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Understanding volunteer motivations to participate in
citizen science projects: a deeper look at water quality
monitoring

Bethany Alender

Volunteer water quality monitors represent the intersection between citizen
science and environmental stewardship. Understanding what motivates
participation will enable project managers to improve recruitment and
retention. This survey of 271 volunteers from eight water quality monitoring
organizations in the U.S. found the strongest motivators to participate are
helping the environment or community and contributing to scientific
knowledge. No variation by gender was found, but younger volunteers
have different motivations and preferences than older volunteers.
Volunteers value the communication of tangible results more than
recognition or reward.
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Context Citizen science projects generally have several overlapping goals that yield benefits
in three major categories: outcomes for scientific research such as data collection,
outcomes for participants including education and new skills, and outcomes for
social-ecological systems like conservation, stewardship, and policy [Dickinson
and Bonney, 2012; Shirk et al., 2012]. Because resources are limited, citizen science
projects make trade-offs between their goals of research, education, and
stewardship [Dickinson and Bonney, 2012], which may reduce the project’s ability
to tackle complex issues [Shirk et al., 2012]. Previous studies have found that many
volunteers have complex motivations that connect to all three of these overlapping
missions. For example, Clary et al. identified motivations in six categories:
(1) values — altruism and concern for others, (2) understanding, (3) social,
(4) career, (5) ego protective — escape from negative feelings, and (6) ego
enhancement — personal growth and self-esteem [1998]. While these motivations
may not be exhaustive for citizen science, Clary et al. established a framework for
assessing movitations, known as the Volunteer Functions Inventory, and also
revealed an essential element of volunteer retention: volunteers reported intent to
continue volunteering when they received benefits relevant to their primary
motivations [Clary et al., 1998].

Volunteers are the backbone of citizen science projects. Although they offer a
cost-effective way to collect more data than scientists could collect on their own,
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volunteers are not free labor: “Financial and human resources are required to
recruit, train, supervise, and retain volunteers and to recognize their
accomplishments” [Jacobson, Carlton and Monroe, 2012, p. 53]. Understanding
volunteer motivations will help project managers reduce recruitment and retention
costs and maximize the benefits derived from volunteerism [Jacobson, Carlton and
Monroe, 2012; Raddick et al., 2010; Shirk et al., 2012]. Such information may help
managers address two major challenges for citizen science projects: program
organization and collection of rigorous data [Conrad and Hilchey, 2011].

At the organizational level, the main challenges to citizen science projects include
funding and volunteer recruitment [Conrad and Hilchey, 2011]. These two issues
may be reinforcing since funding is needed to recruit volunteers and volunteer
participation is often needed to attract funding [Dickinson and Bonney, 2012].
Understanding volunteer motivations to participate is a critical element of
producing a successful citizen science project.

Many citizen science projects and water quality monitoring projects are data
intensive. Citizen science volunteers might be motivated to participate by how data
is used for ecosystem management or scientific publications. For example, in the
study by Roggenbuck et al. [2001], volunteers stated that they wanted more
feedback from coordinators about how the data is used and they wanted increased
use of data by government agencies. However, the scientific and government
communities struggle to trust citizen science data for several reasons: data may be
subjected to fragmentation, inaccuracy, lack of objectivity, poor experimental
design, and inadequate sample size [Conrad and Hilchey, 2011]. Some scientists
and government agencies do not have confidence in the level of training volunteers
receive. In contrast to these concerns, research shows that volunteer-collected data
can be comparable to data collected by trained professionals with validation and
calibration [Conrad and Hilchey, 2011]. Better understanding of volunteer
motivations related to the communication and use of scientific knowledge might
provide guidance for program managers concerned with improving the reliability
of data collection.

