climate change, GMOs) because they lack knowledge or understanding, and that providing them with knowledge will change their thinking, or simply put “To know science is to love science” (Turney, 1998). DIY science videos are not a silver bullet that will automatically solve these communication problems, but perhaps they will help us to focus and reflect more on our science communication skills and approaches as we watch our videos and work to improve. Self-reflection is an often overlooked yet primary benefit of DIY video making (McCammon, 2014).
Are you ready to take the bold step of making DIY science videos for YouTube? I hope so, but I also understand why you might be reluctant (i.e., lack of time and equipment, lack of interest, institutional barriers, fear of failure, etc.). To help you understand these and potentially become a scientist videographer (McKee, 2013) – or scientist DIY YouTuber – I addressed several important questions and concerns that you might have (Table 1). I also created a growing series of videos (Brennan, 2020a) that explain the basic tools that I use, different types of videos that you can make from simple to more complex, resources that have inspired me, and my video making process.
TABLE 1 | Important questions to consider when producing Do-It-Yourself (DIY) science videos, and organizing and managing them on YouTube (YT). Please email me if you have other questions that I have not addressed.
[image: Table 1]Making interesting and engaging DIY videos is a worthwhile time investment if you consider how it can radically increase the impact of your research. Furthermore, these videos are an excellent way for scientists to have a voice online to increase scientific literacy, meaningful engagement and help to reduce misinformation that is increasingly prevalent (Menezes, 2018) and often propagated on YouTube (Basch et al., 2015; Allgaier, 2019; D'Souza et al., 2020; Tokojima Machado et al., 2020) and other social media platforms (Thaler and Shiffman, 2015). Online videos may make you vulnerable to more criticism (and praise) than typically occurs with other forms of science communication. This will challenge you to improve in surprising ways, and develop new persuasion skills (Hornsey and Fielding, 2017) that could benefit other aspects of your career (writing, teaching, live presentations, grant writing, etc.). Keep in mind that making science communication videos is a journey, not a destination. So have fun experimenting and being yourself as you find your voice on YouTube.
Speaking of fun, I believe that DIY science video making should be enjoyable, as you can see in some of the unorthodox approaches I use in my videos. In a recent study, Besley et al. (2018) investigated what motivates scientists to engage with the public, in other words “what gets scientists out from behind their computer screens and lab benches.” What they found made me smile because it agrees with what motivates my DIY video making efforts. The most consistent predictors of engagement in the study were the beliefs that the scientist would enjoy the experience and that it would have a positive impact. This type of research is critical to improve science communication engagement, and address barriers to participation (Poliakoff and Webb, 2007; Ho et al., 2020).
Learning to make science videos has been one of the most rewarding, creative, and satisfying activities that I have done as a scientist because it makes me feel that the science I love doing is worthwhile and is having a much greater impact than my peer-reviewed papers alone could achieve. I admit that my advocacy for YouTube as a science communication tool is somewhat surprising given that I grew up in a country without television. But it makes sense because this format has allowed me to share my passion for science, and make connections and engage with diverse groups of people around the world from elderly neighbors and local farmers, to students from elementary school to university, and childhood friends from the other side of our planet. I hope it has similar benefits for you. If these thoughts help nudge you to make science videos, please contact me so that I can be one of the first to subscribe to your YouTube channel.
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Question

1. Who should make videos for the scientist?

iYa B

2. Who is the target audience for your science videos?

©

3. What basic features should all DIY science videos include?

BASICS

4. How long should science videos be?

5. Where can | get background music for my videos?

6. What basic equipment is needed to make a DIY video?

7. What are some key ingredients and ways to help your science videos succeed? (ie., be viewed, liked, shared,
commented on, etc.)

9. Should DIY science videos be peer-reviewed?

1l
AR

10. Should scientists only make videos of their peer-reviewed research publications?

S

11. How long does it take to make a DIY science video?

=

| —

12. How many views can | expect on my DIY science videos?

13. What type of content is appropriate in a science video?

14. Can | edit the content of a completed video after it is uploaded to YT?

\g

15. How can | make my videos more accessible to people that speak languages other than English?

16. What are some resources to inspire scientists to make engaging and visually interesting videos and
presentations?

17. Where should DIY science videos be located on YT?

18. Where should muiti-authored videos be located?

19. Is there a charge to put videos on YT?

La

=)

20. Should viewers be allowed to post comments on DIY science videos?

21. Does it take longer to present the same information in a live presentation or in a video?

Q

22. Can | post videos on my YT channel that are not publicly viewable?

@ vs.

