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ABSTRACT. Citizen science is gaining popularity as a means for all persons to participate in and contribute to scientific projects,
and can increase our understanding of avian conservation and ecology by facilitating the collection of more data. Understanding the
type of person who participates in citizen science projects, including their motivations, behaviors, and gains, allows researchers to
better recruit and retain participants and to design enjoyable and educational projects with direct and indirect benefits to conservation
and science. We surveyed participants of the Manitoba Nocturnal Owl Survey, an ongoing 25-year-old citizen science project, to
evaluate how and why people participated and to determine their relationship with science and ecology. The interpersonal dimensions
of surveying was important at all stages of participation, affecting recruitment, participation, and reasons for leaving. Being in nature
and encountering wildlife was often cited as the most important aspect of the actual surveying experience, though many respondents
also reported they enjoyed experiencing nature socially. Educational opportunity was rarely cited as a motivation, although gaining
knowledge was the most common reported benefit. Respondents were highly educated, and concerned about a variety of environmental
and conservation issues. The majority of respondents had participated in multiple citizen science projects. Marketing citizen science
projects as social learning opportunities embedded in nature may help attract and retain more volunteers, ensuring long-term
sustainability of programs while engaging new participants in activities that increase their ecological knowledge and awareness.

Qui imite les hiboux? Motivations et attitudes scientifiques des participants manitobains aux
inventaires de hiboux
RÉSUMÉ. La science citoyenne gagne en popularité en raison du fait que tous peuvent participer et contribuer à des programmes
scientifiques, et qu'elle peut améliorer notre compréhension de la conservation et de l'écologie des oiseaux en facilitant la collecte de
plus de données. La capacité de cerner le type de personne qui participe aux programmes scientifiques citoyens, dont sa motivation,
ses comportements et ce qu'elle en retire, permet aux chercheurs de mieux recruter et retenir les participants et de concevoir des projets
intéressants et éducatifs présentant des bénéfices directs et indirects pour la conservation et la science. Nous avons sondé les participants
à l'inventaire des hiboux nocturnes du Manitoba, un programme de science citoyenne mis en place il y a 25 ans, pour évaluer de quelle
façon et pourquoi les personnes ont participé et pour déterminer leurs relations avec la science et l'écologie. Les dimensions
interpersonnelles de l'acte d'inventaire étaient importantes à tous les stades de participation, tant le recrutement, la participation que
les raisons d'un abandon. Le fait d'être dans la nature et de voir des animaux était souvent la raison citée comme l'aspect le plus
important de l'expérience d'inventaire elle-même, bien que de nombreux répondants ont aussi rapporté qu'ils aimaient cette activité
pour son côté social. L'occasion de s'éduquer a rarement été citée en tant que motivation pour les participants, mais l'acquisition de
connaissances a été le bénéfice qu'ils ont le plus souvent rapporté. Les répondants étaient très éduqués et se sentaient concernés par
une variété d'enjeux environnementaux et de conservation. La majorité des sondés avaient participé à de multiples programmes de
science citoyenne. La promotion des programmes de science citoyenne en tant qu'occasions sociales d'apprentissage en nature peut
aider à attirer et à retenir plus de bénévoles, assurant la pérennité des programmes tout en engageant de nouveaux participants dans
des activités qui augmentent leurs connaissances en écologie et leur sensibilisation.
Key Words: amateur naturalists; citizen science; motivations; participation; volunteers

INTRODUCTION
Public participation in scientific research has grown in popularity
since the Cornell Lab of Ornithology began marketing this
practise as “citizen science” in 1995 (Bonney et al. 2009, 2016).
Several categories of citizen science projects exist based on the
degree of participation by volunteers (reviewed in Shirk et al.
2012, Bonney et al. 2016), but arguably the most common in
ecology is the contributory-style project. Contributory projects
are typically designed and organized by researchers to answer a
specific scientific question. Researchers recruit and train citizen

