RUNNING HEAD: USER ENGAGEMENT WITH AUDIO TWEETS
Media format matters: User engagement with audio, text and video tweets
Jamy Lia* and Mohsen Ensafjooa
a: Department of Mechanical and Industrial Engineering, Toronto Metropolitan University, 350 Victoria St., Toronto, Ontario M5B 2K3.
Emails: jamy@torontomu.ca, mensafjoo@torontomu.ca
ORCIDs: https://orcid.org/0000-0003-2440-9719, https://orcid.org/0000-0002-2994-5142
*: Corresponding author: jamy@torontomu.ca
Jamy Li has a Ph.D. degree in communication research (Stanford University, 2016), a Master of Applied Science degree in Industrial Engineering (University of Toronto, 2008) and a Bachelor of Applied Science degree in engineering science (University of Toronto, 2006). He was an Assistant Professor in Human-Media Interaction at the University of Twente, The Netherlands, from 2016 to 2020. He is currently an Assistant Professor of Mechanical and Industrial Engineering at Toronto Metropolitan University since 2020. His research interests include human–robot interaction and user-centred design of agent-based systems for special populations. He has published in Computers in Human Behavior, IJHCS, IJSR and several human-technology interaction conferences.
Mohsen Ensafjoo is currently pursuing a Ph.D. degree in the Mechanical and Industrial Engineering program at the Toronto Metropolitan University (TMU), Toronto, Canada, under the supervision of Dr. Jamy Li. He received a bachelor's degree in mechanical engineering from Ferdowsi University of Mashhad and a master's degree in mechatronics from Iran University of Science and Technology (IUST) in Tehran, Iran. His current field of research is human-computer interaction. He has experience in robotics and automation and is interested in researching the relationship between humans and emerging new technologies.
All authors have agreed to the submission.
The article is not currently being considered for publication by any other print or electronic journal.


