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ABSTRACT: Social media platforms like Twitter offer benefits for promoting and sharing scientific research. Each user
becomes an instant news source for their work, and are able to report lab updates, news, and discoveries in near real time,
increasing the visibility and citations of one’s research and allowing for direct and public engagement with the scientific
community. Additionally, such outreach has the possibility of strengthening collaboration and engagement within one’s
academic department. However, amidst the noise of a billion profiles, how can you be heard and measure your impact? The
North Carolina State University Department of Chemistry has adopted an amplification method that relies on promoting de-
partmental news through collaboration between faculty (@NCStateChem) and student organization (@NCStateChemGSA)
run accounts, which are then amplified through research lab or personal community member profiles. Because of this strate-
gy, our Twitter account has a following that extends beyond our own students and faculty. In fact, nearly three quarters of our
Twitter follower base consists of accounts not affiliated with NC State. Here we share insights into one of our social media
strategies for Twitter (#ChemPack) and provide an overview of our in-house amplification network monitoring impressions

and engagement rate as a metric to assess our impact.

INTRODUCTION

Researchers and academic departments face the constant
challenge of creating research with high visibility that estab-
lishes academic credibility in the scientific community and,
in some instances, is required for procuring research funding
and for the job placement success of the students that grad-
uate from the department (Hadani et al., 2012). Historically,
the visibility of academic chemistry departments was largely
based on the number and quality of publications produced,
and promoting these publications occurred through person-
al networks, invited talks, or news coverage (Burris, 2004;
Metzger and Kallio, 2018). Often, such strategies are limited
and can even be exclusionary in practice, as they ignore dif-
ferences between disciplines, reinforce academic hierarchies
based on privilege and visibility (and equally, invisibility),
and focus on promoting individual researchers rather than
collective departments. Some members of a department
might be more likely to cultivate their individual visibility,
which might in turn reflect on their home institution, but this
approach can be slow and highly dependent on the continu-
ation of the individual’s appointment in the department (Le-
ahey, 2007; Mauvais-Jarvis, 2012). Many universities have
made investments in improving the impacts of their online

presence, and a positive correlation has been found between
a school’s web visibility and their rankings (Lee and Park,
2012). In addition to online efforts, in-person events, such
as recruitment meetings, conferences, or networking events,
are common tools academic departments use to promote
their brand within their institution and beyond. While unde-
niably valuable, these events are often limited by cost and
scope.

The capabilities of the internet, however, are rapidly
changing our societal understanding of, and relationship to,
communication, information, and outreach. As the internet
continues to develop as a widespread, primary information
source for many, it is becoming increasingly expected for in-
dividuals and organizations in academia to develop a profes-
sional online presence as a form of outreach. Social media
is one facet of this and is beginning to be incorporated into
academic and professional communities. Through its ver-
satility and accessibility, microblogging platforms such as
Twitter have the potential to be used as a novel, cheap, and
inclusive medium through which academic departments and
researchers can extend their visibility and to reach more di-
verse audiences. Additionally, online social media platforms
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can also serve as a forum for collaboration, encouragement,
teaching, and building a sense of community while inspir-
ing mutual growth and visibility (Prabhu and Rosenkrantz,
2015; Ciprut et al., 2017; Bodnar and Fox, 2019).

Addressing Inequitable Visibility in Academic Settings.
Within academia, the ways of establishing departmental
visibility that are commonly thought of as “traditional”—
number of publications, reputation of certain faculty mem-
bers—can too often rely on word-of-mouth promotions and
a culture of exclusivity. Additionally, such approaches are
often focused on promoting individual faculty member re-
searchers, rather than the department as a whole. In general,
these approaches also ignore the issue of cultural and gender
taxation, by which certain work such as teaching, mentoring,
and serving on committees is feminized and undervalued.
This kind of work frequently goes unrecognized and often
unduly falls upon women or faculty of color who, in turn,
have less time to dedicate themselves to activities that might
bring them academic success and visibility (Riegraf and We-
ber, 2017; Social Sciences Feminist Network Research In-
terest Group, 2017).