scientists to collect the data, which is returned to them for
analysis. The use of citizen scientists’ contributions is extremely
helpful when covering large geographic scales that would be
prohibitively expensive or technically challenging for a small
team of researchers. Benefits of citizen science projects go beyond
the valuable data collected by participants. Engaged citizen
scientists who feel stewardship over their communities have the
potential to become invested stakeholders and public advocates
for environmental change in their communities (Shirk et al. 2012).
Citizen scientists may also apply knowledge gained from their
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participation to their own local environment; for example, they
may improve habitat or plant native species on their property
(Ryan et al. 2001, Evans et al. 2005).
Research focused on citizen scientists’ motivations and
demographics has not experienced the same rapid growth as the
use of citizen science in research projects (Edwards 2014, Jordan
et al. 2015, Geoghegan et al. 2016). Additionally, much of the
existing research on citizen scientists have focused on
noncontributory projects; the motivations of participants of
collaborative projects (e.g., Rotman et al. 2012), of online projects
(e.g., Raddick et al. 2010), or of smartphone-based contributory
projects (Land-Zandstra et al. 2016) may not be applicable to
participants of standard contributory projects, though common
motivations across studies include an interest in the subject, e.g.,
astronomy, an interest in science, and a desire to contribute to a
scientific project. Among contributory projects, commitment
lengths range from a few hours once a year, e.g., Christmas Bird
Count, to across a season, e.g., Neighborhood NestWatch (Evans
et al. 2005), making it difficult to compare among projects.
Researchers working with citizen scientists must understand why
and how people participate so that they can better recruit new
participants, continue to engage skilled participants that may be
able to mentor others, and retain trained participants over the
long term for the continued success of citizen science projects.
Self-determination theory focuses on the study of internally
driven intrinsic motivation, e.g., exploration, learning, and
enjoyment, and externally driven extrinsic motivation, e.g.,
obligation, monetary gain, and status gain, and how they vary
with changing circumstances (Ryan and Deci 2000, Gagné and
Deci 2005). Intrinsic motivation, which is thought to fuel activities
that are appealing in a novel, challenging, or aesthetic manner, is
bolstered by the participant's perceived autonomy, competence
at the activity, and sense of relatedness with other participants or
the community (Ryan and Deci 2000). Activities that stifle
autonomy, present overwhelming difficulty, or feature impersonal
social interactions result in decreased intrinsic motivation (Ryan
and Deci 2000). Understanding how participants feel in citizen
science programs can help us determine how to encourage
initiation and continued participation by promoting intrinsic
motivation, leading to more fulfilling and productive experiences,
and more engaged participants.
In addition to motivations, it is also important to understand how
citizen science participation influences the use and development
of scientific thinking, which has broad cultural implications that
extend beyond the volunteer experience itself. Some citizen science
projects assume that the act of participation is enough to improve
knowledge and understanding, and provide no extraneous
training in conservation. The Cornell Lab of Ornithology
evaluated participants’ learning to better facilitate education, and
found an increase in scientific literacy and use of scientific
thinking after participation (Bonney et al. 2009, 2016), though
other studies have found no change in scientific understanding
(Jordan et al. 2011). Regardless of extra training, participants in
contributory projects typically increased their ecological
knowledge during the project, resulting in varying degrees of
behavioral impacts (Ryan et al. 2001, Jordan et al. 2011, Bonney
et al. 2016). Perhaps more importantly, participation in citizen
science projects is thought to create a personal and emotional
connection to the research and to nature (Livingston 1981, Bell

et al. 2008), improving “sense of place” and encouraging
participants to be local stewards (Ryan et al. 2001, Shirk et al.
2012). Therefore, evaluating whether participation in citizen
science activities is correlated with scientific literacy and
environmentally conscious behavior may help us understand the
extent to which citizen science programs may have cultural
implications beyond the value of the data collected.
We conducted a survey of participants of the Manitoba
Nocturnal Owl Survey (Duncan 2016) in order to (1) learn about
participants’ motivations to participate and what they gain from
the experience, and (2) examine how participation in the project
relates to attitudes toward science, specifically, perceived scientific
literacy, scientific media consumption, and environmental and
conservation concerns.

METHODS
Manitoba Nocturnal Owl Survey
The Manitoba Nocturnal Owl Survey (MNOS) is a 27-year-old
ongoing citizen science project across Manitoba that trains
participants to identify local nocturnal birds by sound and then
instructs them on how and when to survey for birds on set routes.
The primary goal of the survey is to provide an organized learning
opportunity for volunteers to develop a personal relationship with
owls and nature through participation (J. Duncan, MNOS
founder, personal communication). Secondary survey goals
include data collection on owl distribution, abundance, habitat
associations, and trends. Dissemination of survey results include
annual reports, public outreach, and presentations conducted by
the survey coordinator. The survey was initiated to compliment
traditional daytime breeding bird surveys, which underreport owl
and nocturnal bird abundances.
The Manitoba Nocturnal Owl Survey requires a minimum
commitment of one night per year during the owl survey period
(late March to early April). Surveys were conducted between half
an hour after local sunset and midnight. Prior to participation,
participants were provided access to audio recordings of owl
species found in the province, and were expected to familiarize
themselves with owl identification. Participants typically
conducted one route per night, but some conducted two
consecutive surveys in one evening. Some participants did
multiple routes per year.
From 1991 to 1999, both passive listening and owl call playback
were used to survey owls. From 2000 onward, the use of playback
ceased and participants surveyed for owls by passive listening only
(Duncan 2016). Participants drove along designated routes, and
exited the vehicle to listen for owls at 10 stations 1.6 km apart for
two minutes at each station. At each station, participants noted
the presence of owl species heard or seen, including the number
of owls, and their distance and direction from the observer.
Participants also recorded ambient conditions during the survey
on the provided data sheets, including environmental conditions
and ambient noise (see http://www.naturenorth.com/summer/
creature/owl/owl_new/owl2005.html for full protocol and data
sheets).
At the end of each annual survey, participants submitted their
data to the survey coordinator, who compiled results and provided
a summary report to participants and the general public on the
project’s web site (http://www.NatureNorth.com ; Duncan 2016).