Media format matters: User engagement with audio, text and video tweets
5679 8106 words
A dataset of shortform audio-only tweets along with video and text tweets controls is used to analyze whether a tweet’s media format and topic influence user engagement with the tweet. Audio tweets were more engaging than text or video tweets controls by the same users, linking engagement to media format. Highly engaging audio tweets may have had different content topics than highly engaging text or video tweets, as well asand different content characteristics than low engaging audio tweets. This suggests audio-based social media networks lead to higher user engagement than text and identifies content categories that users can profitably focus their content on to attract and engage followers.
Introduction
Audio social media messages include audio messages that can be communicated on social media platforms. They represent a unique media format of growing interest to consumers and media researchers alike. As examples of their overall prevalence, sSixteen percent of U.S. participants in one study sent voice messages once a day (Haas et al., 2020) while WeChat users sent 6.1 billion voice messages every day (Tencent, “The 2017 WeChat Data Report”, November 9, 2017, https://blog.wechat.com/2017/11/09/the-2017-wechat-data-report). How do the characteristics of individual social media messages – specifically, their topic and media format – affect people’s engagement with those messages? Past research has in the area has focused on categorizing the content of audio messages and determining motivations for usefound that audio social media messages can be about different topics. For example, analysis of Brazilian WhatsApp audio messages found their content was mostly political (Maros et al., 2020). Media format may also be an important consideration in social media messages. For example, qQualitative studies of social media platforms’ users identified reasons and strategies they used voice messages/memos as opposed to other media formats (Karapanos et al., 2016; Patel et al., 2010). A novel investigation into However, these works did not analyze whether and how media format (i.e., modality), topic and other attributes of audio tweets influence public engagement with those tweets may provide insight into guidelines for audio tweet engagement and the impact of media format on selection and sharing of online content.
Public engagement data may be used by social media platforms to determine how to optimally promote platform content to “steer” the activities of their users, cf. (D. Nieborg & Poell, 2019). This “platformization”, which prioritizes the needs of the platform companies, may lead to a variety of infrastructures that modularize cultural content into different packages and that content producers will have to adapt to (D. B. Nieborg & Poell, 2018). Although the economic (e.g., market), governance (e.g., content standards) and infrastructure (e.g., content unbundling due to platforms) determinants of platformization have been explored (D. B. Nieborg & Poell, 2018), less work has focused on the specifics of the different packages used – i.e., media format. Although media format may be an aspect of content standards or software development (e.g., standards may mention or software may implement specific media formats), a media studies perspective may be uniquely situated to provide actionable insights about media format. For example, a large literature presents guidelines related to social media, such as those related to online game content creation (Fränti & Fazal, 2023), social media metrics (Peters et al., 2013), content moderation (Jiang et al., 2020) and ethical use (Bowen, 2013), but a gap exists in suggesting guidelines for highly engaging message content based on format. An understanding of what makes for engaging audio content may be used both by platform companies aiming to steer content creators and by content creators who want to navigate future “platformization” actions of platforms.
Message or information characteristics (for example, information novelty, efficacy, persuasiveness or emotionality) can affect the selection or sharing of online content and should be studied since they can be manipulated and may influence recipients’ psychological motivations for engagement (Cappella et al., 2015). Moreover, researchers can speculate on these motivations prior to more complex examinations of such processes (Cappella et al., 2015). Past analyses on the popularity of social media posts by businesses, for example, revealed that functional appeals, emotional appeals and information search cues increased engagement, perhaps because such designs tapped into recipients’ psychological motivations (Swani et al., 2017). Other work found that people do not share content that reflects negatively on themselves when sharing with multiple versus a single person (Barasch & Berger, 2014). These works, however, did not look at media format. An investigation into content type, particularly in relation to media format, provides additional insight into how message characteristics motivate the selection and sharing of online content that is relevant to audio researchers.
Audio tweets may be a particularly interesting but underexplored media format to investigate. Introduced by Twitter[footnoteRef:2] in June 2020, audio tweets allow users to record and share audio on the Twitter platform, which was already used to share text and visual media (i.e., videos, images and animated GIFs). Audio tweets appear as regular embedded media posts on the user’s timeline that can be clicked to play and may have accompanying text, except where the video component of the media is just the user’s static profile image. Audio tweets were launched as a test venture into audio, perhaps to dovetail on the growing popularity of podcasts and to “create a more human experience” (Patterson & Bourgoin, 2020). Although initially popular, they may have reduced in popularity because of accessibility issues (Welch, 2020). Their popularity may be related to the power of audio-only content to provide “human touch” that is realized through events such as the Covid-19 pandemic. It They enables users to publicly broadcast shortform audio-only messages to large audiences, rather than longform content such as podcasts (Dowling & Miller, 2019). Audio tweets are listened to as part of a social media network’s feed, whereas podcasts may be positioned as more of a “destination” closely related to radio (Berry, 2020). Past studies have looked at podcasts’ use of social media (e.g., (Adler Berg, 2021; Bonini, 2014; Bonini et al., 2014; Ferguson & Greer, 2018; Wrather, 2016); cf. (Bonini et al., 2020)), the impacts of radio’s social media use, such as the public surfacing of opinions and emotions otherwise private (Bonini, 2014) and intimacy through podcasting (Adler Berg, 2021; Miller et al., 2022). Audio tweets present a use case of shortform audio-only messages being embedded in and broadcast as part of a social media network itself, which may result in content that is different from podcast or radio. Given that Twitter supports multiple media formats, audio tweets can also be compared and contrasted with text or video/image tweets from the same people (J. Li & Penaranda Valdivia, 2022). The current work presents a quantitative Bag-of-Words (BOW) analysis as well as a qualitative content analysis of an existing corpus of real-world audio tweets, text tweets and video/image tweets from the same users (Figure 1). The influence of media format (i.e., audio modality) and lexical attributes (length, toxicity, sentiment and content topic) on user engagement with the tweets is studied. Our results can help researchers better understand the impact of audio social media messages on public discourse and can help social media network companies identify content strategies targeted on user engagement. [2:  We note that Twitter was rebranded as “X” in July 2023. As the dataset was collected when the platform was still called Twitter, we use that name in this work.] 
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Figure 1: A multimodal dataset of tweets is analyzed to explore the influence of media format and lexical features on user engagement, resulting in design implications for audio social media networks.

