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ABSTRACT
Research across natural resource management disciplines has iden-
tified an implementation gap between researchers and managers, 
where institutional norms and practices limit integration of novel 
data and observations into decision-making. This gap has largely 
been addressed using one-way science communication tools such as 
publications and conference presentations. While these tools can be 
designed and delivered effectively, mounting evidence suggests 
two-way communication builds more trust, enhances engagement, 
and may lead to more active use of scientific information in 
decision-making. The National Oceanic and Atmospheric Administration 
(NOAA) Western Regional Collaboration Team’s West Watch webinar 
is a one-way communication tool that shares information about cli-
mate, weather, and ocean condition anomalies to an internal audience 
of NOAA experts and key partners. NOAA is interested in expanding 
this tool to improve information accessibility and use by communities 
of interest that NOAA serves. This research uses a mixed-methods 
approach to evaluate how West Watch could change to function as 
a two-way communication tool, facilitating bilateral information move-
ment between research presenters and the audience. Research results, 
supported by literature, inform five best practices and recommenda-
tions for changes to West Watch, as well as the design and imple-
mentation of future science communication tools.

Introduction

The National Academies of Sciences, Engineering, and Medicine define science com-
munication as “the exchange of information and viewpoints about science to achieve 
a goal or outcome” (NASEM 2017). While science communication can have various 
initiators or audiences, this research explores communication between environmental 
researchers (information providers) and natural resource managers (information users/
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audience). Most traditional science communication between researchers and managers 
has been transactional, or one-way, in nature; scientific information is transferred from 
the research to management sector to be put to some “use” (e.g., models, 
decision-making). In one-way communication systems, researchers “push” scientific 
expertise to managers through formal academic communication tools such as peer-review 
publications, reports, or conference presentations (Adams et al. 2017; Barbour 2007). 
Additionally, managers are responsible for “pulling” useful information from these 
tools to incorporate into their work (Adams et al. 2017; Kocher et al. 2012; Roux et 
al. 2006).

The transactional relationship of one-way communication has several unintended 
consequences. First, since researchers are the ones initiating one-way communication, 
they decide what information is important to include in their communication products 
(Barbour 2007). This approach leaves managers without a pathway to communicate 
their information needs to researchers, resulting in science that might not be applicable 
to decision-making. Second, because of the rigidity of the one-way communication 
structure, there is limited ability for information to be refined based on feedback from 
managers. However, for information to be useful to managers, it needs to be presented 
in unambiguous and non-complex ways and be consistent with the researcher’s previous 
work and credibility (Roux et al. 2006). If the communicated information is too com-
plex, managers may use a “simplification strategy” by which they disregard information 
that makes challenges more complex (Leskens et al. 2014; NASEM 2017). Finally, 
formal one-way communication tools are traditionally time-intensive because of data 
collection, analysis, and peer-review processes. This time-intensive process lacks flex-
ibility to respond to rapidly evolving management needs (Roux et al. 2006).

In contrast to one-way communication, two-way communication between researchers 
and managers attempts to build common ground by having bidirectional information 
movement, allowing for iterative information refinement. By having managers contribute 
their practical knowledge and researchers contribute their scientific expertise, both 
parties become valid contributors to knowledge co-production (Fazey et al. 2014; 
Kocher et al. 2012). Two-way communication emphasizes the importance of relationship 
building and active interactions so both researchers and managers can build trust and 
understand the other’s perspective (Cone et al. 2013; Hunter 2016; Kocher et al. 2012). 
By building trust and knowledge co-production, two-way communication attempts to 
facilitate science application by framing research questions around management ques-
tions and producing information in ways that can be incorporated into management 
decisions.

Benefits from relationship building and two-way communication have been docu-
mented in literature. Multiple studies demonstrated that scientific information transfer 
is most effective when there is a built relationship between researchers and managers 
(Barbour 2007; Roux et al. 2006; Ryan and Cerveny 2011). This transfer is effective 
because researchers and managers can understand each other’s information needs and 
barriers to obtaining that information. Two-way communication vocalizes these needs 
so they can be better understood and addressed, potentially leading to better alignment 
of research questions and management challenges where both parties are contributing 
to knowledge production (Fowler and Hobbs 2009; Matso and Becker 2014). Finally, 
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improving two-way communication in funding-limited environments may increase 
collaboration that can reduce redundancy of available decision-making tools and lever-
age information across resource-limited organizations (Averyt et al. 2018).

While two-way communication can have these benefits, successful implementation 
varies based on communication goals, the researchers and managers involved and their 
respective home institutions, and the type of information being shared. For example, 
Averyt et al. (2018) evaluated two projects that implemented two-way communication 
and co-production to improve actionable science and drought preparedness. These 
cases were successful because the participating organizations had long-standing rela-
tionships and existing two-way communications, and they shared common principles 
to co-develop and co-produce the products, which provided value for all involved. In 
another study, Kocher et al. (2012) found that researchers and managers wanted more 
professional relationships, such as those developed through workshops and conferences, 
so that managers could have more active roles in research and communicate their 
ideas and scientists could have a larger audience to which they could communicate 
findings. However, these respondents felt there was not enough institutional support 
to invest in this kind of relationship-building. Finally, Roux et al. (2006) suggests that 
communities of practice may support the easiest form of knowledge co-production 
because these communities are based on similar values and interests and circumvent 
organizations’ institutional barriers.