Avian Conservation and Ecology 13(2): 9
http://www.ace-eco.org/vol13/iss2/art9/

The data have also been shared with students and organizations
for education and conservation research purposes and have been
used in scientific publications (e.g., Duncan and Duncan 1997,
Duncan et al. 2009).

the Kruskal-Wallis one-way analysis of variance (χ²). We coded
responses to open-ended questions, such as specific
environmental or conservation concerns cited by respondents,
based on overarching themes.

Questionnaire

RESULTS

We designed and wrote an online questionnaire using Google
Forms asking past participants of the Manitoba Nocturnal Owl
Survey about their demographics, their motivations and
participation behavior, and their experiences and opinions on
scientific education, the environment, and wildlife conservation
(see Appendix 1). We referred extensively to guidelines set by the
Cornell Lab of Ornithology’s User’s Guide for Evaluating
Learning Outcomes from Citizen Science (Phillips et al. 2014) when
developing our questionnaire to ensure the highest level of clarity
in both our intentions and in the wording of each question. We
adapted and simplified their demographics questions (“Appendix
G: Basic Demographic Questions”). We also reviewed the
questions posed by other motivation studies (e.g., Campbell and
Smith 2005).
The questionnaire consisted of 45 questions (Appendix 1),
including some questions that were only seen by a relevant subset
of respondents. Demographics questions were close-ended and
multiple choice to maintain anonymity. Science and ecology
questions were a combination of close-ended questions, including
multiple choice and 5-point scale formats (e.g., level of concern
about environmental issues, where 1 was “not at all” concerned,
and 5 was “very” concerned), and open-ended questions. One of
the science and ecology questions asked respondents to self-report
their scientific literacy on a 5-point scale, allowing us to gauge
their perception of their scientific understanding. Open-ended
questions were either mandatory (e.g., “Have you participated in
other scientific or ecological projects? List and describe”) or
optional open-ended questions for elaborating on close-ended
answers. Motivation and participation behavior questions were a
combination of close-ended questions, including multiple choice
(e.g., “What originally motivated you to start volunteering?” had
four choices and a write-in “other” option), and both mandatory
and optional open-ended questions.
In November 2015, J. Duncan distributed by email the link to the
questionnaire to all 255 past and current participants for whom
we had active email addresses, out of the total of 900 known
participants in the surveys. Email recipients of the surveys were
invited to pass along the email with the questionnaire link to other
participants. Respondents of the survey were also invited to
participate in a raffle for a museum membership and bird
guidebooks. The survey remained available online for 72 days.
The data collected from this survey was both anonymous and
confidential, and as such, may not be publically archived.

Analyses
We completed statistical analyses in R Core 3.1.2, with the
package Hmisc: Harrell Miscellaneous (R Core Team 2015,
Harrell 2016). We report demographic results with frequencies
and percentages, and 5-point scale responses with means.
Preliminary Shapiro-Wilk tests (p < 0.05) indicated that residuals
were not normally distributed, therefore we calculated all
motivational and behavioral correlations using nonparametric
tests. We calculated the Spearman correlation (rs) for ordinal and
continuous variables, and compared categorical variables using

Demographics and scientific attitudes
We received 69 responses in total, representing a maximum of
27% of those invited to complete the survey by email.
Respondents were fairly evenly split by gender, with 48%
identifying as female (see Table 1 for detailed demographics
information). Most (88%) respondents either identified their
background as only European, or wrote in variations of
“Canadian” or “American.” Almost half of respondents reported
they were at least 55 years old at the time of the questionnaire
(48%). A majority of respondents indicated that they had
completed at least an Associate’s Degree, College Diploma, or
Bachelor’s Degree (86%). Birding ability, or the ability to identify
bird species by sight or sound, was distributed fairly evenly from
inexperienced to expert, with no single ability level dominating.
Table 1. Demographics of respondents in a
questionnaire on participation behavior and attitudes
toward science distributed to Manitoba Nocturnal Owl
Survey participants during November 2015–January
2016 (n = 69).
Demographic

%

Gender
Male
Female

52
48

European
First Nations, Métis, or Inuit
†
Other

88
7
7

≤ 24
25 - 34
35 - 44
45 - 54
55 - 64
≥ 65

4
19
7
22
19
29

Ethnicity

Age

Education
High School
Some Post-secondary
Associate Degree
Bachelor Degree
Post-graduate Diploma
‡
Post-graduate Degree
Doctorate
Birding Ability (# species recognized)
Not birder
< 50 species
< 100 species
< 200 species
< 400 species
≥ 400 species
†