Background
Media format may affect user engagement with tweets. People process content in ways specific to the format the content is processed in, which may impact their engagement, cf. (Grewal et al., 2021). The mere presence of images in Twitter posts about corporate brands positively impacted user engagement by increasing retweets by 213% and likes by 151% (Y. Li & Xie, 2020). Similarly, photos and video links in Facebook brand pages increased engagement as measured by likes (Dhaoui & Webster, 2021). Video or image tweets received higher engagement than text tweets, based on a dataset of UK radical right tweets (Sprejer et al., 2022). Similarly, analysis of four official Canadian municipal Twitter accounts found that in two of the accounts, tweets with multimedia had higher user engagement than text-only tweets; in the other two accounts, no significant difference was found (Indratmo et al., 2020). The presence of videos in tweets of six Pakistani micro-celebrities reduced online engagement versus tweets without video (Iqbal Khan & Ahmad, 2022). Given these mixed findings, we test whether audio-only tweets are more engaging versus traditional text or image/video tweets.
Research Question 1 (Media format): Does tweet media format affect engagement in the tweet?
Recent work on content length found that longer tweets were more engaging than shorter tweets (Iqbal Khan & Ahmad, 2022). The text length of posts on a Facebook retail business page was significantly related to user engagement as expressed by likes (Gkikas et al., 2022). An effect in the opposite direction, however, was found among tweets of a Turkish Women’s International Network (Semiz & Berger, 2017). No significant effect of tweet length was found in a study of corporate tweets in a range of industries (Han et al., 2019). We therefore ask whether tweet length will result in higher or lower tweet engagement.
Research Question 2 (Content Length): Does content length affect engagement in the tweet?
Past work has found that toxic tweets used for the initial or first reply in a conversation result in a longer conversation chain and thus, higher engagement than non-toxic tweets (i.e., conversation length as a measure of engagement) but that within toxic tweets, higher toxicity results in fewer replies (Salehabadi et al., 2022). However, other work has found that the more toxic the tweet, the higher the engagement measured as sharing retweets, replies or quotations (Sprejer et al., 2022). A longitudinal field experiment also found that lowering toxicity by blocking toxic content resulted in lower engagement with social media content (Beknazar-Yuzbashev et al., 2022). Thus, we test whether toxicity affects user engagement among tweets.
Research Question 3 (Toxicity): Does tweet toxicity affect engagement in the tweet?
Sentiment may also influence engagement in audio tweets. In a WhatsApp study, audio messages with over 20 shares had different linguistic features – in particular, more negative sentiment words and more negations – than audio messages shared only once (Maros et al., 2020). Tiktok news videos with negative sentiment similarly had higher audience engagement than those without negative sentiment (Cheng & Li, 2023). However, the sentiment of tweets from companies did not significantly impact engagement with those tweets (Han et al., 2019).
Research Question 4 (Sentiment): Does tweet sentiment affect engagement in the tweet?
Tweet topic may also influence engagement in audio tweets. WhatsApp audio messages with over 20 shares had different topics than audio messages shared only once (Maros et al., 2020). Moreover, ‘soft’ content was found to be more engaging than ‘hard’ content in a dataset of Pakistani micro-celebrity tweets (Iqbal Khan & Ahmad, 2022) and in a dataset of Facebook comments on Arabic-language radio stations (Al-Rawi, 2016). Different topics among tweets (Bruns et al., 2016) and Facebook posts (Joo et al., 2020) may impact user engagement. The topics of posts vary across social media platforms and affect user engagement, with some topics being popular across platforms (Aldous et al., 2019). 
Research Question 5 (Topic): Does tweet topic affect engagement in the tweet?
Materials and Methods
Dataset
We use a Twitter dataset previously reported in (J. Li & Penaranda Valdivia, 2022) with permission from the original authors. The audio tweet dataset is a manually collected dataset containing audio, media (image or video) and text tweets for 115 users based on a keyword search for ‘audio tweets’ (note that of this writing, Google’s Search APIs do not allow searching specifically for audio tweets, which is why past work used a small manually curated dataset instead of a large dataset generated by API search queries). For each of the 115 audio tweets, the dataset has an approximate date-matched text tweet and video or image tweet from the same user; thus, there were three tweets per user. For each tweet in the original dataset, the toxicity and sentiment (valence) were calculated using Google Perspective API and Vader API, respectively, using Communalytic (https://communalytic.com), while the content topic codes were coded by two researchers in a collaborative coding process. The coders determined initial categories and performed an initial coding, then revised codes based on literature, then recoded, with conflicts resolved by assigning per-word codes and picking the code with the highest word count. The original dataset did not include user engagement measures, did not use the number of followers for each tweet and contained no systematic qualitative content analysis of tweet content. We therefore extended the original dataset by adding user engagement measures (number of retweets, replies, likes and favorites) by visiting the publicly accessible URLs of the tweets and conducting a qualitative content analysis of the top and bottom engagement posts. A sample of the extended dataset used in this work is shown in Table 1.
Table 1: Excerpts from high and low engagement tweets in three modalities.
	Media format
	High engagement tweet
(toxicity, sentiment, engagement, topic)
	Low engagement tweet
(toxicity, sentiment, engagement, topic)