With both one- and two-way communication, researchers need to be presenting the 
right content using an effective process to achieve identified communication goals. 
Content must be applicable to managers and presented in useful formats. However, 
managers often find a mismatch between the information they need and information 
that is provided by researchers (Fowler and Hobbs 2009; Kocher et al. 2012; Leskens 
et al. 2014). This mismatch may stem from inadequacies with model outputs, unclear 
scientific uncertainties, or lack of timeliness in providing research results (Leskens et 
al. 2014). For example, managers often need information at different spatial scales or 
geographic locations than those at which research was conducted (Barbour 2007; Roux 
et al. 2006). These challenges are exacerbated in today’s “information overload era” 
(Barbour 2007; Cullen et al. 2001; Kocher et al. 2012; Roux et al. 2006) where man-
agers have difficulty sorting through information to find what is useful. Often managers 
are left searching for needed information and tools without knowing where to find 
them (Hunter 2016) or having time to find them (Roux et al. 2006).

With information mismatch and overload, researchers providing more and better 
information is not sufficient for it to be used in decision-making. Researchers need 
to be able to communicate the verification, strengths, and weaknesses in methodologies 
and results (Leskens et al. 2014). Additionally, the National Oceanic and Atmospheric 
Administration (NOAA) (2016) found that effective communication needs to have 
clear, developed messages that speak to managers’ interests.

Effective science communication also involves building successful processes for 
delivering scientific information. Fazey et al. (2014) found that science communication 
tools should be designed for multiple end users, be explicit about how information 
exchange is conceptualized, be explicit about assumptions for how the process is 
expected to deliver its outcomes, and be designed with evaluative benchmarks 
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throughout the process. Most importantly, information transfer and implementation 
has been found to be most effective when there are built relationships and common 
ground between researchers and managers (Kocher et al. 2012; Ryan and Cerveny 2011).

Science communication research has developed many best practices for designing 
and delivering one- and two-way science communication tools; however, researchers 
follow these best practices to varying degrees depending on the circumstances sur-
rounding the communication activity. Institutional barriers such as funding, personnel 
turnover, time availability, and policy priorities have all been identified in the literature 
as continual challenges to science communication (Averyt et al. 2018; Cullen et al. 
2001; Kocher et al. 2012). Research culture may disincentivize communication; this 
can include perceptions regarding researchers’ roles in science communication, a desire 
to reduce risk associated with providing data for real-world application (Barbour 2007; 
Kuonen 2018), and academic structures that reward outputs (e.g., publications) rather 
than outcomes (e.g., information utility). Finally, natural resource agencies may lack 
evaluative processes and scientific evidence of tangible outcomes or outputs (Cullen 
et al. 2001; Heintze and Bretschneider 2000; Hunter 2016).

In this article, we explore two-way science communication in the context of a 
NOAA-funded and -produced webinar called West Watch. Currently, West Watch is a 
one-way communication tool that confers information regarding climate, weather, and 
ocean condition anomalies to an internal audience of NOAA experts and key partners. 
However, NOAA is interested in expanding this tool to improve West Watch infor-
mation accessibility and use by local communities (e.g., industries, residents, tourists) 
that NOAA serves. NOAA hypothesized that non-NOAA partners (e.g., state, local, or 
tribal resource managers; industry; non-governmental organizations) could serve as 
translators of the webinar’s technical information to their communities or stakeholders 
of interest. In return, NOAA theorized these partners could gather community obser-
vations regarding environmental anomalies and report observations back during West 
Watch webinars, creating a two-way communication system to connect scientific exper-
tise with on-the-ground observation.

The goal of this research is to assess the efficacy of West Watch and identify how 
these webinars can be transformed from a one- to two-way communication tool that 
engages natural resource managers, science practitioners, and other professionals who 
could connect NOAA to local communities of place and of interest (e.g., commercial 
fishing and/or aquaculture, recreation communities). Results can be used to inform 
changes to the West Watch webinars, as well as the design and implementation of 
future science communication tools.

Methods

Case study

Held every two months, West Watch webinars are a one-way communication tool used 
to deliver environmental condition information to an audience of NOAA experts and 
key partners (Figure 1). A typical webinar is an hour long, covering five distinct 
information sections: regional climate condition update, El Niño Southern Oscillation 
(ENSO) status update, a guest speaker presentation, near shore ocean conditions update 
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(provided by the three West Coast Regional Integrated Ocean Observing Systems 
[IOOS]), and environmental impacts report/discussion.

West Watch is funded and produced by the NOAA Western Regional Collaboration 
Team (NOAA West), which represents NOAA’s interests in 11 western states (Washington, 
Oregon, California, Idaho, Montana, Nevada, Wyoming, Utah, Arizona, Colorado, and 
New Mexico), and is comprised of individuals from across NOAA’s six line offices. 
NOAA West works collaboratively to address regional challenges by leveraging expertise 
from across these offices and NOAA headquarters to improve mission capabilities.