4
10
9
36
1
25
15
13
19
19
20
10
19

Refers to all participants who were not of full European
background or of First Nations, Métis, or Inuit background.
‡
Includes Masters and Medical degrees.
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Table 2. Nonmutually exclusive issues of environmental and conservation concern described by participants of the Manitoba Nocturnal
Owl Survey in a questionnaire on participation behavior and scientific attitude distributed during November 2015–January 2016 (n =
56).
Issue
Habitat degradation/ loss/fragmentation
Climate change and emissions
Sustainability
Water quality
Government
Pollution
Public education and perception
Population decline and species at risk
Development and urban sprawl
Ecosystem disruption and loss of key species
Management insufficiency or style
Wetlands and drainage
Agriculture
Biodiversity loss

Number

Percentage

38
29
20
16
15
12
12
11
9
9
9
9
8
8

67.9
51.8
35.7
28.6
26.8
21.4
21.4
19.6
16.1
16.1
16.1
16.1
14.3
14.3

Perceived scientific literacy was a mean of 4.2 on a 5-point scale
(SD = 0.94). Most respondents (70%) cited that their scientific
literacy primarily came from formal sources, such as
postsecondary level classes. Informal sources of scientific literacy
included volunteering, recreation, and self-directed learning.
Eight individuals (12%) elaborated to say their literacy came
equally from formal and informal sources. Individuals with
formal scientific backgrounds had generally completed a higher
level of education (χ² = 21.3, p < 0.001), had higher perceived
scientific literacy (χ² = 23.9, p < 0.001), and more passive exposure
to scientific media (χ² = 6.74, p = 0.009). Perceived scientific
literacy was positively correlated with passive (rs = 0.34, p = 0.004)
and active (rs = 0.33, p = 0.006) exposure to scientific media. There
were no other significant correlations between perceived scientific
literacy or scientific background with science media exposure.
Respondents were generally concerned about both the
environment (mean rating of 4.7, SD = 0.63) and wildlife
conservation (mean rating of 4.8, SD = 0.42). Environmental and
conservation concern were both positively correlated with
education (environment: rs = 0.32, p = 0.008; conservation: rs =
0.25, p = 0.035). Environmental concern was positively correlated
with passive (rs = 0.27, p = 0.025) but not active (rs = 0.22, p =
0.074) exposure to science media. Respondents were invited to
list specific environmental and conservation concerns, and after
combining all nonmutually exclusive concerns (n = 56), habitatrelated concerns were listed most frequently, by 68% of
respondents (see Table 2). The next most common concerns were
climate change (52%), sustainability (36%), water quality (29%),
and insufficient government oversight or concern (27%). The
questionnaire provided climate change, water pollution, and air
pollution as examples of environmental issues in the question
wording. Respondents also participated in a range of other citizen
science or ecological projects. Most respondents (88%) listed
other projects they worked on, including other ornithological
projects (80%) and ecological or restoration projects (13%).
Christmas Bird Count (58%), Breeding Bird Survey (48%), and
the Manitoba Breeding Bird Atlas (29%) were the most common
projects listed, with 71% of respondents having participated in at
least one of those three, and 16% having done all three.

Issue
Industry-related
Invasive species
Deforestation
Nature disconnect
Prairie-related
Hunting, poaching, and fishing
Lake Winnipeg-related
Insufficient funding
Northern Canada-related
Oceans-related
First Nations, Inuit, and Métis
Aspen encroachment
ATV usage

Numbers

Percentage

8
8
7
5
5
4
4
3
3
3
2
1
1

14.3
14.3
12.5
8.9
8.9
7.1
7.1
5.4
5.4
5.4
3.6
1.8
1.8

Respondents named 36 other projects they had participated in,
including mammalogy, herpetology, and invertebrate projects.

Participation behavior
Over three-quarters of respondents (78%) heard about the survey
through word-of-mouth or active recruitment. Two-thirds of
respondents were current participants (68%). All first-time
participants (n = 4) expressed the intent to participate again the
following year, and excluding these first-time participants, one
individual who had relocated out-of-province, and one individual
with a technical issue, all remaining (n = 63) respondents had
participated for at least two years. This suggests a response bias,
such that individuals who participated in only a single year of
MNOS, and thus may be less engaged by the experience, did not
respond to our questionnaire. As such, our results must be
interpreted with the caution that they are biased toward those
participants who enjoyed the experience the most. Respondents
had participated in the surveys for a median of 5 years and a mean
of 7.9 years (SD = 6.60), with a mean consistency, or percentage
of years active since the beginning of their tenure, of 69% (SD =
0.30). Seven respondents (10%) had participated since the first
year, and 12 respondents (17%) volunteered with a 100%
consistency rate. A third of respondents (32%) reported traveling
at least 100 km to their routes.
The majority of respondents (86%) participated with
companions, generally with friends (66%) and family (49%).
Other survey companions included children (8%), students (7%),
and coworkers (2%). Three individuals (5%) additionally reported
that they preferred to survey with birders.
Years of participation was positively correlated with birding
ability (rs = 0.50, p < 0.001) and age (rs = 0.42, p < 0.001). Those
who surveyed alone participated for significantly more years
(mean = 9.8 years, SD = 5.5) than those who surveyed socially
(mean = 7.5 years SD = 6.8; χ² = 3.89, p = 0.049). Women were
significantly more consistent participants than men (meanwomen
= 76%, SD = 0.29; meanmen = 63%, SD = 0.30; χ² = 5.78, p =
0.016). There were no other statistically significant correlations
between demographic variables or social participation preference
with participation behavior.
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Motivations
When supplied with a list of four motivation types (“personal
reasons,” “professional reasons,” “conservation concerns,”
“educational opportunity,” or other; see Appendix 1), most
respondents (72%) selected “personal reasons” to describe their
original motivation. Some respondents elaborated and provided
specific reasons including social invitations, interest in birding,
and a desire to be in nature (see Table 3). For example, respondent
#20 reported that they helped friends initially: “Birding friends
had owl routes and I helped them and then acquired my own
route.”