	Audio (verbatim)
	Hey this is a test.
(0.06, 0, 0.30, Audio tweet functionality)
	Do you remember Holly Hobbie and the other pear-headed dolls? Do you remember Holly Hobbie and the other pear-headed dolls? Remember that you are not lost and you are not faint. Do you remember Holly Coby and the other doll with the pear-head?
(0.09, 0, 0, Song)

	
	Hello, everyone. [Username] here. I would like to kick off my first ever audio tweet with a really short story, and I hope you enjoy. So it's a story of a wise man. A wise man that people have been coming to complaining about the same problems every single time…
(0.02, 0, 0.17, Theatric)
	I remember you as you were by Pablo Neruda, translated to English by Ms Merwin. I remember you as you were in the last autumn you were the grey beret and the steel heart in your eyes, the flames of the twilight fought on an the leaves fell in the water of your soul…
(0.07, 0.54, 0, Theatric)

	
	Hello everyone, welcome back to audio tweet number 2 and I see that my last tweet only got a couple of listens an that's fine but I'm just wondering, was that just me replaying it? Or are you guys just clicking on it to listen to it? It feels nice to be heard, and if you are listening, please tweet your favourite ice-cream flavour so I can know that you are listening to it.
(0.05, 0, 0.14, Non-personal commentary)
	Oh Damn, now you can finally hear my voice! What's up? Thinking about what I should go easy because I haven't had lunch yet. Maybe I should pick something and start chewing and you can guess what it is? Hmm like a mukbang video without the video? A mukbang podcast or a mukbang audio tweet? Suggest something maybe? Like comment? Suggest what I should eat in the comments. It has to be vegan though cause I'm vegan. Bye this was fun not really but cool, okay bye.
(0.12, 0.36, 0.0005, Personal commentary)

	Text (paraphrased for anonymity)
	An American rapper highlighted another American rapper and a self-declared homophobic American rock musician who faces abuse allegations and you are all still streaming his album??????? You are all helping an apologist????
(0.63, 0.59, 0.22, Non-personal commentary)
	Watched an Indian comedy-drama at least. I loved the main actor’s performance but not the movie. An older Indian movie was better. It was good to see two Indian actors in the movie after a long while.
(0.03, 0.73, 0, Non-personal commentary)

	
	From a journalist at CBS: US Postal Service agents took a media executive into custody. It’s anticipated he will be arraigned by a US judge. @SDNYnews claims he helped defraud people with a crowdfunding campaign called “We Build the Wall”.
(0.06, 0, 0.19, Current events)
	You are amazing and truly an inspiration in every possible way. With love.
(0.07, 0.91, 0, Salutations/Thanks)

	
	just recognized that I need to text others back in order for my phone to not be parched.
(0.15, 0, 0.11, Personal commentary)
	Ohh! Thank you. Love you.
(0.06, 0.81, 0, Salutations/Thanks)

	Video/image (description or verbatim text)
	Photo: Right and left photos of a young and older version of a woman.
(0.24, 0, 0.19, Personal commentary)
	Retweet: Music video. Text of tweet retweeted is "Out of My Mind"
(0.12, 0, 0, Song)


	
	GIF: Lady reading newspaper and laughing.
(0.12, 0.49, 0.08, Non-personal commentary)
	Gif: Twitter bird flying.
(0.09, 0, 0, Promotion)

	
	Photo: Menu screen of "Widgetsmith", "Pinterest", "TimePassages", "Charts", "SkyView", "PlanetFitness", "Pinterest", "Clue", "The Pattern", "Health", "Co -- Star"
(0.06, 0, 0.07, Non-personal commentary)
	Gif: Caption "That Friday Feeling"
(0.08, 0.13, 0, Theatric)