This collaboration mission was tested in late 2015 when rapidly evolving anomalous 
environmental conditions (e.g., El Niño, the Blob marine heatwave) created a need to 
share information quickly across all line offices. At this time, NOAA West started 
offering monthly West Watch webinars to NOAA experts and key partners to track 
these anomalous conditions and improve information transfer within the agency to 
aid decision-making. Since its inception, West Watch has had two goals: (1) commu-
nicating changing environmental conditions to NOAA experts and key partners, and 
(2) communicating the impacts those changing conditions have on NOAA’s communities 
of interest.

Once the anomalous conditions ended in mid-2016, NOAA West surveyed West 
Watch’s attendees to determine how to proceed with the webinars. Responses indicated 
that, first, attendees agreed that the El Niño and climate summaries were the most 
important information segments, and the open discussion was the least important. 
Second, respondents mentioned that having such a large NOAA West geographic dis-
tribution created difficulties for determining an appropriate spatial scale for information. 
Other challenges included an ineffective open discussion format and lack of available 
resources for sustaining the webinars. Finally, respondents indicated that West Watch 
should include more partners and external audiences but suggested that potential 
attendees would need to have some background of climate science to understand the 
content.

Figure 1. Current one-way communication mechanism (white fill) between West Watch and noaa 
experts where the webinar transfers information to a current audience of noaa experts and key 
partners. Proposed two-way communication system (black fill) includes CBes who translates the 
webinar’s information to their communities and gather community observations to report during 
West Watch webinars.



6 E. N. MAZUR ET AL.

NOAA West continued the webinars in early 2017, using the survey results to guide 
the restart. West Watch webinars transitioned to a bimonthly format and functioned 
as a communication tool for climate and marine conditions in the NOAA West region. 
Although the 2016 survey results suggested expanding the audience, minimal effort 
was made to reach external groups, so audience growth only occurred by word-of-
mouth. The webinar continued as a one-way communication system where the coor-
dinators and research presenters provided information to current attendees (NOAA 
experts and key partners).

However, NOAA West was interested in determining how West Watch could be 
adapted to facilitate increased engagement with non-NOAA partners who could serve 
as information liaisons between NOAA and communities of place and interest. By 
increasing engagement, NOAA West hoped to start conversations with non-NOAA 
partners rather than deliver information with minimal feedback. In mid-2017, a group 
of NOAA West members proposed a second evaluation of West Watch webinars. The 
proposed evaluation sought to confirm the assumed usefulness of the communication 
tool, while also exploring ways to expand the webinar to non-NOAA audiences.

NOAA West members proposed including “community-based experts” (CBEs; e.g., 
state, local, or tribal resource managers, industry, non-governmental organizations, 
other science practitioners) in West Watch webinars. The members hypothesized these 
CBEs could translate the webinar’s technical information to their communities or 
stakeholders of interest. In return, the CBEs could gather community observations 
regarding environmental anomalies and report them back during West Watch webinars, 
creating a two-way communication system to connect scientific expertise with on-the-
ground observation (Figure 1). By including CBEs, who serve as both translators of 
scientific information and community representatives, NOAA West hoped to improve 
its communication of scientific information to its constituents while also using com-
munity observations to improve their research. As such, this research served as the 
proposed evaluation and was designed to illuminate how West Watch could be adapted 
to be an effective two-way communication tool.

Study design

To evaluate this communication tool and process, we used a mixed-methods approach 
with three populations of research participants. By using both qualitative and quanti-
tative data, we created a picture of changes that occurred with West Watch, and how 
and why those changes took place (Rubin and Rubin 2005). Quantitative data provide 
an explicit measure of outcomes, while qualitative data provide the context needed to 
get a deeper look into intangible aspects (e.g., institutional barriers) of the issue at 
play (Fazey et al. 2014). All three study populations provided qualitative data while 
one study population (current attendees) provided quantitative data. In addition, the 
research team observed West Watch webinars to document interactions among webinar 
participants; this observational data helped contextualized interview information 
(Auerbach and Silverstein 2003).



COASTAL MANAgEMENT 7

Study populations and data collection

Coordinators
The term “coordinator” refers to individuals who at some point served as a developer, 
presenter, or decision-maker for West Watch. Decision-makers were those who did 
not participate in the development and running of West Watch webinars but participate 
in NOAA West decisions. These individuals serve as “encultured” or “key” informants, 
providing insight into the institutional culture surrounding NOAA and West Watch 
webinars (Rubin and Rubin 2005).

Ten coordinator interviews were completed over the 14-month course of this research. 
Interviewees were asked a series of seven semi-structured questions regarding West 
Watch’s goals, participants, and effectiveness, and how CBEs could be incorporated 
into West Watch. Coordinators were interviewed either on the phone or in-person at 
a location of the interviewee’s choosing, and interviews took approximately 1.5 hours 
to complete. All interviews were audio recorded. Of the ten coordinators who were 
interviewed, five were involved in daily operations of West Watch (e.g., leading the 
webinar, presenting) at the start of this research in 2017, while the other five did not 
have an active role.

Community-based experts
CBEs refers to individuals who worked in Oregon environmental disciplines in capac-
ities such as resource management (tribal, state, local), non-governmental organizations, 
industry, and other science professions (Table 1). CBEs were selected with the help of 
Oregon Sea Grant (OSG). As an organization with Extension capacity, OSG has existing 
relationships with coastal and marine stakeholders and served as a key informant 
(Rubin and Rubin 2005) to help identify CBEs who fit within the research goals. 
Participating CBEs were asked to recommend additional participants in a modified 
snowball sampling technique (Auerbach and Silverstein 2003).