23. When should scientists begin making DIY videos for YT?

LD
Bl

24. What type of analytics can | get for my YT videos?

i,

25. Should recorded presentations from science conferences be placed on YT?

26. How can DIY videos on YT affect a scientist's engagement with journalists?

®
L

27. Is YT a “silver bullet” that will automatically improve science communication?

My suggestions and thoughts

The scientist. This wil make the videos more personal,
interesting, believable, cost-effective and sustainable. |
am far more relaxed and willing to have fun experimenting
with my communication when | record myself alone rather
than if somebody else is doing this for me. There are not
enough professional video makers to make all the science
videos that need to be made, furthermore there is
encouraging evidence that user-generated science
videos are far more popular than those made by
professionals (Welbourne and Grant, 2016). Basic DIY
video making skills are good to leam just like making
PowerPoint slides was 20 years ago.

This depends on the video. My audience is usually quite
broad (the general public, policy makers, stakeholder
groups like farmers, fellow scientists in my field and in
other fields, neighbors, etc.). To put it bluntly, | want my
research to change the world and for my communication
to build public trust and support for the work (Baron,
2016), and that means | need to reach people other than
just fellow scientists. One way to provide more technical
details for interested viewers is to mention your peer-
reviewed papers during your video and provide hyperiinks
to PDFs of these in the video description. Olson (2018,
Chapter 6) has a good discussion on the need for
scientists to become “bilingual” .., able to communicate
to both broad and academic audiences).

Descriptive title. Employer logo at the beginning if
applicable. Required disclosures (i.. equal employment
statement). Manually edited closed captions. Keyword
tags, and a detailed description to increase searchabilty.
A visually interesting thumbnail that augments the video
title and catches the attention of potential viewers.
Hyperlinks to the scientist's relevant peer-review
publications.

Short videos (3-6 min) are ideal (TechSmith, 2020) but
not always possible. | try to keep myvideos below 10 min,
but for longer videos, | add a clickable table of contents in
the video description to help viewers navigate as needed.

YT audio library has sound effects and songs that are
royatty free and are often adequate. If a copyrighted song
isused, YT has theright to place an advertisement n front
of the video to monetize the video. If you choose to use
background music, make sure that it doesn't distract
from your voice narration.

It depends on the complexity of the video. A basic screen
capturevideo editor software (.., Camtasia) on a basic
computer with a webcam is al that’s needed to make
what | refer to as the “1 Take”, “2 Take" and “Hey-Roll
P-Roll” videos (Brennan, 2019c; Brennan, 2019d;
Brennan, 2020b). For more complicated videos where the
scientist is on screen more, a DSLR camera on a tipod,
digital audio recorder, and green screen can be helpful,
along with some basic lights,

Smile f you are on screen; this will help you refax, be more
likable and trustworthy (Jarreau et al., 2019), and make
your audience smile. Use some humor. Avoid jargon and
speaking ina monotone voice. If you use a script, practioe
it so that is sounds natural and not ike you're reading. Try
to sound enthusiastic; |find that one of the best ways to
practice this is to get used to talking to yourself. Use
interesting visuals (photographs, video footage, colorful
and simple figures, hand drawings, demonstrations, etc),
and try this simple method to be on screen during parts of
your video (Brennan, 2020b). Minimize the use of text in
figures and make sure that any text in the video is large
enough to read on a small screen like a cell phone (see
question 22). Use analogies and metaphors to explain
complex ideas. Ice oream (ie., storyteling) aiways helps
(see paper for more details). Describe your science in
personal ways. Encourage comments and questions, and
respond to them. Share your videos with people and
groups that might findithem interesting and useful. Twitter
is an effective way to increase the impact of peer-
reviewed publications (Luc et al., 2020), and may be a
good way to share and promote your science videos.
Experiment with making different types of science videos
and leamn from the feedback you get from viewers.
Hopefully these ideas will help potential viewers Find your
videos, Click to start watching them, and Stick with them
(Foot, 2019). See also question 3 and 4. Maynard (2021)
has other good suggestions to help academic video
makers succeed.

Yes, but remember that video is a visual medium, and
therefore effective DIY science videos need interesting
visuals that are easily understood by the target audience;
these visuals will obviously differ in an agricultural science
video vs. an astronomy video. Scientists in some fields
may have advantages over those in other fields due to
audience familiarity and interest in the subject matter, and
whether the video provides information that can be
applied in the viewer's lfe. Scientists can use this
information to help prioritize which aspects of their
research to describe in their videos and how to best
engage with their target audience. (McKee (2013;
Chapter 3) and Foot (2019) provide helpful discussion on
issues to consider for your target audience.