Fig. 1. Common benefit categories identified by participants of
the Manitoba Nocturnal Owl Survey in an open-ended
question as part of questionnaire on participation behavior and
scientific attitude distributed during November 2015–January
2016 (n = 69). Some respondents identified multiple benefits.

Table 3. Motivations identified by participants of the Manitoba
Nocturnal Owl Survey in a questionnaire on participation
behavior and scientific attitude distributed during November
2015–January 2016 (n = 69). Some respondents identified multiple
motivations, and respondents were given the option to elaborate
on their motivations.
Motivation Category

Percentage

Personal

72

Conservation

42

Professional
Educational

30
29

Examples
Invitation from friend/family
Birding/recreational opportunity
Helping friends
Being in nature
Seeing owls
Volunteer opportunity
Protect owl habitat
Protect wildlife
N/A
Learn about owls
Participate through school
Educational recreation

Fewer respondents (42%) listed conservation as an original
motivation. Respondent #60 said they “Wanted to do my part in
the effort to learn about and protect owl habitat.” “Professional
reasons” was listed as a motivation by 30% of respondents.
“Education opportunity” was identified by 29% of respondents
as an original motivation. Most of these people listed “education
opportunity” in conjunction with another motivation; only two
respondents (3%) listed “educational opportunity” alone.
A fifth of respondents (20%) indicated that their motivations had
changed over time. For example, five respondents began surveying
for personal reasons but later were also motivated by conservation
concerns. A few respondents indicated that their motivations
shifted from professional to personal (3%) or the reverse (6%).
There was no significant difference in number of years
participated between those whose motivations had changed and
those whose motivations remained the same.

Benefits and personal consequences
When asked in an open-ended format what they gained from their
owl surveying experience, new or increased knowledge was most
often described (75%; see Fig. 1). Owl-related experiences and
appreciation was the second-most commonly described (38%),
followed by nature- and outdoors-related experiences and
appreciation (32%). Interpersonal interactions and contributions
to a conservation project were each described by 22% of
respondents, followed by general enjoyment or “fun” (17%) and
a greater understanding or appreciation for surveying techniques
and data collection (17%).

Favorite moments (n = 45) optionally described by respondents
often involved wildlife and nature experiences, including both
owls (62%) and other wildlife or nature experiences (42%).
Respondent #9 shared, “One night I was standing on a quiet
country road when a loud pack of coyotes stampeded a herd of
deer along the road in front of me. This is a moment you never
forget!” Other favorite moments arose through sharing the
enjoyment of the activity with companions (25%). Respondent
#16 said, “It’s been especially rewarding these last few years as
I’ve started to involved (sic) former students. It’s great seeing their
enthusiasm as we collect data.”

Reasons for leaving
Moving, aging, and health concerns were the two most commonly
cited reasons respondents said had or would cause them to stop
volunteering (see Table A2.1 in Appendix 2 for full list of reasons).
Among ex-participants (n = 22), moving from their routes or outof-province caused 41% to stop volunteering, and aging and
health concerns caused 18% to stop. Among current participants
(n = 47), the pattern was reversed. Aging and health concerns
were the most cited reason for potentially leaving the project
(47%), followed by moving (17%). Social reasons also resulted in
some individuals leaving the survey program; three individuals
(14%) had stopped participating because their regular survey
companions were no longer available, and one current participant
had cited losing their regular partner as a potential cause for
leaving.

Patterns in motivation
Respondents who selected “professional reasons” were more
likely to be younger than 45 years (χ² = 4.15, p = 0.042), possess
a formal scientific background (χ² = 6.14, p = 0.013), and have
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completed at least a Bachelor’s degree (χ² = 5.67, p = 0.017).
Respondents that selected conservation as a motivation were more
likely to conduct the survey with others (χ² = 4.85, p = 0.028). We
found no other significant correlation between original
motivations and demographic (student status, birder), behavioral
(years participated), or science background (perceived scientific
literacy, environmental concern, conservation concern) variables
(p > 0.05).