CBE data collection occurred over 14 months which included seven bimonthly 
webinars. Prior to a webinar, CBEs were solicited by email to watch the upcoming 
webinar and participate in a follow-up, semi-structured interview (Auerbach and 
Silverstein 2003). Interview questions were designed to elicit how CBEs use science 
in their work, how they translate science for their stakeholders, and their perspectives 
regarding the content and format of West Watch webinars. CBEs were added to the 
webinar’s email distribution list when requested, but only participated in the research 

Table 1. number of solicited, participated, and interviewed CBes from each organizational 
category.

organization
number 
solicited

number participated 
in webinar

number 
interviewed

state manager/scientist (e.g., fisheries, land-use, marine policy) 12 7 4
non-governmental organization 6 3 3
local manager/scientist 4 0 0
tribal manager/scientist 4 1 1
Federal manager/scientist 4 1 0
extension agents 3 0 0
Fisherman 2 0 0



8 E. N. MAZUR ET AL.

Figure 2. Distribution of job categories for the noaa West Watch email distribution list and current 
attendee survey respondents.

after the first webinar viewing. Of the 35 solicited CBEs, 12 watched a webinar and 
eight participated in a post-webinar interview (Table 1). Four CBEs who watched a 
webinar did not respond to a request for a post-webinar interview.

Current attendees
NOAA West maintains an email list of current webinar attendees, who are assumed 
to be NOAA personnel and key partners. We surveyed this population using this 
email distribution list. Individuals that participated in coordinator interviews did not 
receive a survey. There are likely individuals who tune into the webinar but are not 
on the NOAA-provided email distribution list; this coverage error was considered in 
generalizations and recommendations made from the survey data (Dillman 2011).

The questionnaire was created and distributed with Qualtrics online software, fol-
lowing the tailored design method of Dillman (2011). Questions were a mix of scale, 
multiple choice, and open-ended responses to illicit perspectives regarding the effec-
tiveness of the webinar’s content and process.

To recruit research participation, those listed on the email distribution list were 
sent an email requesting them to complete an online questionnaire. Of the 111 emailed 
attendees, 43 completed the questionnaire (39 percent response rate). Within the 43 
completed questionnaires, 38 individuals (88 percent) provided answers to open-ended 
questions. Figure 2 provides the job categorization for the West Watch email distri-
bution list and survey respondents. This figure suggests that the survey respondent 
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job categories may not be representative of the email distribution list; the survey 
respondents had a much lower percentage of “federal scientists” and a larger percentage 
of “other” job types. However, there is currently no mechanism to identify who par-
ticipates in the webinars, so we assume the survey respondents are more representative 
of the actual webinar attendees than the email distribution list.

Data analysis

Interview data
Interview data were transcribed from audio recording into Microsoft Word and edited 
to clean read transcripts (Kvale 2007). Transcripts were coded in MaxQDA 18 using 
the grounded theory approach, where themes were built through an iterative coding 
process (Auerbach and Silverstein 2003). Other researchers coded a subset of transcripts 
and reviewed common codes to identify missing themes to practice inter-coder reli-
ability, a process that increases validity and reliability of qualitative data analysis 
(Auerbach and Silverstein 2003).

Survey data
Questionnaire responses were compiled in Qualtrics, and all survey data were exported 
to Microsoft Excel for analysis in IBM Statistical Package for the Social Sciences. 
Open-ended responses were transferred to a Microsoft Word document and coded in 
MaxQDA 18 using the same coding process as interview data.

Findings

From a quantitative perspective, the data collected from current attendees (Mazur 2019) 
indicates that West Watch appears to be functioning effectively and presenting appro-
priate content. Effectiveness is determined by meeting West Watch’s documented goals 
of: (1) communicating changing environmental conditions to NOAA experts and key 
partners, and (2) communicating the impacts those changing conditions have on com-
munities of interest. However, qualitative results from all three research groups provide 
more nuance on the perceived effectiveness of both the process and content.

West Watch currently has an effective process for one-way communication; it trans-
fers information from the research-based presenters to current attendees. For example, 
current attendees responded that the presented climate, ENSO, and IOOS nearshore 
conditions updates (which consists of real-time conditions and modeled outlooks) 
provides regional context to their local conditions and observations. While content 
appears to be appropriate for both the current audience and CBEs, all three groups 
had suggestions for improving how this technical information is presented.

However, West Watch does not function effectively as a two-way communication 
tool. Although information is moving from the webinar to the current attendees, there 
is limited engagement that results in information moving from current attendees back 
to the webinar coordinators. The researchers observed only a few webinars which 
included designated discussion time; similarly, there were few discussion prompts or 
questions given to facilitate conversation.
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Figure 3. Five best practices for science communication development and delivery informed by case 
study results and relevant literature. Best practices can interact, and decisions made at each step 
may be iteratively refined based on feedback from the target audience.

