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Abstract

Building on studies of science communication training program outcomes along with the
Theory of Planned Behavior and the Integrated Behavioral Model, this study examines shifts
in self-efficacy, beliefs about engagement, and behavioral intentions among participants in a
university-based research communication training program for graduate students, postdocs,
and faculty members. An analysis of data from a quasi-experimental pretest-posttest
intervention study found that participants reported greater communication self-efficacy and
willingness to communicate about their research after completing the program, though the
results revealed no discernible shifts in beliefs about engagement (which already tended
toward positivity). These findings provide new evidence that training programs can bolster
foundations for effective communication on the part of university researchers. In terms of
practice, the results suggest future directions for program development.
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1 = Introduction

Effective communication between university-based researchers and broader audiences is
crucial for fostering public understanding of science, promoting public engagement with
academic research, and countering negative perceptions of researchers [Trench & Miller,
2012; Weingart & Guenther, 2016]. In terms of fostering public understanding, such
communication provides a potential means for bridging divides between researchers and the
public on topics ranging from climate change to vaccines [Kahan, 2013; Nisbet & Scheufele,
2009]. In regard to promoting engagement, two-way exchanges between researchers and
laypeople offer avenues for wider participation as well as improved research [Besley & Dudo,
2022b]. In terms of challenging negative perceptions, efforts by diverse communicators to
share their research with broader audiences can help to counter stereotypes of scientists and
encourage greater inclusion within scientific communities [Jarreau et al., 2019; Steinke &
Duncan, 2023].

At the same time, university-based researchers confront an array of challenges in
communicating with broader audiences. At the societal level, developments in many nations
— including the United States — have amplified financial and political pressures on
researchers [Calo & Starbird, 2024]. At the institutional level, researchers may face a lack of
support and infrastructure for broader engagement [Besley & Dudo, 2022a]. In addition, they
may face individual-level obstacles [Dudo et al., 2021], including low communication
self-efficacy [Besley, Dudo & Yuan, 2018; Copple et al., 2020; Fahnrich et al., 2021; Rodgers
et al,, 2020; Stylinski et al., 2018; Swords et al., 2023], negative beliefs about engagement
[Besley et al., 2015; Copple et al., 2020], and unwillingness to engage with broader
audiences [Copple et al., 2020; Stylinski et al., 2018].

To address the communication needs of researchers across a range of settings, scholars and
practitioners have developed a host of training programs for fostering beliefs, skills, and
intentions that can facilitate engagement with broader audiences [Baram-Tsabari &
Lewenstein, 2017; Besley & Dudo, 2022b; Clarkson et al., 2018; Fahnrich et al.,, 2021; Rodgers
et al., 2018]. Though such programs often rely on anecdotal evidence to assess outcomes
[Dudo et al., 2021; Vickery et al., 2023], a growing body of research has tested the effects of
specific programs. In particular, previous studies suggest that participation in
communication training programs can be associated with key beliefs about science
communication [Clarkson et al., 2018; Copple et al., 2020; Fick et al., 2025; Rodgers et al.,
2020; Silva & Bultitude, 2009; Stylinski et al., 2018; Swords et al., 2023].

The present study builds on and extends this research by using data from a pretest-posttest
intervention study to analyze how participants’ beliefs and intentions shifted from the start to
the end of a university-based communication training program for graduate students,
postdoctoral researchers, and faculty (including, but not limited to, scientists). Specifically,
the study provides new tests of how such programs can foster communication self-efficacy,
positive beliefs about engagement, and willingness to communicate about one’s research. In
doing so, it draws on theories of communicative behavior [Ajzen, 1991; Montaiio & Kasprzyk,
2015]. The results highlight potential benefits of and next steps in developing
communication training programs for university-based researchers.
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2 . Self-efficacy, beliefs about engagement, and willingness to
communicate research

Following previous research on science communication training programs [Akin et al., 2021;
Besley et al., 2019; Copple et al., 2020; Parrella et al., 2022; Poliakoff & Webb, 2007], the
present study draws on the Theory of Planned Behavior [TPB; Ajzen, 1991] and the Integrated
Behavioral Model [IBM; Montafio & Kasprzyk, 2015] to conceptualize the potential outcomes
of such programs. In particular, these frameworks highlight the roles of personal agency
(including self-efficacy beliefs), beliefs about benefits and risks, and perceived norms as
foundations for behavioral intentions and, ultimately, future behavior. Given the design of the
program examined here, the present study focuses on self-efficacy, beliefs about
engagement, and willingness to communicate about one’s research as outcomes while
acknowledging that other outcomes, such as norms and goal-centered communication
[Besley et al., 2019; Lewenstein & Baram-Tsabari, 2022] can also play key roles in research
communication.