Volunteer project outcomes are influenced by both quantity and quality of
participation [Shirk et al., 2012]. Quantity of participation reflects the number of
participants and how much time they spend participating. Many funders focus on
this aspect because it provides a measurable and comparable index of
organizational success. However, Shirk emphasizes the value of focusing on the
quality of the volunteer experience. Quality of participation reflects “the extent to
which a project’s goals and activities align with, respond to, and are relevant to the
needs and interests of public participants” [Shirk et al., 2012, p. 4]. When the
interests of the participants are woven into the design of the project, high quality
participation follows because the volunteers’ values are being expressed; if the
quality of participation is carefully cultivated, then increased quantity of
participation can lead to enhanced outcomes. Thus taking volunteer motivations
into account can increase both the quantity and quality of participation and
improve the ability of the project to meet its goals [Shirk et al., 2012].
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Volunteer water quality monitoring

This study examines citizen science volunteers that engage in water quality
monitoring. Water quality monitoring is well-established in the United States, with
approximately 1,800 volunteer groups represented in the National Volunteer Water
Monitoring Program Directory as of 2013 [Volunteer Water Monitoring and Master
Naturalist Programs in the US, 2013]. The Environmental Protection Agency is
pushing state agencies to increase the number of water bodies assessed in their
reports to Congress, yet these agencies are typically understaffed [Addy et al.,
2010]. Thus, volunteer water quality monitoring programs provide recognized
value to society while also engaging the public in watershed protection and
enhancement [Addy et al., 2010]. An estimated 8,500 volunteers across the U.S.
monitor all types of water bodies including rivers, streams, lakes, ponds, wells,
wetlands and estuaries [Overdevest, Orr and Stepenuck, 2004]. Currently,
twenty-six states sponsor volunteer monitoring programs, and efforts are being
made to enhance nationwide support for these programs [Overdevest, Orr and
Stepenuck, 2004]. Some organizations use their volunteer-collected data to publish
reports on the status of water quality in particular water bodies which are made
available for public use or are used by state agencies for resource management
decisions [Maine Lakes Report; Near Real-Time Lake Data; URI WW Data
Available Online; URI WW Monitoring Data and Results; Yuba Shed; Maine
Volunteer Lake Monitoring Program, 2013; Shilling, 2006].

Volunteers are passionate about water bodies due to their personal connections to
water derived from recreational use, property ownership, or cultural significance
[Addy et al., 2010]. This passion translates into a dedication to protect water
resources. Through training and monitoring activities, volunteers can learn about
water quality issues, how their actions affect the water, and what can be done to
protect water bodies and human health. Volunteers often share what they have
learned with others and become involved in management decisions [Addy et al.,
2010], effectively meeting all three goals of citizen science: education, research, and
stewardship.

Assessing volunteer motivations

Although volunteer motivations have been studied in many fields, few studies
have been published on motivations that pertain specifically to participants in
citizen science projects [Nov, Arazy and Anderson, 2014; Raddick et al., 2010].
Because citizen science projects are gaining popularity [Conrad and Hilchey, 2011;
Dickinson and Bonney, 2012; SciStarter; Theobald et al., 2015], such projects raise
new questions. How do citizen science volunteer motivations compare with
volunteer motivations in other fields? What unique motivations might exist for
volunteers in citizen science projects? Specifically, to what extent are volunteers
motivated by the application and communication of the scientific data that they
collect? How do such motivations vary with demographics and patterns of time
commitment? This study illuminates motivations specific to citizen science
volunteers so that managers can improve recruitment and retention, collection of
data reliability, communication of results, and volunteer recognition.
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Methods This study focused on eight organizations with volunteers that participate in a
broad array of water quality monitoring activities including chemical tests, secchi
disk clarity tests, and macroinvertebrate studies (Table 1). A web-based survey was
designed to capture volunteer motivations, demographics, frequency and duration
of volunteering, social interactions, and preferences for activities and recognition.
The survey consisted of multiple choice and Likert-type questions with a five-point
response format from “strongly disagree” to “strongly agree.” Many questions
regarding motivations and social interactions were designed to mirror questions,
language, and insights found in previous studies [Asah and Blahna, 2012; Bell
et al., 2008; Bruyere and Rappe, 2007; Jacobson, Carlton and Monroe, 2012; King
and Lynch, 1998; Nov, Arazy and Anderson, 2014; Raddick et al., 2010;
Roggenbuck et al., 2001; Ryan, Kaplan and Grese, 2001]. Novel questions were also
included to address gaps in the literature. Specifically, questions relating to the use
of volunteer-collected data have not been found in previous studies, and types of
recognition have only received minimal attention in previous studies. Only three
types of recognition were quantified in the study by Roggenbuck et al. [2001]:
certificates, a verbal or written “thank you,” and awards banquet. This study
quantifies several more types of reward including paraphernalia, volunteer
appreciation event, and name recognition across multiple platforms.