Across all three research groups, five themes emerged relating to improving West 
Watch in both a one- and two-way capacity. We consider each theme in the context 
of relevant literature and develop best practices for each to guide the future design 
and delivery of West Watch and other science communication tools (Figure 3). While 
these themes and best practices are presented independently, they can interact and 
inform each other and be iteratively refined. Continually improving science commu-
nication activities may result in more effective movement of information between 
researchers and natural resource managers, ultimately aiding decision-making and 
better aligning research and management questions.

Theme 1: Goals and outcomes of the communication activity

West Watch coordinators agreed that the webinar’s primary goals were to: (1) com-
municate changing environmental conditions to NOAA experts and key partners, and 
(2) communicate the impacts those changing conditions have on communities of 
interest. By sharing tools and information regarding large-scale environmental anom-
alies, the coordinators described potential outcomes as increased internal agency col-
laboration and broad regional awareness:
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It may be a little bit harder to quantify or really talk about the benefits because it is 
a little bit more amorphous in that it’s just learning and connections and that broader 
regional awareness.

These goals are being met based on feedback from current attendees and CBEs. 
When asked why they tune into West Watch, 74 percent of survey respondents (current 
attendees) said their primary reason for watching was to increase their awareness of 
environmental conditions. This contextual awareness was echoed in qualitative responses 
(47%, n = 18 of 38) from the survey about why the information in West Watch ben-
efits them:

[West Watch] provides coast-wide (and often basin-scale) context of weather patterns and 
conditions that helps me to better understand regional/local conditions and observations.

Similarly, a majority of CBEs described how the information in West Watch gave 
context to local environmental conditions that affect their work. They appreciated how 
the information drew connections between global and local conditions, marine and 
terrestrial conditions, and current and predicted future conditions.

West Watch’s current goals and outcomes are appropriate for the originally intended 
one-way communication function. However, these goals and outcomes do not reflect 
NOAA West’s interest in increasing engagement and discussion and transitioning to a 
two-way communication system. Additionally, the coordinators discussed their intention 
to increase discussion and engagement on the webinar; however, no processes were 
in place (e.g., discussion questions or prompts) to achieve this plan.

Best practice #1: Articulate goals and outcomes for the science communication 
activity
When designing science communication tools, Fazey et al. (2014) concludes that tools 
should be explicit about how information exchange is conceptualized, explicit about 
assumptions for how the process is expected to deliver its outcomes, and designed 
with evaluative benchmarks throughout the process. Communication goals should be 
clear, feasible, and developed in coordination with audiences. The goals should then 
be summarized into clear messages that are communicated to audiences (NOAA 2016). 
They may include language describing how the science communication activity is 
expected to meet the audience’s information needs (NASEM 2017). The goals should 
reflect whether the activity will be one-way or two-way in nature. As described above, 
West Watch’s current goals reflect one-way communication; they should include a goal 
for eliciting community-based observations of environmental anomalies.

Clearly stated and feasible outcomes should be stated and provide guidance for how 
the tool will be evaluated and considered effective. For example, the number of indi-
viduals or organizations reached might inform how effective an activity is communi-
cating with target audiences. Outcomes can also illuminate assumptions about how 
the information will be useful to the audience. An implementation timeline for the 
activity, as well as establishment of evaluation checkpoints, will help monitor success. 
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Table 2. one-way t-test of mean agreement with questions regarding content’s geographic scope1.

Variable
Mean 
 (M)2 std. dev. (SD)2 t-value p-value

Cohen’s d effect 
size

Information is geographically 
relevant

6.31 0.98 14.74 < .001 2.36

Information is not too marine 
focused

4.95 1.87 3.22 .003 0.51

Information is not too terrestrial 
focused

4.83 1.57 3.33 .002 0.53

1tested if indices were significantly different from 4 “neither agree nor disagree”.
2Variables measured on 7-point scales of 1 “strongly disagree” to 7 “strongly agree”.

Having more tangible outcomes and outputs may also help West Watch coordinators 
demonstrate the impact of this work and justify spending on the project (Cullen et 
al. 2001; Heintze and Bretschneider 2000; Hunter 2016).

Theme 2: Geographic scope and scale for information

The second theme that emerged related to an appropriate and useful geographic scope 
and scale for information. Since West Watch is meant to cover environmental condition 
anomalies from all 11 states represented by NOAA West, the coordinators described 
a challenge in catering to all information needs during the one-hour webinar. 
Furthermore, the coordinators disagreed whether the webinar should include more 
marine or terrestrial information.

Current attendees appear to be satisfied with the information’s current geographic 
scope. When asked their level of agreement with three statements related to the infor-
mation’s scope ([1] information is spatially relevant; [2] information is not too marine 
focused; [3] information is not too terrestrial focused), respondents significantly agreed 
with all three statements (one-way t-test; p<.001; p=.003; p=.002; Table 2). However, 
open-ended survey responses provide a little more nuance to these results. For example, 
a minority of respondents requested more terrestrial information or information from 
sub-regional locations (e.g., Puget Sound).

This challenge of geographic scope and scale was also discussed in CBE interviews. 
A quarter of the CBE interviewees described that it was unclear if the geographic 
scope included only the NOAA West region or broader areas:

It wasn’t exactly clear to me during this what the overall extent was. There was some 
information coming from Alaska, including Hawaii, up and down our coastline, so was 
that the region?