The development and spread of the internet has made it
possible, if given access to a computer and the internet, for
anyone regardless of fame or status to publish and promote
their work through blogs, forums, and social media plat-
forms. This indiscriminate accessibility gives social media
platforms, such as Twitter, the potential to disrupt antiquated
practices of determining visibility. Social media is powerful
in that it provides a space where equity is possible: anyone
has the ability to voice their opinion or to participate and im-
pact the conversations of a certain community, and by using
this in an intentional way, departments can elevate not just
certain faculty within a department, but the department as a
whole. In this way, using Twitter is not just valuable as an
attempt to stay “up to date” or “on-trend”, but instead can be
an intentional, active medium to elevate those underrepre-
sented in academia (Yammine et al., 2018).

The role that social media can play in elevating the per-
ceived visibility of an academic department, and, in the
process, that of its faculty and students cannot be underes-
timated. Strategic use of a free resource can result in better
outcomes and stronger impacts for all the participants and
can pave the way for the future success of the department’s
graduates, who will be empowered to use the same tech-
niques in their future endeavors.

PROGRAM DESCRIPTION

The North Carolina State University Department of
Chemistry seeks to use Twitter as such a platform. Here we
describe the ways in which the North Carolina State Univer-
sity Department of Chemistry Communication Committee

uses Twitter as a medium for elevating the department by
focusing on a case study: the department’s annual graduate
student recruitment weekend, #ChemPack. By employing a
“triangulation” amplification approach through which the
Twitter posts of the department Twitter account (@NCStat-
eChem) are shared by partner accounts, as well as through
the use of targeted hashtags and content, the NC State De-
partment of Chemistry has been able to expand its reach to
tens of thousands of Twitter users. At the same time, by us-
ing Twitter to highlight each lab in the department, the de-
partment seeks to intentionally and consciously celebrate all
members of the department, not just some.

ChemPack is an annual recruitment event for admitted
candidates to the NC State Chemistry graduate program
where recruits are brought to NC State’s campus for a
weekend. Over the course of the weekend recruits are able
to attend a department poster session, tour the campus and
facilities, and meet with faculty that they are interested in
working with.

Starting in 2019, the NC State Department of Chemis-
try began an extended, yearly content series on Twitter sur-
rounding ChemPack in order to promote the event, raise
awareness about the opportunities and faculty present in the
department, and welcome recruits to the departmental com-
munity. Each week in the months leading up to the in-person
recruitment weekend a different lab within the department
was highlighted through a series of posts created by mem-
bers of the lab. These posts introduced faculty and student
members of the lab, described current projects, highlighted
events, and promoted the lab and its members by tagging
its members and using hashtags. Each post in the series was
tagged with the hashtag #ChemPack. Other hashtags popu-
lar on Twitter, such as #RealTimeChem, were also used in
order to further amplify this content. During the recruitment
weekend itself, Twitter engagement among attendees was
encouraged through several Twitter engagement giveaways.

To amplify their Twitter content, the NC State Department
of Chemistry Communications Committee has developed a
system of “triangulation”. In this system, the Twitter content
created by the department and Chemistry Graduate Student
Association (@NCStateChemGSA) Twitter accounts is mu-
tually retweeted by each other and by the faculty and stu-
dents in the department. By posting and retweeting content
from multiple accounts, the Department of Chemistry is able
to increase the frequency at which its content is promoted in
users’ Twitter timelines. This content is further promoted by
informal partnerships that the Department of Chemistry has
actively sought to develop between the department account
and graduate students, faculty, and other on-campus orga-
nizations and departments active on Twitter. Each of these
partner accounts have different pools of followers, and as a
result, when content of the department is retweeted by these
accounts, it is able to reach a wider and more diverse audi-
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ence. The Department of Chemistry Communications com-
mittee, via the Twitter account, has been able to build these
relationships by making an effort to engage with and retweet
the content of the department’s partners, and as a result of
this reciprocity both the department and the department’s
partners benefit. Because these partnerships are loose and
informal, the success of content is not assured, and much of
it has to do with chance (who sees it), and the responses of
those that do, which vary unpredictably. However, by inten-
tionally connecting with student and faculty groups across
campus, through this model the department is able to extend
and diversify their reach and, in the process, to strengthen
collaborative relationships with faculty, students, and groups
both within and outside of the department.