The survey was open from February 18 to March 13, 2015. As a method to
incentivize participation in the survey, all respondents who completed the survey
had the option to be entered in a random drawing for one of ten subscriptions to
National Geographic. Staff members of participating organizations sent the survey
via email to their volunteer base followed by reminder emails. In total, the survey
was emailed to 1,045 volunteers, 271 responses were received, and the overall
response rate was 25.9%. One organization, Maine Volunteer Lake Monitoring
Program (VLMP), represented 48% of the total responses, which may be a source of
bias. Another organization, University of Rhode Island Watershed Watch Program,
comprised 27% of the total responses. A third organization, South Yuba River
Citizens League, constituted 11% of the responses while the remaining five
organizations comprised less than 4% each. For the purpose of this study, all
respondents were considered to be citizen scientists because 95% of respondents
reported “collect data or record observations” as a task that they perform when
volunteering.

Results and
discussion

Demographics

Respondents represented all ages from 21 years and older. Most survey
respondents were over age 50 (86%), the age group with the most responses was
60–69 (37%), and thirteen respondents were over age 80 (5%). The respondents
were split fairly evenly between male (55%) and female (44%); 1% preferred not to
indicate gender. Most were well educated (35% with a bachelor’s degree and 45%
with a graduate degree as highest completed degrees). A large portion of
respondents were retired (45%). About one-third were employed full-time (32%)
and one-sixth were employed part-time (17%). Of the respondents that reported
income, 84% earned at least half of the household income and 38% earned all of the
household income.
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Table 1. Participating organizations and number of responses.

Participating Organizations
Organization Location Number of

volunteers
who were

emailed the
survey

Number of
responses
received

Maine Volunteer Lake Monitoring
Program (VLMP)

Maine:
statewide

466 130

University of Rhode Island Watershed
Watch Program (URIWW)

Rhode Island:
statewide

360 74

South Yuba River Citizens League
(SYRCL)

California:
Nevada City

57 30

North Pond Association of Maine
(NPA)

Maine: Mercer,
Smithfield,
Rome

15 10

Nisqually River Education Project
(NREP)

Washington:
Thurston
County

49 10

South Sound Global Rivers
Environmental Education Network
(GREEN)

Washington:
Thurston
County

24 7

Boquet River Association (BRASS) New York:
Elizabethtown

4 51

Stream Team Washington:
Thurston
County

70 5

Total: 1045 271
1 For unknown reasons, Boquet River Association returned more responses than
surveys emailed.

Duration and frequency of volunteer activity

Thirty percent of respondents were involved with their organization for more than
10 years, 21% involved one to three years, 21% involved four to six years, 16%
involved for seven to ten years, and 12% involved for up to one year.1 A response
bias may be indicated by the volunteers with greatest length of involvement who
may also be more likely than newer volunteers to respond to survey requests from
project coordinators. From this point forward, volunteers will be referred to as
“new” or “veteran” on the continuum of involvement from “up to one year”
(newest) to “more than 10 years” (most veteran). The term “longevity” will refer to
a volunteer’s length of involvement with their organization.

Nearly half of respondents (43%) volunteered about two times per month. Those
who attended events twice per month most often spent between 30 minutes and
one hour (Figure 1). About 18% volunteered more frequently — at least once per
week — and those volunteers most often spent one to two hours. Volunteers who

1Respondents took the survey in February and March of 2015. The group “up to one year”
actually reflects up to 15 months of involvement because respondents who began volunteering with
their organization in 2015 were grouped with respondents who began in 2014.
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attended events less frequently than twice per month, tended to spend more time
at each event — two to four hours. One-quarter of all respondents (24%) spent
between 30 minutes and one hour each time they volunteered, nearly one-third
(29%) spent between one and two hours, and one-third (33%) spent between two
and four hours. The fewest number of volunteers spent less than 30 minutes or
more than four hours regardless of frequency. This evidence suggests that
providing frequent opportunities to participate (2 or more per month) and varied
event duration (between 30 minutes and 4 hours) is essential to volunteer retention,
and perhaps the most popular events would occur 2 times per month for a duration
between 30 minutes and 2 hours. Retaining volunteers with frequent opportunities
to participate was also evidenced in one study [Ryan, Kaplan and Grese, 2001].

Attendance Duration vs. Frequency

Figure 1. Heat map indicating response counts for attendance frequency (horizontal axis)
versus duration (vertical axis). Darker colors represent more responses than lighter colors.