2.1 = Fostering communication self-efficacy

The TPB and IBM point to self-efficacy as a key factor shaping communication motivations
and behaviors [Ajzen, 1991; Akin et al., 2021; Besley et al., 2019; Copple et al., 2020; Poliakoff
& Webb, 2007]. Looking specifically at science communication, low self-efficacy remains a
persistent barrier for scientists [Stylinski et al., 2018] whereas greater self-efficacy may
bolster intentions to communicate along with effectiveness at doing so [Clarkson et al., 2018;
Murphy & Kelp, 2023; Rodgers et al., 2020]. Self-confidence in using specific tools such as
public presentations, press releases, media interviews, podcasts, and social media [see
Autzen, 2014; Brewer & Ley, 2017; Brossard & Scheufele, 2022; Jarreau et al., 2019; Yuan
et al,, 2022] can also help researchers effectively select and use tools that meet their
communication goals [Clarkson et al., 2018; Silva & Bultitude, 2009; Swords et al., 2023].

Previous studies suggest that training programs can bolster communication self-efficacy
among researchers [Copple et al.,, 2020; Fick et al.,, 2025; Rodgers et al., 2020; Stylinski

et al,, 2018]. In addition, studies have found that training programs can bolster
self-confidence in using specific communication tools such as public presentations [Clarkson
et al., 2018; Silva & Bultitude, 2009; Swords et al., 2023]. Building on these findings, the
present study tests the following hypothesis:

H1:  Participants in a university-based research communication training program will report
greater communication self-efficacy after completing the program.

2.2 = [Fostering positive beliefs about engagement

The IBM also emphasizes how risk and benefit beliefs can shape behavioral intentions
[Montafo & Kasprzyk, 2015]. Given that many scientists express concerns about the
effectiveness of engagement with broader audiences, positive beliefs about engagement
may strengthen scientists’ intentions to communicate [Besley et al.,, 2015, 2019]. However,
Copple et al. [2020] found that participation in a communication training program was not
significantly associated with such beliefs among university-based scientists. In light of this
finding, the present study asks:

Article = JCOM 25(06)(2026)A10 = 2



RQ1: Will participants in a university-based research communication training program
report more positive beliefs about engagement after completing the program?

2.3 = Bolstering willingness to communicate about research

Consistent with accounts of science communication rooted in the TPB and IBM [Akin et al.,
2021; Besley et al., 2019; Copple et al., 2020], studies have found that both self-efficacy
[Besley et al., 2013; Poliakoff & Webb, 2007] and beliefs about risks and benefits of
communication [Besley, Dudo, Yuan & Lawrence, 2018] can predict willingness to
communicate. Furthermore, previous assessments of science communication training
programs have found that participation in such programs can increase researchers’
intentions to engage with broader publics [Stylinski et al., 2018; Copple et al., 2020; Swords
et al,, 2023]. Building on these findings, the current study tests the following hypothesis:

H2: Participants in a research communication training program will report greater
willingness to communicate after completing the program.

3 - The training program

The program examined in this study was designed by communications and marketing staff at
a public research university in the United States, with the assistance of the present study’s
authors, academic technology services staff, and faculty from a center for science, ethics, and
public policy. To assess the communication goals of potential participants, the authors
conducted an online interest survey from 28 September to 16 October 2023 (for details, see
the online supplementary appendix). The university’s research office recruited respondents
by sending emails to all graduate students, postdoctoral researchers, and faculty at the
institution. Participation was voluntary, and no incentives were offered. The training
development team used the results from the completed surveys (N =186) to help select
topics for the program.