No. Science videos should be thought of as recorded
presentations that aren't peer reviewed. However, it may
be helpful to get feedback from trusted peers who are
good commuricators, fellow science videographers,
family members and friends before the video is made
public. | often show a new video at a conference before it
goes public, and make changes based on informal
feedback from the audience, and my observations of the
audience’s response (i., Are they bored? Do they ask
questions that show they understood my message?).

No. Sciertists often devebp novel methods, tooks, and iceas
that may ot be stitab for publication in peer-reviewed
joumaks. A DIY video can be a cost-fective, engaging and
simple way to share these with the wortd For example, my
most popular video tht hes received over 203000 vews
descibes anovel hoe designthat | developed for weed oontrol
(Bremnan, 2015). Some of my other videos present novel
conoepts on my curent research (Breman, 20184), and
reenadted discussions with another sdientist on interesting
topics (Breman and Cavigelli 2014; Cavigeli et al, 2016}

This depends on the compleity of your video (.., does it
just show stillimages, or also include parts where you are
on screen? Does it have lots of animatons?). It also
depends on your experience with the tools, your creative
process, the length of the video, and your tolerance for
imperfection. Learning to make videos takes time, but with
practice you'll become more time-efficient and hopefully
you won't let ‘the perfect be the enemy of the good ( sti
struggle with this issue) The time-investment to learn to
make videosis perhaps the greatest drawback of making
sciencevideos. In general, making a video will take at least
aslongas the time required to prepare to present the same
contentin a live presentation. Part of the increased time is
because your video should include features that are not
present in live presentations (e.g., closed captions).

This depends on factors such as the video topic and
length, how engaging and interesting it is to a broad
audience, and how effectively it is shared with potential
viewers. The views on avideois one way to measure ifthe
time investment to make it was worthwhile, but YT
provides video makers with many other analytics (e.g.
average view time, average percentage viewed, etc) that
may be more meaningful than the number of views. | think
it is reasonable for scientists to expect their videos to get
several hundred to several thousand views over time; this
has been the case for most of my videos (Suppl. Table);
however, videos with practical information or those that
describe how to make something useful to the viewer -
such as the video on the hoe | developed for weed control
(Brennan, 2015)- may get more views, although there are
many examples of interesting science videos with it or
no practical application (e.g., Kurzgesagt, 2015) with
milions of views. Cooper (2020) provides more
information on ways to increase YT views. In any case, itis
difficult to prediict a video’s success, so try not to obsess
about the number of views your videos get or the number
of subscribers to your channel, but rather focus on
producing visually interesting and engaging videos that
enhance the communication of your research and your
scientifc ideas. See also question 7.

Any content that is appropriate for a general audience and
that will help you to effectively communicate your science
asif you were presenting it via  live public presentation.
However, because the video is available online there may
be restrictions on your abilty to use certain types of
content that is copyrighted (e.g., photographs, cartoons,
songs, etc). To avoid copyright issues, | try to only use
content that | create (e.g., photographs, hand drawings,
animations, etc.) or that comes from freely usable media
(Wikimedia commons, USDA's Image Gallery, etc.).

Once avideo is on YT there are relatively few things in it
thatyou can edit. For example, if you have a typographical
eror in avideo you cannot correct this, nless you delete
it (and loose all the views, likes and comments) and
replace it with a new corrected version. However, you can
use the basic editor in YT to cut out or trim sections and
add background music from the YT audio library
Furthermore, there are many types of information
associated with the video that can be edited including the
following: the video title, description, keywords, thumbnail
and closed captions.

Closed captions can be uploaded for muttiple languages
in YT. This video (Louie’s Tutorials, 2018) describes how
to create a draft translation that can then be edited
manually. Keep in mind that automatic translations are
often not accurate. When my videos are shown in
trainings where lve translation is provided, | give the
English transcript of the video to the translator in advance
to help them prepare to translate it during the training.