The rationale to focus on this dataset of early adopters was because our intent to provide guidelines for audio tweet engagement is especially relevant for new rather than established users. Given that the dataset was taken 18 months after the introduction of audio tweets (i.e., in November-December 2021) and at the time, users were still getting used to audio tweets (as demonstrated by the presence of messages about users’ first impressions of audio tweets), it contained a suitable corpus of early users of audio tweets. The tweets in the dataset are representative of their sampling frame, which is early, publicly accessible audio tweets obtained via a simple text search. We note that the decision to focus on early adopters of audio tweets means that statistical findings versus established tweet formats (e.g., text) may be due to the relative novelty of audio tweets.
The procedures involved in this research were assessed by the Research Ethics Board of [Anonymous] University (REB 2021-516) and determined to not require review, since the project relies only on information in the public domain that may not be expected to be private, falling within the federal guideline TCPS2. Informed consent was not required by an ethics committee review for this work.
Analysis
Quantitative Analysis
To calculate engagement, we compute normalized and raw engagement. Raw engagement is the sum of the number of retweets/quotations, replies (i.e., comments) and likes/favorites for each tweet (i.e., total post interaction), cf. (Sprejer et al., 2022). Normalized (i.e., per-follower) engagement is the raw engagement divided by the account's followers (i.e., ‘page’ followers), similar to (Iqbal Khan & Ahmad, 2022; Siyam et al., 2020). Total post interaction is used since we are interested in summative measures rather than establishing an actor-network structure of user-affiliated interactions, e.g., (Sprejer et al., 2022).
A repeated measures analysis of covariance (ANCOVA) model is used to capture the influence of media format and each of the lexical features (the categorical and interval predictors) on tweet engagement (the interval response). All quantitative analyses are done in R version 4.2.2 and RStudio version 2023.03.0+386.
Qualitative Content Analysis
Audio, text and video tweets were sorted into the top ten and bottom ten engaging tweets. Each of the resulting groups (e.g., high engagement audio tweets) were read or listened to by both researchers to manually note more detailed descriptions of the content of each tweet beyond its general topic code that was previously coded using a code book from the original study; these subtopics / subcodes were not grouped into a code book because of their relative uniqueness. Each researcher made notes about the resulting group in comparison with the opposite engagement group and with other modality groups to identify trends, which were then added into the analyses.
To provide a more detailed analysis of the content and topic of tweets, we also manually read and performed qualitative content analysis on the tweets, focusing the comparisons madeparticularly on tweets with high and low engagement scores and on the subtopics, to determine what content-related aspects of tweets influence their engagement on Twitter. A similar method was used to analyze user engagement in Facebook posts made by radio stations (Al-Rawi, 2016). For this analysis, two coders read or listened to the top ten highest- and bottom ten lowest-engagement audio, text and video/image tweets in the dataset to describe their contents and subtopics in detail and to note comparisons. The top and bottom ten tweets were selected based on there being approximately ten tweets that obtained 3% engagement (method similar to (McMillan, 2009)); we note that past work collected the top five engaging tweets (Alkhathlan et al., 2021) and top ten and bottom five engaging profiles (Veale et al., 2015), though other work has used the top 20 engaging profiles (Dubois & Gaffney, 2014). Qualitative content analysis is used to assess what characteristics or topics of tweets may make them engaging, what kinds of replies people make on highly engaging tweets and whether there are differences in characteristics and replies across media formats.
Results
Quantitative analysis
Research Questions 1 through 5 asked whether media format, content length, tweet toxicity, valence and topic influenced user engagement with the tweet. A repeated measures analysis of covariance (ANCOVA) on engagement per follower with media format, user type, content length, toxicity, valence and topic as independent variables[footnoteRef:3] found a significant effect of media format, F(4,340) = 2.66, p = 0.033, p2 =0.03. Audio tweets had higher engagement per follower than text or video/image tweets from the same user (see Figure 2). No other significant effects were found. Therefore, only Research Question 1 was answered in support of an effect. [3:  modeled in R as “aov(engagementPerFollower ~ mediaFormat + userType + words + toxicity + sentiment + topic + Error( id/ (mediaFormat + userType + words + toxicity + sentiment + topic) ), data = l)”] 
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Figure 2. Horizontal bar plot of engagement per follower by media format. Audio tweets had higher engagement per follower than text or video/image tweets from the same user.