Motivations to participate

Respondents were asked to indicate their level of agreement with a series of 12
statements about reasons for volunteering (Figure 2). The results are similar to
previous studies on environmental volunteer motivations with “helping the
environment” as the strongest motivator and “advancing one’s career” as the
weakest motivator [Asah and Blahna, 2012; Bruyere and Rappe, 2007; Jacobson,
Carlton and Monroe, 2012; King and Lynch, 1998; Roggenbuck et al., 2001; Ryan,
Kaplan and Grese, 2001]. “To contribute to scientific knowledge” was the fourth
strongest motivator in the present study, although this motivator was found
explicitly in only one previous study on citizen science [Raddick et al., 2010] and
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only briefly mentioned in another [Rotman et al., 2014]. This motivator is examined
more carefully below.

Figure 2. Frequency of responses for each motivation in order of strongest to weakest agree-
ment. Green indicates agreement (darker green for “strongly agree”), gray represents “neut-
ral or undecided”, and red indicates disagreement (darker red for “strongly disagree”). Or-
ange represents “N/A” (not applicable).

If veteran volunteers have different motivators than newer volunteers, this would
be valuable information to incorporate in recruitment and retention campaigns.
The mean rating of volunteer motivations was calculated for respondents in groups
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based on length of involvement with their organization: up to one year, one to
three years, four to six years, seven to ten years, and more than ten years. For most
motivations, very few differences were found between the newer and veteran
volunteers. However, the motivators “enhance my reputation” and “advance my
career” were rated higher by the newest volunteers (mean = 3.23 and 3.38,
respectively) than the most veteran volunteers (mean = 2.71 and 2.58, respectively),
although these are still the lowest rated motivations of all the motivations for the
newest volunteers.

To see if age influenced the importance of motivators, the mean rating of
motivations for each age group was found. Younger volunteers rated the “career”
motivation much higher than the other age groups. The mean ratings of “career”
for the two youngest age groups, 20–29 and 30–39, were 4.33 and 3.56 respectively,
while the mean rating for “career” by all respondents was only 2.75. The “career”
motivation is the sixth strongest motivator for the two youngest age groups, as
opposed to the 12th and weakest motivator for the population as a whole.
Furthermore, the mean ratings for the “career” motivation decrease with increasing
age groups. The mean rating for “I want to enhance my reputation in my
community” was also higher for the youngest age group than older age groups.
The mean for the youngest group was 3.56, while the mean for all respondents was
only 2.84. Age groups did not reveal patterns in the other motivators. This may
suggest that younger people are looking for opportunities to network with others
in their field of work or their community.

Coordinators may want to recruit younger people with different messages than
they would use to recruit older people, and they will need to change their messages
over time as the new recruits age. While the differences are important to
coordinators who want to recruit certain age groups, coordinators will also want to
meet the needs of their most common volunteer, who are between ages 60 and 69.

Use of volunteer collected data

As noted above, the fourth strongest motivator was contributing to scientific
knowledge. This survey provided some resolution on this motivation that might
benefit citizen science organizations. Although nearly all respondents agreed or
strongly agreed that the data is used appropriately, about one-third also agreed or
strongly agreed that more should be done with the data (Figure 3). Nearly all
respondents indicated feeling good when data and/or results are shared with them
and when environmental problems are identified and addressed because of the
data collected. A little more than half agreed or strongly agreed that the data
should be used for scientific publications.

Not surprisingly, many respondents who were strongly motivated by contributing
to scientific knowledge also thought it was very important that the data be used for
scientific publications (Figure 4). However, there were also a number of
respondents strongly motivated by contributing to scientific knowledge that felt
neutral or undecided about using the data for scientific publications. This pattern
shows that a significant fraction of volunteers (29%) view “scientific knowledge” as
a more expansive category that scientific publications. This broader definition of
scientific knowledge is apparent in the activities of the three organizations with the
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Figure 3. Frequency of responses for each statement about how data is used by the or-
ganization. Green indicates agreement (darker green for “strongly agree”), gray represents
“neutral or undecided”, and red indicates disagreement (darker red for “strongly disagree”).
Orange represents “N/A” (not applicable).

most survey respondents: (1) Maine Volunteer Lake Monitoring Program (Maine
VLMP), (2) University of Rhode Island Watershed Watch (URIWW), and (3) South
Yuba River Citizens League (SYRCL). These three groups contributed 86.4% of the
total survey responses. All three groups make volunteer-collected data publicly
available, however, there is no web evidence showing the inclusion of this data in
peer-reviewed scientific publications.