In late 2023 and early 2024, the development team designed a program consisting of an
optional in-person introductory event, a series of online modules, and a capstone project
(Figure 1). Participation in the program was voluntary. To complete the training, participants
were required to finish seven modules. Each module was designed to take one to two hours.
All but one were offered through an online learning management system and featured videos
with accompanying text notes.

The first module, which was developed and presented by members of the university’s
communications and marketing staff, provided an overview of research communication
principles and was required. The second module, which the authors developed and
presented, discussed insights from research on science communication and was also
required. Additional modules addressed media interviews, social media, the use of visuals in
storytelling, principles of ethical communication, presentation and speaking skills, writing
media articles, and creating connections with audiences. Topic selection reflected the
expertise of the program’s instructors along with the interest survey results.

Once participants completed seven modules, they were required to finish a capstone project
in which they used skills developed through the program to share their research in a public
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forum with a non-expert audience. This could take the form of a public presentation, an
article for public media, or a published media interview. On fulfilling the capstone
requirement, participants received a certification of completion.

4 - Methods

Given that all participants were invited to complete the program rather than being randomly
assigned to conditions, the study used a pretest-posttest quasi-experimental design rather
than a true experimental design. The study’s design limits the extent to which one can draw
causal inferences from the results — a point the conclusion revisits.

41 = Pretest survey

The university’s research office advertised the program through emails to all graduate
students, postdoctoral researchers, and faculty at the institution. Participants were told they
would receive a certificate of completion upon finishing the program; beyond this, no
incentives were offered. Each participant completed a pretest at the beginning of the
program. Between 5 April and 17 April 2024, 134 participants in the program’s first cohort
completed this pretest. Another 809 participants in the program'’s second cohort completed
the pretest between 23 September and 10 October 2024. Of the 214 total pretest
participants, 73% were graduate students, 22% were faculty members, and 5% were
postdocs.

The pretest survey included two Likert items measuring communication self-efficacy beliefs
[“I am skilled at discussing my research with broader audiences”, “I have a hard time talking
about my research”; strongly disagree =1, strongly agree = 5; adapted from Besley et al,,
2015; Copple et al., 2020] along with a set of items measuring self-confidence in using
seven communication tools “to convey information about research” [not confident at all =1,
very confident = 5; adapted from Rodgers et al., 2020]: visuals such as infographics and
charts; videos or podcasts; press releases; articles for magazines or websites; media
interviews; public presentations such as TED talks; and social media such as Instagram,
Facebook, and YouTube. The survey also included two Likert items measuring beliefs about
engagement [“I think public engagement by researchers can make a difference in society”,
“I think public engagement activity is probably a waste of researchers’ time”; adapted from
Besley et al., 2015; Copple et al,, 2020] and one Likert item measuring willingness to
communicate with broader audiences [“I would be willing to discuss my research with
broader audiences”; adapted from Copple et al., 2020].

4.2 = Posttest survey

All participants who finished the program also completed a posttest. Between 28 May and
1 July 2024, 37 participants (28% of the initial first cohort) completed the training and
posttest. Between 8 January and 17 March 2025, an additional 19 participants completed the
training and posttest (24% of the initial second cohort). In all, 56 participants completed
both the pretest and posttest whereas 158 completed the pretest but not the posttest, for an
overall attrition rate of 74%. Of the pretest-posttest participants, 73% were graduate
students, 21% were faculty members, and 5% were postdocs (results do not sum to 100%
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due to rounding). The median time between completing the pretest at the start of the
program and the posttest at its conclusion was 60 days. Attrition did not significantly vary
across roles (student, faculty, or postdoc) or disciplines. Given that the results for the study’s
hypotheses and research question were largely similar across cohorts, the analyses below
used the pooled sample of first and second cohort responses.

5 - Results

A series of independent samples t-tests tested for attrition bias. As Table 1 shows,
participants who did not complete the training (first column of results) and those who did
complete it (second column) varied little in terms of their pretest responses to the five Likert
items. Compared to “pretest without posttest” participants, “pretest with posttest”
participants reported significantly lower pretest self-confidence for using visuals and articles
(p <.05 for each) but not for using the other five communication tools.