Qualitative Exploratory qualitative content analysis
To further explore Research Question 5, we analyzed the top ten highest- and bottom ten lowest-engagement audio, text and video/image tweets in the dataset to describe their topics and characteristics. Although the quantitative analysis did not reveal an effect of content topic (Research Question 5), mixed methods research into tweet content may generate additional findings.
Content of high-engagement and low-engagement audio tweets
The ten highest engagement audio tweets included entertaining tweets featuring user-generated content (i.e., a song, an impression, a story and a joke), non-personal commentary (i.e., asking the audience to reply with their favorite ice cream flavor), personal commentary (i.e., a dentist trip leading to speaking with a numb mouth), three comments on the functionality of audio tweets (i.e., one saying it had features no other app had, one stating a use case and one stating it is a test) and a foreign language audio tweet. Thus, entertaining tweets featuring user-generated content and tweets on the functionality of audio tweets seemed most popular. At the time of the dataset’s capture, users were just starting to get used to audio tweets such that many high-engagement audio tweets were still on the topics of first impressions of audio tweets and their functionality. Audio tweets with high engagement also included entertaining tweets and a tweet designed to solicit listener feedback. The replies to audio tweets tended to be text tweets and tended to be either positive and encouraging in nature (e.g., about the novelty of audio tweets) or responding to the user’s question (e.g., answering vanilla bean is the commenter’s favorite ice cream flavor). Thus, audio tweets that are entertaining, that ask the audience to reply with their personal preferences or that comment on the novelty of audio tweets may lead to high engagement (see Table 2).


Table 2: Trends in high and low engagement audio, text and video/image tweets.
	Media format
	High engagement characteristics/content topics
	Low engagement characteristics/content topics

	Audio tweets
	EntertainUser-generated entertainment, asking audience to post preferences, comment on novelty of audio tweets
	Audio problems, large asks, trivial issues

	Text tweets
	Well-known TV/film, celebrities, politics, current events in a playful or opinionated way
	Expressions of thanks, lesser-known TV/film, weather

	Video/ image tweets
	Celebrities, research, videos of toys or songs, personal reveals
	Current events, promotion, theatrical





The ten lowest engagement audio tweets included entertaining tweets (i.e., two songs, one with some audio ‘popping’ and another with loud street noise, and a poem translated from Filipino), a recording of fireworks, a promotion of audio tweets (i.e., asking users to post 100 audio tweets, one a day), two personal commentaries (i.e., stating dreams related to music/traveling and wondering what to eat for lunch), one personal commentary apologizing for the user’s voice, one non-personal commentary (i.e., stating issues about removing bots on Twitter) and a salutation stating good evening. This demonstrated a wide range of content topics for low engagement audio tweets including the presence of entertaining tweets and a request to commenters (which were also found for high engagement audio tweets); however, we note that some tweets with low engagement had audio issues (i.e., songs with background noise) or much larger asks (i.e., posting an audio tweet each day), which the high engagement audio tweets did not have. Thus, audio tweets with audio problems, large asks or ‘trivial’ issues such as what to eatch for lunch may lead to low engagement.
Content of high-engagement and low-engagement text tweets
The ten highest engagement text tweets included non-personal commentary (i.e., a tweet about popular U.S. rap and rock musicians, one on political parties having multiple Twitter accounts, one on Mothership, a request to Netflix to add the TV show ‘Big Time Rush’ and an anti-Trump message), current events (i.e., welcoming a U.S. media executive being held for fraud, applauding white liberals ‘girlbossing’, or inappropriately idolizing, a female U.S. politician), personal commentary (i.e., realizing the need to text people back for the user’s phone to not be dry), salutation (i.e., congratulating a U.S. actor on his daughter’s school progress), or onomatopoeia sounds (i.e., ‘DA’). Replies to text tweets were mostly text tweets themselves. Replies to non-personal commentary and current event tweets affirmed the original tweet’s message (e.g., replying an anti-Trump comment on the anti-Trump tweet) but in some cases went against the original tweet (e.g., replying that the Justice Department is corrupt in holding a U.S. media executive for fraud), which in turn garnered replies on the reply (e.g., replying to the replier to shut up). Thus, most of the high engagement text tweets were about TV/film, celebrities (note that these categories differ from “user-generated entertainment” in that the media they focus on is commercial rather than user-generated), politics or current events in an opinionated (e.g., comment on ‘girlbossing’) or playful (e.g., comment on a U.S. actor’s daughter) manner.
The ten lowest engagement text tweets included six salutation/thanks tweets (i.e., thanks for posting a tweet), a current event (i.e., report on the weather), personal commentary (i.e., missing a dog), non-personal commentary (i.e., stating that a link another user posted was out of date, commenting on an Indian comedy-drama film). Engagement with thanking tweets may be low because thanks can come at the end of a conversation or interaction, thereby not eliciting further discourse. Engagement may also be low for a text tweet that mentioned an Indian comedy-drama film because it may be lesser known than mainstream media mentioned in high engagement tweets. Thus, most of the low engagement tweets are expressions of thanks that the user posts on their timeline, lesser-known media or the current weather.
Content of high-engagement and low-engagement video/image tweets
The ten highest engagement video/image tweets included six non-personal commentary (i.e., an animated GIF of a woman reading a newspaper and laughing, a screenshot of Pinterest panels and musician Liam Payne memes, a link to an article on bereavement with a thumbnail of the journal Aging and Mental Health, a video of a U.S. actor and his daughters, an image of butter cookies asking which shape is the best, a video of toy figurines on a shelf with a Kermit the Frog Pez dispenser on the floor behind the shelf), a personal commentary (i.e., side-by-side photos of a woman who just turned 18 and her younger self), a salutation/thanks screenshot (i.e., expressing thanks to a screenshotted comment about the user’s professionalism at work), a theatrical post (i.e., an animated GIF of a woman drawing a clown’s face on her face as a reflection on the user’s choice not to graduate early) and a song (i.e., a video of an orchestra playing a foreign language song). Replies included commenting on butter cookie shapes, on the video of toy figurines and Pez and birthday wishes for the user who just turned 18. Thus, high engagement video/image tweets are associated with commentary on celebrities or research, custom video of toys or songs or personal reveals.
The ten lowest engagement video/image tweets included current events (i.e., a link to an article on Twitter Blue with a thumbnail of Twitter Blue, a link to an article with an image of stick figures giving money to a media platform), promotion (i.e., an advertisement for a Friday event on Zoom, an image of a five-star review for an advisor with text stating appreciation, an animated GIF of Twitter birds flying with text about coach Larry Bird), non-personal commentary (i.e., an animated GIF stating ‘You are amazing’), theatrical content (i.e., an animated GIF of The Office characters dancing with a caption stating ‘That Friday Feeling’, an animated GIF of a person rolling their middle finger up with text stating the user is turning 30 soon), a retweeted music video and an image of another user’s foreign language text. Thus, low engagement video tweets have content that is current events (perhaps because current events do not suit the modality of a Twitter video), promotional or theatrical (perhaps because the events or messages are of low interest to others).
Content length, toxicity and sentiment of high-engagement and low-engagement audio, text and video/image tweets
Although not our focus, we also looked at content length, toxicity and sentiment between the top and bottom engaging audio, text and video/image tweets to further explore Research Questions 2, 3 and 4 despite the null quantitative results. Although content length and sentiment did not seem to differ between high and low engaging tweets, highly engaging text tweets seemed to have more potentially toxic content on politically or culturally polarizing issues than low engaging text tweets, though this pattern was not found in audio tweets.