The data collected by Maine VLMP is considered the “primary source of lake data
in the state of Maine” [Maine Volunteer Lake Monitoring Program, 2013]. Maine
VLMP produces an annual report (available online) that summarizes lake water
quality and the status of invasive plants [Maine Lakes Report]. The report includes
an appendix with a list of all volunteers, several photos, and a separate list
recognizing those volunteers with 10 or more years of service [Maine Volunteer
Lake Monitoring Program, 2013]. The organization also publishes near real-time
water quality data for eleven lakes to provide the public with an overview on state
lake health [Near Real-Time Lake Data].

The data collected by URIWW is used to assess and manage state water bodies by
the Rhode Island Department of Environmental Management, “municipal
governments, associations, consulting firms and residents” [URI WW Monitoring
Data and Results]. Data is available online or by request and updates on bacteria
are posted within one week of sampling [URI WW Data Available Online].
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I Want to Contribute to Scientific Knowledge vs.
It is Important that Our Data is Used for Scientific Publications

Figure 4. Heat map indicating response counts for level of importance that data is used for
scientific publications (vertical axis) versus the participation motivator “I want to contrib-
ute to scientific knowledge” (horizontal axis). Darker colors represent more responses than
lighter colors.

Data collected by SYRCL volunteers is used to inform SYRCL’s restoration projects
and advocacy campaigns about salmon habitat, dams, and hydropower [River
Science]. The data was used to produce a report assessing the state of the Yuba
River Watershed in 2006 [Shilling, 2006]. Data is also contributed to an ongoing
project called Yuba Shed, which makes data, photos, maps, and tools available to
the public online [Yuba Shed].

Based on these activities by the three groups contributing the majority of the
responses for this survey, it would appear that volunteers value public data,
ecosystem management, and environmental stewardship over scientific
publications. Most volunteers who were strongly motived by contributing to
scientific data felt neutral about the statement “more should be done with the data
collected” (5). This may indicate that these volunteers were satisfied with how the
organization uses data and thus supports the idea that appropriate use of data is a
strong motivator for participation.

These results support the findings by Roggenbuck et al. [2001] and also show that
volunteers want the outcomes of their labor to directly affect the issue they are
monitoring. More importantly, they want to know how their efforts have made an
impact. Volunteers felt more strongly about the results being shared with them
than about the data being used for scientific publication. This reinforces claims
made by other researchers that coordinators need to share results with their
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I Want to Contribute to Scientific Knowledge vs.
More Should be Done with the Data Collected

Figure 5. Heat map indicating response counts for level of importance that more should be
done with the data (vertical axis) versus the participation motivator “I want to contribute to
scientific knowledge”(horizontal axis). Darker colors represent more responses than lighter
colors.

volunteers [Bell et al., 2008; Knoke, 1981; Nov, Arazy and Anderson, 2014;
Roggenbuck et al., 2001; Rotman et al., 2014]. Further research could be done to
explore the best or preferred methods for communicating results with volunteers.

Social interactions

Many respondents agreed or strongly agreed with statements that assessed
motivations involving social interactions; however, these responses show that for
many volunteers, learning in a social environment is very important (Figure 6).
Respondents were asked to indicate their level of agreement with five statements
about social interactions that completed the sentence “I volunteer because _____.”
The statement with the highest level of agreement was “I like learning from others
with more experience than me;” this was closely followed by “I like sharing my
experience, knowledge, or expertise with other volunteers.” Third highest was “I
want to interact with like-minded people.” The top three reasons each had at least
70% agreement. The two reasons with the lowest level of agreement were “I want to
spend time with family or friends” (43%) and “I want to meet new people” (42%).