DISCUSSION
Our results highlight some unique features of participants with
the Manitoba Nocturnal Owl Survey, emphasizing the need for
individual assessments of different citizen science programs based
on natural history and population demographics relevant to each
project. Overall, though, the importance of social recruitment for
initiation, including general word-of-mouth recruitment and
personal motivations such as personal invitations to participate,
is likely to influence success of other volunteer programs as well.
The interaction between experiencing nature and interpersonal
bonding, including mentoring, suggests that a shift from
marketing citizen science programs as educational opportunities
to an opportunity to spend time volunteering in nature with
friends and family might attract more or different types of
volunteers, especially if project organizers target outdoor
recreation groups or other environmental volunteer groups
(Cooper et al. 2007). Participants are highly likely to gain
ecological knowledge and insight through their experiences,
although this was rarely a recognized motivation for respondents
to start volunteering.

Demographics and scientific attitudes
Respondents were evenly split by gender, which is unusual as
volunteers with ornithological projects (excluding those that take
place at home, like FeederWatch) and nature-based volunteering
in general are usually predominately men (Cooper and Smith
2010, Edwards 2014). There were no stated differences in birding
ability between genders, unlike results of previous studies, which
found that men often valued and possessed higher bird
identification skills (Cooper and Smith 2010, Lee et al. 2015).
Women participated more consistently over the years in which
they volunteered, consistent with studies that found women
volunteer more in general (Paik and Navarre-Jackson 2011,
Edwards 2014). The high education level among respondents is
generally consistent with education levels of respondents in other
volunteer surveys (Paik and Navarre-Jackson 2011, Edwards
2014, Domroese and Johnson 2017), though the proportion of
MNOS respondents aged 25 to 64 that held Bachelor’s Degrees
was double the proportion seen in the Canadian volunteering
public (Turcotte 2015). The age of Manitoba Nocturnal Owl
Survey respondents also exceeded that of the national average age
of volunteers in Canada, as our proportion of 48% respondents
aged 55 or older was much higher than the national proportion
of 28% (Turcotte 2015). The low proportion of minorities
participating is consistent with other studies of citizen science in
North America (reviewed in Pandya 2012, Geoghegan et al. 2016,
Domroese and Johnson 2017). Minorities, First Nations, Métis,
and Inuit make up 30% of Manitoba’s population (Statistics
Canada 2016), but only accounted for 12% of our respondents.
Perceived scientific literacy was positively correlated with passive
and active exposure to scientific media, including active informal

learning, consistent with previous studies (Miller 2004). We did
not detect a correlation between either environmental concern or
conservation concern and number of years or consistency of
participation, consistent with past studies that have found
minimal influence of environmental values on environmental
action (McDougle et al. 2011). In our study, it is possible that this
was because of a ceiling effect because all respondents
demonstrated at least moderate environmental concern and
action (through volunteering on the survey). Because the majority
of respondents in our study indicated that they took part in
multiple citizen science studies, future research could look for
relationships between total amount of participation or
commitment across citizen science projects and nature relatedness
(Nisbet et al. 2009), scientific literacy, and concern for the
environment and conservation.

Barriers to participation
The discrepancy in age between survey respondents and Canadian
volunteers in general may be partially explained by two aspects
of the survey. First, this project presents a unique barrier to
participation because it requires a vehicle, likely preventing many
high school-aged prospective volunteers from participating, an
age group that typically makes up the largest proportion of
volunteers in Canada (Turcotte 2015). Although not mentioned
by our respondents, the cost of participation through associated
transportation, i.e., fuel, costs presented a barrier in another
ornithology project (Wolcott et al. 2008), and may deter
underprivileged potential participants. Conversely, because the
survey requires only the commitment of one night a year,
participation in this survey may be more accessible in terms of
time than other forms of volunteering. Longer time commitments
are a common barrier to volunteering in Canada (McClintock
2004) and in other ornithology projects (Wolcott et al. 2008). The
one-day time commitment required in the owl survey may have
resulted in a lower volunteer drop-off rate in aging participants
than seen in other programs. However, the aging population of
this project’s participants is still an important factor to consider
in developing a strategy to maintain the Manitoba Nocturnal Owl
Survey because a number of respondents had indicated that
potential health and aging problems may prevent them from
participating in the future, similar to another ornithology project
with a similar age demographic (Wolcott et al. 2008). Aging and
associated health issues, including hearing impairment, is a
concern to ornithology citizen science projects in general because
the heavy reliance on the ability to distinguish and identify sounds
presents a common barrier to participation in these projects
(Farmer et al. 2014).
Lack of awareness of opportunities is a common barrier to
participation in environmental programs (Hobbs and White
2012), and this effect is compounded for certain groups within
the community. Immigrants in Canada are more likely than
Canadian-born individuals to face certain barriers to
participation, often citing lack of knowledge or not being invited
as reasons for not volunteering (McClintock 2004, Scott et al.
2006). Participation among minorities, including indigenous
communities who may offer unique perspectives and recent
immigrants who may not yet have formed a connection with
Canadian nature, should be encouraged by reaching out directly
to these communities (McClintock 2004, Winter et al. 2004).
Project managers can make a concerted effort to reach minority
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communities, which may involve giving presentations or leaving
informational materials at cultural community centers, places of
worship, or in community newsletters (McClintock 2004), or
distributing promotional materials in multiple languages (Winter
et al. 2004). Additionally, recruiters should be mindful that
individuals who come from a cultural background other than
North American European may be motivated by different factors
(Walker et al. 2001, Winter et al. 2004, Asah et al. 2014).