Like the current attendees, there were also a minority of CBEs who needed infor-
mation on a finer scale than was offered in the webinar:

A lot of it, if it’s not California specific, is looking at giant areas…. We’re very much 
focused just on Tillamook County in Oregon, so this is much higher level than what 
we could potentially utilize.

Best practice #2: Develop and communicate a clear geographic scope and scale for 
information
Once overarching goals are defined, coordinators should delineate a clear scope and 
scale for webinar information with the help of webinar attendees; West Watch 
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coordinators should pay particular attention to the geographic scope and scale, and 
should consider assumptions as to why chosen bounds are thought to be useful and 
communicate these assumptions to attendees. This clarity will likely help improve the 
success of delivering West Watch’s developed message (NOAA 2016).

When considering the appropriate geographic scale, the webinar coordinators will 
need to determine the appropriate balance between wide regional relevance and 
sub-regional application. A broader spatial distribution may appeal to a more diverse 
audience, but CBEs and current attendees indicated they need more fine-scale infor-
mation for managerial use and decision-making. These results are consistent with 
previous literature that found that managers often need information on different 
spatial scales or from different geographic locations than where research was con-
ducted (Barbour 2007; Roux et al. 2006). Guest speaker presentations could remedy 
the spatial distribution challenge; typical webinar information may be more broad-scale, 
while guest speakers can fill in sub-regional information needs indicated by current 
attendees.

With a clear geographic scope, current attendees can adjust their expectations about 
what information they will receive in the webinars. Additionally, presenters may be 
more cognizant about biases toward certain geographic locations.

Theme 3: Design and structure of the communication activity and tool

A third theme that emerged related to the design and implementation of the commu-
nication activity and webinar tool, particularly the format in which technical content 
is presented. The coordinators agreed that presenters are given maximum flexibility 
and minimal oversight in presentation development. The coordinators defer to the 
expertise of these researchers to share what they think is most pertinent information. 
With the coordinators who had been involved with West Watch daily since the begin-
ning of this research (50%, n = 5; hereafter “active coordinators”), there was consensus 
that presenters are told to provide technical information that is understandable to a 
broad audience:

We know that the people are going to generally have some science background, but 
they’re going to be different fields and different levels of how they use their science in 
their day-to-day work. We try to keep it for a pretty broad audience.

Current attendees confirmed that the technical information is broadly understood. 
Five survey questions were combined in a mean index to measure overall agreement 
with the information’s understandability (Mazur 2019). A one-way t-test found that 
respondents significantly agreed that information was understandable (p<.001) with a 
large Cohen’s d effect size (d = 2.29; Cohen 1988). However, open-ended responses 
provided additional detail. Of the qualitative responses that related to information 
understandability (66%, n = 25 of 38), 26 percent (n = 9 of 25) were satisfied with the 
current technical level while 64 percent of respondents (n = 16 of 25) suggested improv-
ing both the content (44%, n = 11 of 25) and format (20%, n = 5 of 25) to help them 
better understand the information. Suggestions from these current attendees for improv-
ing content included using less technical jargon and having better explanations of main 
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takeaways. All comments related to information format suggested improving slide 
organization to help make information more understandable and easier to read.

Similarly, a majority of CBEs were satisfied with the technical content but had 
suggestions for improving presentations, as represented by one CBE:

People walking through their graphs is helpful. Not everyone is coming from the same 
background science, and we have different graphs that may be very familiar to an ocean-
ographer but isn’t necessarily to an ecologist or a freshwater biologist…. We also have 
some different terminologies across disciplines. So, as a science communicator be aware 
that jargon within your discipline may not translate across to other scientists.

Best practice #3: Create structured science communication activity guidelines and 
provide to presenters
While the coordinators do not need to change the technical content presented during 
West Watch, they should create standardized presentation format guidelines for all 
information segments. Current attendees and CBEs recommended that these guidelines 
include clear expectations on appropriate use of technical jargon, slide format, and 
the importance of clear takeaway messages. Content challenges appear to have resulted 
from a lack of standard presentation elements that stems from vague goals and out-
comes. Presentation guidelines should improve information delivery by creating more 
cohesive information segments and clarifying assumptions regarding the audience’s 
technical backgrounds.

Science curriculum and professional development program design literature empha-
size the importance of developing structured plans to achieve learning goals and 
outcomes (Wiggins and McTighe 2005). Similarly, since science communication attempts 
to educate and inform, communication program and activity design should start with 
clear goals and outcomes, followed by planning for content that fills audiences’ infor-
mation needs (Fowler and Hobbs 2009; Kocher et al. 2012; Leskens et al. 2014). 
Program design should be iterative and adaptable (NASEM 2017), and audiences should 
have both formal (e.g., surveys, evaluations) and informal (e.g., conversations, emails) 
opportunities to provide feedback on how to refine information delivery.

Theme 4: Engagement and discussion

Results related to engagement and discussion with current attendees and potential new 
audiences (represented by CBEs) can be used to assess and inform West Watch as a 
two-way communication tool. Over the 14-month, seven-webinar research study period, 
the researchers observed minimal discussion during the webinars. Often, the webinars 
ran out of time for discussion and engagement. The webinar coordinators also did 
not articulate what mechanism they desired for contributing (e.g., chat box, audio). 
Finally, there was minimal discussion facilitation from the webinar coordinators.