EVALUATION METHODS

To assess the impact of employing these techniques, the
NC State Department of Chemistry Communications Com-
mittee used Twitter Analytics and open source tools to gather
data on the number and frequency of engagements, impres-
sions, followers, and retweets with department and CGSA
content. This data was collected monthly starting in 2018
and charted over time.

Twitter Analytics. Twitter Analytics is a built-in content
analysis program provided by Twitter that allows a Twitter
user to see the number and frequency of impressions (i.e.
views) and engagement (i.e. retweets, replies, and likes) that
their content has received. This data is available for the en-
tire time a user’s account is active, and can be downloaded
as an Excel file. Data for the NC State Department of Chem-
istry and Graduate Student Association Twitter accounts
were downloaded for month-long periods and analyzed.

Open Source Tools. The open source twitteR package
was used to download tweets from other user accounts in
order to analyze the number and content of related tweets.
By providing access to the Twitter API, twitteR allows
one to download, clean, and analyze tweets from a user or
hashtag from the past 7 days. Unlike Twitter Analytics, the
twitteR package does not record the views or impressions
per tweet, but allows one to assess what Twitter users view,
retweet, or use a specific hashtag. Tweets posted by @NC-
StateChem, @NCStateCGSA, and other accounts that used
the hashtag #ChemPack were downloaded. The words in-
cluded in these tweets were counted and visualized using
WordMaps, a text-mining visualization that uses relative
size to indicate the frequency that different words are used.
These word counts, represented through such visualizations
as WordMaps, give insight into what topics users--in par-
ticular students--considered most important and relevant to
ChemPack.

RESULTS

Analysis of Department and CGSA Accounts. Prior to
the launch of the ChemPack 2019 Twitter campaign, anal-
ysis was conducted of the Department and CGSA Twitter
accounts from June through October 2018 using Twitter
Analytics and twitteR. This analysis revealed the positive
impact of using targeted Twitter content and collaborating
with student, faculty, and organizational partners on Twitter
engagement and departmental reach.

During October 2018, the CGSA account hosted a “grad-
uate student take-over” in which the account was run by a
graduate student for a period of four days. Over the course
of the week this student published 36 tweets focused on dai-
ly topics including her experiences with chemistry research,
being a woman in STEM, chemistry mentorship, and why
she chose NC State. As a result of this content, the CGSA ac-
count received 6 times the number of impressions in October
as in September 2018, and the average number of impres-
sions per Tweet increased by 1.67. This increase in engage-
ment with the CGSA account demonstrates the potential
success of launching targeted, short Twitter campaigns at
reaching new audiences and communicating about the work
of the department and what it is like to study chemistry. It
also shows the importance of developing collaborative rela-
tionships between faculty and student Twitter users.

The success of these intentional Twitter efforts provided
much of the impetus for the development of the ChemPack
Twitter campaign in 2019. The combination of tracking
historical social media analytics and running lab featured
campaigns resulted in the efforts to create a social media
campaign during recruitment weekend. The data from these
efforts provided the department with a tangible measure of
the value of social media.

#ChemPack2019 Campaign. In preparation for the
#ChemPack2019 campaign, all triangulation partners were
alerted via email of the upcoming effort, and their voluntary
collaboration in the form of likes and retweets was request-
ed. In addition, members of the Communications Commit-
tee created a series of 20 tweets highlighting features of the
Department that were considered attractive to prospective
students. The sub-committee that prepared the tweets was
composed of faculty, staff, and graduate students with di-
verse backgrounds and prior levels of social media exper-
tise, who worked together. The tweets included facts about
NC State University, living in the Raleigh, NC area, the gen-
eral culture of the Department, and the teaching and research
facilities available to graduate students.

Analysis of Twitter data from ChemPack 2019 revealed
that, over the course of the single weekend, the content of the
department and CGSA accounts collectively received 47,100
impressions. The tweets that highlighted our research facul-
ty and their interests received the most likes and retweets
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during the campaign. Individual triangulation partners or-
ganically retweeted content that aligned with their own ac-
counts. For example, the CGSA account was more likely to
retweet content related to graduate student working condi-
tions, and living in the area, while the individual faculty and
student triangulation partners highlighted content directly
related to their own labs or research interests. Additionally,
WordMaps representing the content of the posts containing
the hashtag “ChemPack” revealed that the most common-
ly used words, “weekend”, “recruitment”, “students”, “re-
search”, were highly applicable to the goal of ChemPack,
showing that the content that was created by the department
and partner accounts throughout the weekend was success-
ful in expressing targeted information (see Figure 1).