Discussion
Summary of Results
Mixed methods analysis of a pre-existing dataset of audio, text and video/image tweets found that audio tweets had higher engagement per follower than did text or video/image tweets by the same user, supporting the idea that user engagement is linked to media format. Qualitative content analysis revealed that high engagement audio tweets may have had different content topics than high engagement text and video tweets, while high engagement audio tweets had somewhat similar topics but different characteristics than low engagement audio tweets. Given these differences, the media format, topic and characteristics of a tweet may affect engagement in the tweet.
Design Implications
Table 3 shows how the current work’s findings translate into design guidelines for an audio-focused social media network. Audio tweets had higher engagement than both text and video controls from the same user. This suggests that low uptake on audio tweeting is not due to limitations in the impact made by audio tweets upon a user’s followers, but instead due to the usability of the feature itself. Audio tweets’ low uptake is more likely due to lack of awareness about the feature or high effort costs of recording an audio tweet, since the impact they have on an audience is higher than in other tweet modalities.


Table 3: Design implications for audio social media networks based on current work’s findings.
	Finding
[Research Question]
	Design Implication

	Audio tweets were more engaging than text or video/image tweets.
[Research Question 1]
	Audio-based social media networks have higher user engagement than text-based networks.

	High engagement audio tweets may have had different topics than high engagement text or video tweets.
[Research Question 5]
	Audio-based social media networks and their users may profitably focus their platforms and posts on content topics of high engagement among audio tweets.

	High engagement audio tweets had different characteristics but not different topics than low engagement audio tweets.
[Research Question 5]
	Designers of audio-based social media networks can give users tips or metrics to encourage users to post audio tweets with characteristics akin to high engagement.