Because social motivations may differ for new or veteran volunteers, the means for
each motivator across different lengths of involvement were compared. Newer and
more veteran volunteers had close means for two social motivations: “I like sharing
my experience, knowledge, or expertise with other volunteers” and “I want to
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Figure 6. Frequency of responses for each statement about social interactions in order of
strongest to weakest agreement. Green indicates agreement (darker green for “strongly
agree”), gray represents “neutral or undecided”, and red indicates disagreement (darker
red for “strongly disagree”). Orange represents “N/A” (not applicable).

spend time with family and friends.” Newer volunteers rated the other three social
motivators higher than veteran volunteers: “I like learning from others with more
experience than me,” “I want to interact with like-minded people,” and “I want to
meet new people.” The means for each motivator were also compared across
different age groups. The most notable difference is in the last reason “I want to
meet new people.” Younger people rated this motivation higher than older people.
There is no distinguishable pattern across the other motivators.

Recognition and appreciation

Much of the research on voluntarism advises coordinators to recognize the efforts
of their volunteers and show them appreciation in some form [Bell et al., 2008;
Jacobson, Carlton and Monroe, 2012; Roggenbuck et al., 2001; Rotman et al., 2014].
However, few quantitative studies assess what types of recognition are most
meaningful to volunteers. Most respondents (84%) reported having received some
form of recognition. However, less than 40% agreed that receiving recognition is
important. The most common response to this question was “neutral or
undecided,” and less than 10% indicated a preference not to receive any form of
recognition. This is contradictory to one study that found the majority of
volunteers preferred no recognition [Roggenbuck et al., 2001].

Respondents were asked to indicate how meaningful different forms of recognition
were to them on a scale from “not meaningful at all” to “very meaningful.” The
highest rated form of recognition was a hand-written card (over 60% found this
moderately meaningful or very meaningful); this was followed closely by a
personalized email, a volunteer appreciation event, and name recognition in their
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organization’s newsletter (Figure 7). The lowest rated type was name recognition
in social media, such as Facebook or Twitter (about 20% found this moderately
meaningful or very meaningful).

Figure 7. Frequency of responses for each form of recognition or appreciation in order of
strongest to weakest agreement. Green indicates agreement (darker green for “strongly
agree”), gray represents “neutral or undecided”, and red indicates disagreement (darker
red for “strongly disagree”). Orange represents “N/A” (not applicable).

Younger and older volunteers expressed different views about preferred forms of
recognition. Younger respondents scored all forms of recognition higher than older
respondents (Figure 8). Young people rated “name recognition” in both scientific
publication and social media much higher than older people. Because younger
volunteers placed more importance on advancing their career and enhancing their
reputation than older volunteers, younger volunteers may care more about name
recognition. The youngest age group rated “name recognition in a scientific
publication” higher than all other forms of recognition (4.62). Such differences
likely arise from each demographic group’s respective career stage, but it might
also reflect a generational shift.
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Figure 8. Mean importance of different forms of recognition or appreciation based on age
and overall means. Responses were weighted accordingly: 1 = “strongly disagree”, 2 =
“disagree”, 3 = “neutral or undecided”, 4 = “agree”, and 5 = “strongly agree”, no weight
was assigned to “N/A”.
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Conclusions This study found that the volunteer motivations for citizen science organizations
that monitor water quality were quite similar to those identified for environmental
stewardship organizations. Moreover, it identified a key motivator — “to
contribute to scientific knowledge” — that has received minimal attention in
previous studies of environmental volunteering. The importance of this motivator
parallels a recent survey of volunteer motivations for members of Galaxy Zoo, a
massive citizen science project to classify galaxies and other astronomical
phenomena. Raddick et al. [2013] found that “contributing to scientific research”
was by far the most important motivator for citizen scientists involved in Galaxy
Zoo and the authors called for additional studies in other citizen science projects to
determine whether such results could be generalized across citizen science projects.

This survey of water monitoring volunteers supports the importance of scientific
contributions as a motivator in citizen science projects, but also provides evidence
that this motivator exists alongside other very important motivators in the realm of
environmental work. Motivations that serve the “values” function of the Volunteer
Functions Inventory [Clary et al., 1998] are the strongest (to help the environment
and community); closely followed by motivations serving the “ego protective”
function (to get outside or connect with nature) and the “understanding” function
(to contribute to scientific knowledge, to learn about water quality, to learn new
skills or knowledge).

There was no difference in the importance of motivations based on gender.
However, respondents’ age and length of involvement played a role in the career
motivation. Younger and newer volunteers rated “career” higher than older or
veteran volunteers. The career motivator decreases in importance with increasing
age. Even though the career motivator is rated lowest out of 12 for the populations
as a whole, it is the sixth strongest for younger volunteers.