Motivations and behaviors
The opportunity to be out in nature was an important motivation
for and benefit of participation, and interpersonal opportunities
also had a large impact on respondents’ choice to participate at
every stage of the decision-making process. Personal reasons were
the most commonly cited motivations, and were often elaborated
as interpersonal reasons for volunteering, such as a chance to
volunteer with friends. Over three-quarters of people heard about
the project through word-of-mouth or active recruitment, and
some individuals indicated that they participated on a friend’s
route before acquiring a survey route of their own. Recruitment
by an organization or individual is possibly the most important
means of acquiring participants for many programs, in both the
Canadian volunteering context and in other citizen science
projects (McClintock 2004, Paik and Navarre-Jackson 2011).
Once recruited, the majority of people participated with others,
and several favorite moments shared by respondents included
references to experiences enjoyed with others. Loss of a surveying
partner was also a common reason for why people stopped
surveying, further highlighting the importance of companionship.
We note that respondents’ desire for a surveying partner may also
reflect safety and security concerns, particularly given that MNOS
surveys are done at night. However, individuals who participated
socially were also more likely to participate intermittently,
perhaps because their participation depended on availability of
survey partners. We found no correlation between motivation and
participation frequency, consistent with previous research that
found motivations of environmental volunteers were not
correlated with their participation frequency or duration (Ryan
et al. 2001).
Nature-based and interpersonal motivations also interacted with
one another (see also Bell et al. 2008, Bonney et al. 2016). Many
respondents described enjoying sharing their experience of nature
with others, both when describing gains and favorite memories.
Two-thirds of respondents who expressed interpersonal bonding
as a gain also expressed an appreciation of owls or nature, often
intertwining interpersonal and nature-based benefits; for
example, respondent #16 said “I now get the opportunity to share
that knowledge and the moments of wonder when you an
encounter an owl with former students who are upcoming
ecologists/scientists.”
Among favorite memories, 89% of those who described an
interpersonal bonding moment also expressed enjoying being
around owls or in nature; for example, two individuals described
memories of hearing owls with a daughter or a niece. Mentoring,
or social learning, is an important facet of the nature-social
interaction (Bell et al. 2008). Several respondents described their
enjoyment in sharing their knowledge and this experience with
students or younger people, while other respondents described