The main analysis used a series of paired samples t-tests to examine whether pretest and

posttest scores differed among participants who completed the training. As Table 1 reports,
the analysis found significant differences between pretest scores (second column of results)
and posttest scores (third column) on both Likert measures for communication self-efficacy.

Table 1. Self-efficacy, beliefs about engagement, and behavioral intentions among study participants.

Pretest w/out Pretest with  Posttest t(1vs.2) t(2vs.3)

posttest (1)  posttest (2) (3) [Cohen’s d] [Cohen’s d]
Self-efficacy
Skilled at discussing my research 312 (0.90) 3.09(0.75) 4.13(0.63) -0.23[-0.04] 9.33** [1.25]
Hard time talking about my research  3.10 (1.09) 3.07 (0.99) 2.27 (1.07) -0.18 [-0.03] -4.36** [-0.58]
Confidence in using visuals 3.75(0.99) 3.34 (1.800) 4.43(0.68) -2.69* [-0.42] 8.19** [1.89]
Confidence in using videos or 270 (114) 2.34 (0.96) 3.50 (0.83) -2.09 [-0.33] 9.85** [1.21]
podcasts
Confidence in using press releases 2.54 (1.14) 223 (1.803) 3.52(1.01) -1.77[-0.27] 8.35** [1.12]
Confidence in using articles 3.11 (1.08) 2.64 (1.805) 3.88 (0.83) -2.82* [-0.44] 8.29** [1.11]
Confidence in using media 2.44 (1.20) 229 (1.11)  3.54 (0.97) -0.83[-0.13] 7.73** [1.83]
interviews
Confidence in using public 2.73 (1.23) 252 (111) 377 (0.97) -116[-0.18] 7.50** [1.00]
presentations
Confidence in using social media 294 (1.29) 273(1.82) 3.84(1.89) -1.88[-8.17] 6.90** [0.92]
Beliefs about engagement
Engagement can make a difference  4.60 (0.66) 4.79 (0.49) 4.91(0.29) 1.92[0.30] 1.85 [0.25]
Engagement is probably a waste of  1.48 (0.85) 1.36 (0.82) 1.25(0.82) -0.95[-0.15] -0.93[-0.12]
time
Behavioral intentions
Willing to discuss my research 449 (0.82) 4.59 (0.78) 4.84 (0.42) 0.81[0.13] 2.70** [0.36]
N 158 56 56 214 56

Notes: table entries are means with standard deviations in parentheses. Pretest without posttest vs. pretest
with posttest results are based on independent samples t-tests (df = 212). Pretest vs. posttest results are based
on paired samples t-tests (df = 55). * p <.05; ** p <.81 (with Benjamini-Hochberg corrections).
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When asked whether they were skilled at discussing their research with broader audiences,
participants reported greater agreement in the posttest than in the pretest (p <.81). When
asked whether they had a hard time talking about their research, they reported greater
disagreement in the posttest than in the pretest (p <.01). Both results are consistent with H1,
which posited that self-efficacy would be greater after the training than before. The
difference on the first item was large by conventional standards [d =1.25; Cohen, 1992],
whereas the difference on the second item fell between medium and large (d =-0.58)

Providing further support for H1, the pretest-posttest comparisons yielded consistent results
across all seven items measuring self-confidence in using specific tools to convey
information about research. For each comparison, posttest scores were significantly greater
than pretest scores (p < .01). Furthermore, these shifts were substantively large, with effect
sizes ranging from 0.92 to 1.21. In short, participants came away from the training program
more self-confident than when they entered it.

By contrast, beliefs about engagement shifted little from the pretest to the posttest (RQ1).
Agreement that public engagement by researchers can make a difference in society did not
differ significantly from the pretest to the posttest; neither did agreement that public
engagement is probably a waste of researchers’ time. However, it is possible that ceiling and
floor effects [Wang et al., 2008] masked potential differences here. The pretest mean for the
first item was 4.79 on a scale where 5 was the maximum, leaving relatively little room for an
increase. The pretest mean on the second item was 1.36, where 1 was the minimum; here,
then, there was relatively little room for a decrease.