Because volunteers found “learning from others” and “sharing experiences with
others” very important, coordinators should strive to create activities that are
suitable for a range of experience and expertise levels. Creating an atmosphere of
social learning can be achieved while incorporating group size preference by
pairing or grouping more experienced volunteers with less experienced volunteers.
Allowing the veteran volunteers to train the new volunteers is another option.
Coordinators should note that younger and newer volunteers rated social
motivations slightly higher than other groups, and an intellectual element in
activities appears to be important.

Communication and recognition

Respondents overwhelmingly indicated feeling good when results were shared
with them and even more so when environmental problems were identified and
addressed because of their data. Most respondents were neutral about receiving
recognition for their work, although it was important to at least 30%. As a general
pattern, this indicates that tangible results derived from the efforts of the volunteers
are more important than any form of reward. It also shows that communicating
results to the volunteers is more important than acknowledging a volunteer for
their work. However, because other studies have revealed divergent results on the
importance of recognition, this may be better explored through qualitative analysis
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of open-ended survey questions or focus group discussions. In addition, individual
personality may play a large role in whether recognition is desired and in what
form [Trachtman, 2015].

A hand-written card was perceived as the most meaningful form of recognition.
Younger respondents rated all forms of recognition higher than older respondents,
and the most important form of recognition to younger people was name
recognition in a scientific publication, whereas this was the second least
meaningful to the respondents overall. This may be indicative of either a
generational or maturational shift. It could be that as people age, they care less
about name recognition. However, it could indicate that the younger generation
has different priorities, which may or may not persist as they age.

Coordinators should pay close attention to the pattern across age groups. When
coordinators recruit young people, they could consider ways that their data can be
published and make it known to the volunteers that they will receive
acknowledgment in the publications. Coordinators also need to pay attention to
the body of volunteers that are currently participating and make sure that they
cultivate the motivations of those volunteers as well. Since most of the respondents
are over 50 and place little importance on name recognition, coordinators will need
to reward them differently, such as with a card or an appreciation event.

Further research

Although the fourth highest of the 12 motivators to participate was “I want to
contribute to scientific knowledge,” many respondents felt neutral about data
being used for scientific publications. This set of responses raises interesting
questions and avenues for further exploration: How do citizen scientists perceive
or define scientific knowledge? Why are publications relatively unimportant to the
volunteer and what form of scientific knowledge should the data take? This could
be explored by asking volunteers their opinion on how their data should be used.
Volunteers may perceive scientific publications as somewhat inaccessible and, since
they value tangible results, perhaps the issue is more about the data being made
publicly available so that it may be used to solve problems.

Volunteers place great value on results being shared with them, so the next step
would be to improve methods to communicate this information. Do volunteers
prefer to receive updates via email or newsletters? They might prefer a
presentation that interprets the results; this would fulfill the “understanding”
motivation and some volunteers may take this information and act as ambassadors
by teaching other non-participants about stewardship.

Conflicting responses about social motivators indicated that this topic is difficult to
address in a closed-ended questionnaire. For example, “I want to engage with
other people” was important to 60% of respondents, and “I want to interact with
like-minded people” was important to 70%, but “to spend time with family and
friends” and “to meet new people” were only important to 40%. Individuals may
be more motivated than they report by interpersonal relationships within the
organization. For example, when friendships are developed, an individual may
become more motivated to attend events knowing that they might see their friends
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there. However, this force may act on a level that is too subtle for an individual to
be conscious of when taking a survey. Understanding how social interactions
influence participation may require focus groups or participant observation.

Finally, coordinators would benefit greatly from more specific knowledge about
how to acknowledge their volunteers and whether some individuals feel
uncomfortable naming a specific reward because they are contributing their efforts
mostly from a function of altruism and thus they feel that should not need a
reward. Like social interactions, reward may act on a subtle level of consciousness,
wherein receiving a reward makes the volunteer feel good, but this feeling may not
arise to a level of awareness when the individual is taking a survey.

Despite the unanswered questions that arose from this study, the results provide
clear directions for project coordinators which they can incorporate into the
activities they offer, how they show appreciation to their volunteers, and how they
craft messages to recruit and retain volunteers. Because water quality monitors
represent an intersection between citizen science and environmental stewardship,
this study will help coordinators in both fields to improve retention.
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