Articles (Janzen, 1980; Burns et al., 2003; Brigham, 2010;
Wheehwright, 2014; Langin, 2017; Smith, 2018; Finkler
and Leon, 2019; Smith, 2020; Maynard, 2021) books
(Reynolds, 2008; Baron, 2010; Roam, 2011; McKee,
2013; Olson, 2018) blogs (Godin, 2007; Godin, 2019)and
science video tutorial playlists (Brennan, 2020a; Foot,
2020; Mckee, 2020). The description for this video
(Brennan, 2019b) has a hyperlinked document that is
updated regularly where you can download many helpfu
articles and links to other resources. Fellow scientist DIY
YouTubers (ie., those who do research, publish it in pee-
reviewed journals, and share it on YouTube) are a
relatively small but growing group that are a great
resource to leam from and share ideas with; Maynard
(2021) highiighted the importance of sharing and
promoting the YouTube videos of fellow academics to
help ensure that they are seen by others and to grow this
important community of practice.

Ona YT channel managed by the scientist who made the
video and whois responsible for adding the basic features
in #3, moderating and responding to comments, and
creating playlists of related videos. This will save time,
maximize viewer engagement, and increase channel
security. This channel should contain all the scientist's
videos during their career regardess of where they work.
The institution where the scientist works could create
playlists for individual scientists that hyperiink to specific
videos from their work at that institution. Alteratively, the
institution couid have a web page with hyperlinks toall the
individual scientist YT channels.

Only atthe channel managed by the primary scientist who
made the video. This video can be part of a playist that is
created on the channel of other scientists that helped
make the video.

No. YT is a free online video sharing platform that has
been owned by Google since 2006.

Yes. Viewers appreciate the opportunity to comment and
ask questions (YouTube Creators, 2017). This increases
public engagement and provides valuable feedback to
the scientist. However, the scientist responsible for the
video should moderate and approve appropriate
comments in a timely manner before they are made public
to soreen out comments that have inappropriate
language or content (YouTube Creators, 2019).

Live presentations are usually a much less time-efficient
way to deliver content than would occur with a video. This
s because with video you have more control of your time,
narrative and visuals, and can carefully make it in a more
relaxed setting than if you are presenting live. Thisis why |
usually use a video to deliver my content for my
conference presentations. This leaves about half of the
presentation time for Q8A and interaction with the
audience after | show the video.

Yes. When you upload a video to YT you can choose i it
will be public or not and modify this at any time. This is
helpful if you want to send a colleague a private hyperiink
to review adraft video. Then after you make changes you
can upload the corrected version and make it public.
Uploading adratt video s a great way to check that all the
visuals init (inclucing any text) are legible on small screens
like cell phones,

Ideally, soon after they start publishing their research.
Learning to make science videos during graduate school
would be a great way to highiight your science
communication and teaching skils as you enter the job
market. As noted in question 17, the channel you create
and manage that hosts your videos will then remain with
you as you progress through various positions in your
career. Fortunately the Sagan Effect - ‘the perception that
popular, visible scientists are worse academics than
those scientists who do not engage in public discourse”
(Martinez-Conde, 2016) - appears to be waning.

YT provides many different types of analytics on the
channel and specific videos that can help the channel
manager lean about their videos and viewers, andthat go
far beyond the publicly available analytics (total views and
likes) (Suppl. Table). For example, the channel manager
can see the video watch time, the average percentage
viewed, who is watching the videos (age, gender,
geography), what type of device they were viewed on, etc.

Yes. This will allow the presentations to be closed
captioned so that they are accessible to people who are
deat or hard of hearing. Keywords and a description can
also be added that willincrease the abilty of the video to
show up in online searches. This type of video is what |
refer to as a 1 Take video” and is the simplest type of
video for scientists to create for YT because the video is
simply a recording of the slides and the audio track that
was done live at the conference [Brennan, 2019d).

DIY videos can improve scientist-journalist refationships
by providing more interesting and accessible information
than is available in peer-reviewed papers. For example,
when | get inquiries from a journalist | often suggest that
they watch some of my YT videos before we talk. This

saves me time and allows us to have a more meaningful
conversation. Several of the stories that journalists have
done on my research are based on information in one of
my videos (Johnson, 2016; Isaacs, 2020). In other cases
journalists have invited and worked with me to modify the
narrative in avideo for a story n their publication (Brennan,
2018b).

No. Poorl done videos can be as worthess as “death by
PoverRoirt” presentations that unfortnately are camman in
scence corferences. However, making DIY scerce videos
andpostingthem onYTwiloften leaditobeter communication
because 1)theviewer can replay parts of the video as needed,
2)the sciertist can waich and reflect on their cemmunication
skils and lean to improve, 3) the sciertist wil likely pit mare
eflrt into science cormunication if they know it wil be
acessibe warldwide on YT, and 4) vewers and the scentis
canengage with each other through camments on the video.
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