The active coordinators agreed that engagement with current audiences is minimal. 
As a result, these coordinators do not have a good understanding of who participates 
in the webinars:



COASTAL MANAgEMENT 15

We don’t have a lot of understanding of why people are [participating]. As the audience 
has changed and grown a little more amorphous and more external to NOAA, it’s more 
difficult to know what these folks are getting out of the webinar.

Likely, the lack of consensus regarding content effectiveness emerges from not having 
a clear understanding of the audience. Instead, these coordinators assume West Watch 
is successful because the webinars consistently have 30 to 40 attendees.

To understand how successful West Watch is at engaging with its audience, it is 
important to determine how the current attendees are using the communication tool. 
When asked how frequently they tune into West Watch, 90 percent of survey respon-
dents are tuning in “a couple of times” or for “every second/third” webinar. Because 
the webinar coordinators are unable to track who is consistently tuning in, they may 
not be able to rely on the same methods of engagement every webinar. Additionally, 
presenters cannot assume that attendees can interpret figures or graphics that were 
presented in prior webinars.

West Watch is connecting to current attendees largely through word-of-mouth 
advertisement. Most survey respondents replied that they first heard about West Watch 
through the coordinators or their place of work, which may be inefficient advertise-
ment methods to reach a more diverse group of interested individuals.

Despite the lack of engagement with current audiences, active coordinators see value 
in increasing engagement with both current and new audiences:

If you can find a way to expand the audience and expand the engagement, then questions 
always help increase knowledge about issues; whether it’s questions for the scientist that 
they never thought of before, different ways of thinking about a problem, or a connection 
with some other project that they didn’t know about.

Of the potential new audiences, represented by interviewed CBEs, engagement and 
discussion themes emerged in half of the interviews. While these CBEs were open to 
discussion, they agreed that the webinar needed additional dedicated discussion time, 
better facilitation, and clearer engagement expectations:

I feel like it is more difficult on a webinar to have the two-way communication versus 
an in-person presentation; but a webinar is best to get the information out to a broader 
audience. I think just allotting more time would help increase discussion.

One potential area for improving discussion and engagement is the reporting of 
environmental impacts to communities of interest. Currently, these impacts are collected 
from media reports, rather than direct communication with scientists, managers, or 
communities. Across all research groups, a minority of respondents suggested better 
solicitation of these environmental impacts from the webinar’s audience. The active 
coordinators suggested using different solicitation methods, since the current methods 
are not resulting in desired discussion:

We ask at the end of the call, but that’s obviously not enough. So that could be followed 
up maybe once a month with an email reminding [attendees] about the call and also 
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Table 3. one-way t-test for desired change in amount of time spent on each information 
section1.

section Mean  (M)2 std. dev. (SD)2 t-value p-value
Cohen’s d effect 

size

Regional Climate Update 2.29 .46 3.71 < .001 .63
enso status Update 2.00 .43 0 1
guest speaker 1.84 .63 −1.41 .169
Ioos (nearshore ocean Condition 

Update)
1.85 .66 −1.30 .201

environmental Impact Report/
discussion

2.42 .71 3.44 .002 .59

1topics measured on three-point scales from 1 “spend less time than currently” to 3 “spend more time than 
currently.” one-way t-test that the sample mean differed from 2 “same amount of time as now.”

asking them to please provide any impacts that they think would be useful to share with 
the group.

Current attendees also reported wanting more time than is currently spent on the 
environmental impacts report and discussion section (Table 3), as verified by a one-way 
t-test (p=.002), with a Cohen’s d effect size between medium and large (d=.59; 
Cohen 1988).

Best practice 4: Build relationships with both current and new audiences to 
increase discussion and engagement
Having strong relationships between researchers and managers has proven effective for 
science communication and information transfer (Barbour 2007; Fazey et al. 2014; 
Leskens et al. 2014; Matso and Becker 2014; Roux et al. 2006; Ryan and Cerveny 
2011). However, West Watch lacks a strong relationship with its current attendees. All 
research groups recommended creating dedicated discussion time, communicating 
expectations for how discussion is to occur (e.g., discussion topics, over chat versus 
verbal), and following up with attendees between webinar sessions. For example, as 
part of this case study, NOAA West hypothesized that CBEs could gather community 
observations regarding environmental anomalies (e.g., a landslide after heavy rains that 
impacted a coastal community) and report them back during West Watch webinars. 
The coordinators could improve discussion around this topic by clearly communicating 
the intent of this topic, asking attendees to document these types of observations 
between webinars, and providing their own examples to actively start discussions. 
Recent webinar technology advances such as polling questions, breakout groups, chat 
boxes, and surveys also increase opportunities to engage attendees.

Coordinator interviews suggested that audience growth was not a priority since 
advertisement typically occurs through word-of-mouth. West Watch should emphasize 
relationship-building with new attendees by diversifying advertisement methods such 
as list servs and newsletters that could help West Watch reach and build relationships 
across broad disciplines and organizations. Additionally, tools such as automated webi-
nar sign-ups, websites, and publicly available recorded webinars can be promoted to 
new audiences.
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Theme 5: Communication tool and technology logistics

Webinars are increasingly used by federal agencies to quickly communicate to broad 
audiences. However, as with all technology use, webinars are subject to technology 
and human error, and there is a lack of literature pertaining to webinar best practices 
in an agency setting. While the technological logistics theme was a minority across 
the research groups, there were suggestions from all for improved delivery of West 
Watch webinars.