Qualitative analysis found that highly engaging audio tweets were not always on the same topics as highly engaging text or video tweets. Highly engaging audio tweets included user-generated entertainment (i.e., light-hearted or performative topics) and commentary on audio tweet functionality (this pattern was not seen in highly engaging text tweets), whereas highly engaging text tweets included politics and current events (which were not seen in highly engaging audio tweets). Thus, social media platforms that assess user engagement in “test” social media posts to optimize user acquisition profits (Van Dijck et al., 2018), cf. (D. Nieborg & Poell, 2019) successful social media content designers must carefully consider and segregatenot only the modality they use but alsoto determine what topic is suitable for that modality. AudioSince audio-based social media networks may profitably focus their platforms on content topics of high engagement among audio tweets, such as user-generated entertainment and commentary, cultural production of audio social media may be dependent on and limited by each platform’s practices (D. Nieborg & Poell, 2019). Audio-rich platforms such as WeChat add value to users’ lives as demonstrated by their prevalence but may also serve as tools for “cultural governance” (de Kloet et al., 2019).
Highly engaging audio tweets had different characteristics (e.g., audio production quality) than low engaging audio tweets. This may mean that audio social media networks can profitably provide metrics or guidelines on audio recordings to its users to help them post high-quality recordings, which existing networks such as Twitter do not prominently provide. However, platforms’ biased steering of online interaction (i.e., “platformization”, to attract higher engagement for instance) may compromise user autonomy in the process of cultural production (D. Nieborg & Poell, 2019).
Implication for Theory
Highly engaging audio tweets contained different content characteristics than low engaging audio tweets and contained different topics than highly engaging text and video tweets. This demonstrates that different types of content not only distinguish engaging from non-engaging tweets, but also that the content topics that are engaging in one modality may not be engaging for another modality. This is in line with past work that suggests voice has more negative sentiment than text (J. Li & Penaranda Valdivia, 2022), which may mean that people prefer delivering negative comments verbally as opposed to via text. The current work finds that media format may also influence the content topic of the post in addition to its sentiment. Audio-based social media networks may do well to focus their platforms on content topics that are popular for audio messages.
The topics of engaging text tweets appeared to differ from the topics of non-engaging text tweets; however, this trend was not as apparent among engaging versus non-engaging audio tweets. Because of their relative novelty, users may not be as familiar with what makes an engaging audio tweet, which can in turn cause greater variability in the distribution of content types among non-engaging audio tweets. Entertaining tweets were among the non-engaging audio tweets, for instance, due to low production value. Early-stage audio social media networks may need time for users to get accustomed to production methods to create successful audio posts.
Limitations and Future Work
The findings obtained here were from a small manually curated dataset of audio, text and video tweets and may be specific to the dataset used; thus, our findings are speculations prior to more complex evaluations (Cappella et al., 2015). The generalizability of our findings to larger datasets of audio tweets and to the content in other audio media platforms is therefore an important area of further research. Similarly, this work explored only a few potential determinants of user engagement in audio tweets; in particular, further work can look at the impact of personal characteristics such as information efficacy or confidence in whether or not a user decides to engage with a tweet (Warner et al., 2012). Although we found significant differences in engagement between audio and text tweets, such differences may have been attributable to parameters that varied in our dataset, which could be clarified by a future experiment that controls for such parameters to present “fairer” comparisons. Audio and visual media are also not exclusive options, since radio stations can use Instagram or visualizations for community building, for instance (Berry, 2013; Ferguson & Greer, 2018); additional work can look at how different media types are used in tandem for community building. The qualitative analysis could also benefit from a more in-depth look at the longitudinal impact of specific events related to audio tweets (i.e., beyond their introduction of audio tweets), such as the transition to “X” and resulting functionality or direction changes or how an especially popular audio tweet may impact society (cf. (O’Kelly, 2014)), or from additional analysis about how a specific community such as that formed by a podcast engages users (Pavelko & Myrick, 2020) or from addressing the influence of gender and other voice features in the perception of audio content. Although the current work speculates on what content topics are engaging for audio tweets, future work exploring actual audio tweets about less popular topics such as current events may reveal insights about how to support the development of audio on those topics too.
The accuracy of perceiving a user’s intentions through social media may also be impacted by media format. Past work suggests that people may not accurately perceive social media users’ intentions when reading their social media posts as text (Brady et al., 2023) but did not explore whether the accuracy of people’s perceptions may be improved through audio or video formats. People who listened to a disagreeing political viewpoint gave higher humanization ratings than people who read text of the same viewpoint (Schroeder et al., 2017) – suggesting that voice may be more conducive to social understanding or connection than text. The potential for audio media to improve intention perception may be an interesting area for future research, perhaps with a dataset that controls for topic using propensity score matching.
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