Turning to behavioral intentions, participants’ willingness to discuss their research was
significantly greater after the training than before (p <.91) — a pattern consistent with H2. In
terms of magnitude, the difference between pretest and posttest scores fell between
conventional thresholds for small and medium effect sizes (d = 0.36). However, this shift may
have been attenuated by a ceiling effect: among “pretest with posttest” participants, pretest
willingness was 4.59 on a scale where 5 was the maximum.

6 = Discussion

The results from this pretest-posttest intervention study show that participants in a
university-based research communication training program reported greater communication
self-efficacy and willingness to communicate about their research after completing the
program. As such, the study’s findings dovetail with previous arguments, rooted in the Theory
of Planned Behavior and the Integrated Behavioral Model [Akin et al., 2021; Besley et al,,
2019; Copple et al., 2020; Parrella et al.,, 2022; Poliakoff & Webb, 2007], regarding how
communication training can foster individual-level foundations for effective engagement with
broader audiences on the part of researchers [Clarkson et al., 2018; Copple et al., 2020; Fick
et al,, 2025; Rodgers et al., 2020; Silva & Bultitude, 2009; Stylinski et al., 2018; Swords et al.,
2023]. On the other hand, the study yielded little evidence that the training program
bolstered positive beliefs about engagement. Though the results for such beliefs may partly
reflect floor and ceiling effects, they also parallel the findings of a previous study [Copple
et al,, 2020].

In weighing this study’s findings, it is important to consider several potential limitations of its
methods. One such limitation is its use of a quasi-experimental design that precludes strong
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causal inferences. Accordingly, future studies could conduct more rigorous tests of training
effects. One approach here would be to incorporate controls for additional exogenous
factors; another would be to conduct randomized experiments.

A related limitation revolves around the potential for attrition bias in the study’s results,
particularly given the substantial attrition rate. Though comparisons between the pretest
scores of “pretest with posttest” participants and “pretest without posttest” participants
revealed only two significant differences across twelve measures, future research could
explore the causes and consequences of attrition in research communication training
programs. Furthermore, future training efforts could seek to reduce attrition and broaden
participation through incentives such as financial compensation at multiple phases of the
program (interest survey, pretest, and posttest) as well as course credit for graduate student
participants.

In terms of sampling, one key limitation involves the small sample size, which limited the
power of the statistical tests. Many of the shifts observed in this study were sizable enough
to detect even with limited power, but additional studies with larger samples might also
capture subtler effects. Moreover, the sample consisted of self-selected participants in one
training program at one university in the United States. With this in mind, future research
could test whether the present study’s findings generalize to other programs, institutions, and
populations.

A final limitation of the present study revolves around its focus on three self-reported
outcomes: self-efficacy, beliefs about engagement, and willingness to communicate.
Previous research indicates that these outcomes can play important roles in research
communication [Besley et al., 2013], but other outcomes such as norms and goal-centered
communication can do so as well [Besley et al., 2019; Lewenstein & Baram-Tsabari, 2022].
Thus, future studies could explore the effects of university-based research communication
training programs on a broader range of outcomes, including independently-assessed
communication skills [Rubega et al., 2021]. In addition, such research could examine how
the outcomes examined here predict actual behaviors and use qualitative approaches to
reveal richer insights.

More broadly, it is important to consider the roles of individual-level factors in the context of
institutional and infrastructural challenges confronting university-based researchers. In the
face of increasing financial pressures and growing threats to academic freedom, many
researchers may be wary of engaging with broader audiences. Thus, facilitating public
engagement by university researchers may require institutions to provide greater support in
terms of both resources for communication and protection from potential costs of
communication (such as doxxing, harassment, and threats to funding or employment status).

Within these caveats, the present study’s findings contribute new evidence that training
programs can help to foster beliefs and intentions facilitating effective communication by
university-based researchers across a range of disciplines and roles. By bolstering
self-efficacy and willingness to communicate among graduate students, faculty, and postdocs,
such programs may enhance researchers’ efforts at promoting public understanding of,
engagement with, and support for research in an increasingly fraught social and political
environment. Given how participants in the program described here entered it with largely
positive beliefs about engagement, one next step in terms of program development could
involve outreach to researchers with less positive beliefs about engagement. Building on the
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TPB and IBM, another potential step could be to expand this program to foster other beliefs,
norms, attitudes, and behaviors that facilitate effective research communication.
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