All research groups discussed the benefits of recording West Watch webinars. 
Three-quarters of current attendees answered they would likely watch recordings if 
they were offered. Additionally, a minority of respondents across all research groups 
described that a recording is an effective mechanism for sharing the webinar with 
potential new audiences.

Best practice #5: Choose an appropriate communication tool and verify 
technological logistics
When using technology to facilitate science communication, an appropriate tool needs 
to be chosen to support the communication goals. West Watch webinars were an 
effective tool for quickly disseminating information to broad audiences, but may not 
be appropriate for hosting engagement and discussion. Webinar features such as chat 
boxes, polling questions, or dedicated discussion can improve audience engagement. 
While speculative, results from this study suggest that the format of a communication 
tool (e.g., using a webinar) is not as critical to its success as the content and built 
relationships, but having minimal technological errors while delivering the communi-
cation tool may help create buy-in and credibility with the audience. A minority 
opinion within the CBEs expressed frustration when the webinar technology did not 
run as planned (e.g., issues with audio, interruptions from other attendees).

Barriers to improving science communication

Institutional barriers such as funding, personnel turnover, time, and policy priorities 
have been identified in the literature as continual challenges to communication (Averyt 
et al. 2018; Cullen et al. 2001; Kocher et al. 2012). These challenges were also described 
throughout this research as reasons why West Watch was limited in its current format.

“Mission risk” or “agency risk” was the most common institutional challenge men-
tioned by West Watch coordinators, especially in relation to an expanded audience. 
Mission risk was previously described as being related to providing data to high-stakes 
end users, providing inaccurate or incomplete data, applying model data to real-world 
application, or data misuse and misinterpretation (Barbour 2007; Kuonen 2018). The 
webinar coordinators are increasingly risk-adverse as the webinar audience diversifies 
and increases because of uncertainty related to not knowing who is on the call and 
the potential for audiences to misuse or misinterpret information.

However, there are ways to mitigate this perceived risk. First, clearly defined com-
munication goals should identify the target audience and set expectations regarding 
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who may be among audience attendees. Second, webinar tools can track subscribers 
and attendee use of the system, so coordinators can use this technology to have a 
better understanding of how audiences are interacting with webinar material. Third, 
West Watch should communicate the verification, strengths, and weaknesses in the 
presented model, methods, or results (Leskens et al. 2014). Finally, most information 
presented during West Watch is publicly available through government reports; guest 
speakers can be asked to limit presenting preliminary or novel data.

Another commonly mentioned institutional barrier is the lack of consistent funding 
for sustained webinars. While agency projects compete for funding, research has shown 
that information does not reach decision-makers if there are not enough allocated 
resources (Matso and Becker 2014). Results from Borberg et al. (2013) are consistent 
with this study, where broader audiences and stakeholders are not engaged because of 
resource deficiency and lack of demonstrated engagement from leadership. While it 
will take resources to improve West Watch and expand the audience, demonstrating 
the broad value of this communication activity may help procure funding.

Conclusion

This research sought to assess the efficacy of West Watch and to identify how the 
webinars could transform from a one- to two-way communication tool that engages 
natural resource managers, practitioners, and professionals. West Watch and similar 
communication tools have the potential to increase regional communication of anom-
alous environmental conditions, which could improve response to community impacts 
resulting from these events. While this research yielded some potential best practices 
for improving this system, future utility ultimately lies with cooperation from both 
science communication activity and program coordinators and their audiences. 
Additionally, institutional barriers such as funding and mission risk will need to be 
addressed if these programs and activities are to have long-term impacts.

Improving West Watch and increasing broad communication in other forms has 
clear advantages to NOAA and other science communication organizations. This 
research demonstrates that not only can these tools support broad dissemination of 
important science, but having feedback from information users could help providers 
improve communication about, and possibly production of, their work. Additionally, 
quantifying broad dissemination can help NOAA demonstrate the value of publicly 
funded research and tools that are increasingly important in funding-limited environ-
ments (Bell, Shaw, and Boaz 2011; NOAA 2016). Finally, although the communication 
tool (webinars) may present inherent challenges to facilitating discussion with audiences, 
there is potential for this mechanism to improve when engagement is made a priority 
and expectations are clearly communicated.

Benefits to target audiences go beyond just saving time or having information 
aggregated in one location. In this information-overload era, it can be challenging and 
daunting for managers to find information they need and synthesize it for 
decision-making. Communication tools like West Watch could expose managers to 
information they may not have previously found and/or in an easy-to-use, one-stop-
shop format (Hunter 2016; Kocher et al. 2012). Additionally, information users could 
communicate their information needs that could then be addressed by individuals 
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coordinating the tool. Finally, natural resource managers and other practitioners are 
often intimately involved with their communities. Involving these CBEs gives constit-
uents a voice in the scientific process and potentially in environmental policy on a 
regional level.

While there are benefits of two-way communication, future research should explore 
how researchers and managers can be incentivized to implement two-way communi-
cation systems. Potentially, making these benefits and incentives less abstract and more 
visible may help increase the occurrence and effectiveness of two-way 
communication.
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