Given the large number of impressions received during
the sampling period, and the limitations of the sampling
methods it is not possible to describe the nature of each of
the unique impressions that were a result of this campaign.
However, a breakdown of the composition of the follower
base of the account at the end of the sampling period could
be used to describe the reach of the account beyond the De-
partment and the University (summarized in Table 1).

When the different types of followers are quantified, it
can be seen than only a small percentage of the total (5.8%)
are other official NC State accounts, other academic depart-
ments and units outside the university (4.3%), or students
and faculty of the Department (12.7 and 1.0%, respective-
ly). Although those constituencies are important, because
it means that the account can be used to reach the native
audience of @NCStateChem, they are not the bulk of the
followers. Of the accounts following @NCStateChem on
Twitter at the time of the sampling 72.9% were not affiliat-
ed directly or indirectly with the Department of Chemistry,
and can be considered as outreach targets. Some of those
accounts belonged to prospective graduate students, as well

as undergraduates interested in applying to our programs.
Parents and high school teachers are also part of the unaf-
filiated audience, and can have an important amplification
effect if they engage with our content and share it with any
prospective students.

While we were very pleased with the overall reach of the
account based on the interactions described here, the nature
of Twitter is such that most of those interactions are limited
to a like, expanding a post to see a picture, or a retweet. Most
users do not reply to posts unless they have specific ques-
tions, and the examples presented here are no exception. For
that reason, we cannot offer a perspective on the individual
reactions of the end users of the content. From our experi-
ence, the most engagement happens right after posting, and
it is typically enhanced if the post is retweeted by a partner
with a large number of followers.

In the five months leading up to ChemPack, individual
posts highlighting labs within the department received up-
wards of 27,700 impressions. Since these events, faculty
outside of the Department of Chemistry Communications
committee have created their own Twitter and lab accounts,
demonstrating that these collaborative faculty highlights
were successful in both increasing the visibility of these labs
and bolstering enthusiasm for departmental Twitter outreach.

CONCLUSION

The quantitative success of the ChemPack Twitter cam-
paign (as seen through the large number of impressions)
demonstrates the viability of using Twitter as a departmen-
tal platform for communication and outreach. Additionally,
the positive responses received from faculty members as a
result of this program indicates its success at helping to fos-
ter a sense of departmental pride and community. Through
employing this type of outreach medium, people within the
department whose work would otherwise not be visible to a

Type of Follower Percentage of Total
Followers
(m=915)
Other official NC State accounts 5.8%
Other academic departments and units outside 4.3%
NC State
NC State Chemistry students and alumni 12.7%
NC State Chemistry faculty 1.0%
Vendors 1.5%
Publishers and chemistry journals 1.9%
Non-affiliated accounts (individual accounts 72.9%

not connected to NC State Chemistry)

Table 1. Percent composition of the follower base of the @NC-
StateChem account on March 31, 2019 (after the conclusion of the
ChemPack Twitter campaign).
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general public were made visible.

After the successful conclusion of our ChemPack Twitter
campaign in 2019 we continued our Twitter outreach efforts.
Due to the effects of the COVID-19 pandemic, our recruit-
ment weekend had to be moved to a virtual format in 2020,
and we leveraged our social media presence to reach as
many prospective graduate students as possible. Even under
very difficult conditions, we were successful in our recruit-
ing efforts, and we consider that our social media strategy
was a very important part of this effort.

The use of a free, simple, and accessible tool such as
Twitter has enabled our academic department to engage our
faculty, staff, and students, and to reach beyond to other con-
stituencies, including alumni, other academic departments,
and our own university administration. Having a large and
diverse Communications Committee that included faculty,
staff, and graduate students played a very important role
in these developments. Twitter and other social media and
microblogging platforms are increasingly being recognized
as beneficial for use in teaching scientific communication,
measuring scholarly impact, and providing opportunities for
networking that are equitable and open to all.
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