how they preferred to conduct the survey with more
knowledgeable birders. Overall, these stories suggest that despite
respondents’ overall high level of concern for wildlife
conservation, the majority of respondents were participating
primarily because of the enjoyment of the survey. This positive
interaction is consistent with self-determination theory, as
intrinsic motivation, originally arising from the novelty of the
project combined with intrinsic or aesthetic enjoyment of nature,
is enhanced by a sense of community and enjoyment of
companions, as well as the feeling of increased competence as the
mentor or in the presence of a mentor (Ryan and Deci 2000). The
primary motivation for most respondents appeared to be intrinsic
enjoyment, rather than a sense of obligation or need to contribute,
i.e., extrinsic motivation (Ryan and Deci 2000) because the
inherently extrinsic professional and conservation motivations
were less commonly cited than personal motivations, which were
often intrinsic.
Despite the fact that citizen science projects are often marketed
as an informal science educational opportunity, only two
respondents were motivated to participate purely for educational
reasons. In contrast, the most common gain respondents
identified was knowledge. This is contrary to studies on other
types of volunteering, where knowledge gain is a less common
outcome of the experience (Edwards 2014). This highlights a key
difference between citizen science projects compared with other
volunteer experiences, as an emphasis on learning new skills is
part of citizen science participation. An important next step may
be to compare motivations of citizen scientists with those of other
volunteers. Perhaps volunteers in general are motivated in part
by commitment to a cause (a form of extrinsic motivation; Gagné
and Deci 2005), but citizen scientists in contributory projects
derive more intrinsic enjoyment than other types of volunteers.
The majority of respondents also took part in other citizen science
or ecological projects. Many respondents listed the same several
projects, specifically the Christmas Bird Count, Breeding Bird
Survey, and the Manitoba Breeding Bird Atlas, suggesting a
possible circular recruiting social network of citizen
ornithologists in Manitoba. Future research could explore how
often citizen scientists volunteer outside of citizen science
projects, and assess differences in motivation between citizen
science and their other volunteer commitments (e.g., using criteria
in Ryan et al. 2001, Domroese and Johnson 2017).
Although the opportunity for learning did not explain
recruitment, respondents still acknowledged and appreciated that
they learned something new while participating. This disparity
between the small number of respondents motivated by
educational opportunity and the large number of respondents
who benefited from knowledge gain might be attributed to the
self-reported nature of motivation in our questionnaire. It is
important to note that self-reported results may be subject to selfdeception, the unconscious bias people apply toward maintaining
a certain perception of themselves (Trivers 1991, Hirschfeld et al.
2008). Similarly, surveys of British citizen scientists and
environmental volunteers also found that although few
respondents identified the desire to learn something new or
develop new skills as their primary motivation, learning or
developing new skills was a common benefit among
environmental volunteers (Hobbs and White 2012, Geoghegan et
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al. 2016). Consistent with our results, these studies also identified
wildlife and nature-related benefits as among the most common
benefits (Hobbs and White 2012, Geoghegan et al. 2016).
However, opportunity for learning was a popular motivation in
two local American citizen science projects with similarly welleducated respondents: the Neighborhood Nestwatch project
(Evans et al. 2005), and the Great Pollinator Project (Domroese
and Johnson 2017). Unlike the Manitoba Nocturnal Owl Survey,
these projects typically took place at one’s residence over the
course of a season, and organizers provided in-person support
via visits or orientation sessions for participants. We also note
that discrepancies in wording among surveys can make their
results difficult to compare; nonetheless, it seems clear that
interpersonal motivations were stronger than educational ones in
our study.
As participants’ initial motivations are met and as they become
established in the project, their motivations may evolve (e.g.,
Ordubegian and Eagles 1990, Ryan et al. 2001, Geoghegan et al.
2016). A subset of respondents indicated that their motivations
had changed over time. Some respondents who were initially
motivated by personal reasons were later motivated by
conservation concerns (see also Geoghegan et al. 2016). Shifting
from career-related motivations to personal motivations has also
been documented (Geoghegan et al. 2016), indicating a possible
shift from extrinsic, goal-based motivation to intrinsic,
recreational motivation. In our study, several respondents also
developed professional motivations for participating over time,
which we have not seen documented elsewhere. This shift may
indicate interest to pursue science professionally, perhaps inspired
by citizen science participation. This suggests that participants
may have developed or deepened their personal relationships with
nature through citizen science participation (Livingston 1981,
Bell et al. 2008), fulfilling the primary objective of the MNOS.
Because the loss of original motivations and benefits can result
in cessation of the volunteer activity (Ordubegian and Eagles
1990), researchers should provide opportunities to address longterm participants’ evolving motivations (Ryan et al. 2001). For
example, programs may benefit from incorporating a mentorship
structure to provide social and learning benefits (Ryan et al. 2001),
especially as greater activity-based knowledge correlates with
increased social integration within and greater commitment to an
organization (Gahwiler and Havitz 1998), bolstering intrinsic
motivation under self-determination theory (Ryan and Deci
2000). Organizers could add a program whereby experienced
participants accompany first-time participants and provide
hands-on training, helping the novice learn about owl
identification and habitat while providing the experienced
individual with another meaningful way to contribute. This is
particularly important because experienced individuals may be
more motivated by social interactions than beginners (Ewert et
al. 2013), and participants with social motivations may be more
committed to participation (Ryan et al. 2001). Studies on sport
and leisure volunteering have also found that developing social
bonds with other participants promotes attachment to the activity
(Snelgrove et al. 2013), so providing social opportunities is likely
to be particularly beneficial to participant retention (Bell et al.
2008, Asah et al. 2014, Geoghegan et al. 2016). End-of-season
data presentation and social events (e.g., Domroese and Johnson

2017) may help participants feel like part of larger community,
but may be less feasible in projects like the MNOS where
participants are dispersed geographically. An alternative may be
holding smaller celebratory gatherings in a few centralized
communities across the province. Additionally, a private forum
for participants within which participants can ask questions of
researchers or the community at large (e.g., Raddick et al. 2010)
may serve as a venue for engaging with other like-minded
participants across the province (Domroese and Johnson 2017),
as well as providing a learning opportunity. Overall, program
designers may benefit from promoting the citizen science
experience beyond the data collection process (e.g., “being in
nature,” “participating with friends,” “a novel birding
experience”) in addition to emphasizing the importance of the
work. Future research should further explore interpersonal
dimensions of citizen science participation, perhaps examining
the role of social networks for recruitment and the specific benefits
of informal mentorships in citizen science projects.

CONCLUSION
Our results demonstrate the importance of taking personal
motivations, including interpersonal experiences, into account
when developing new projects, recruiting volunteers, and
developing retention strategies for ongoing projects. Presenting
citizen science projects as educational opportunities is not enough
to attract participants; program developers need to appreciate
that motivations are usually experiential, interpersonal,
recreation, or conservation-related. Advertising directly to a wide
variety of different communities, including indigenous
communities, outdoor recreation groups, and postsecondary
student clubs may help reach out to more diverse audiences within
frameworks that implicitly integrate and benefit from
interpersonal and mentor-type interactions. In addition, reaching
out to immigrant communities may provide a unique opportunity
for newcomers to form relationships with Canadian nature.
However, program designers must concurrently consider the costs
and benefits of attracting possibly shorter-term participants when
developing recruiting strategies. If increasing exposure of the
public to wildlife is a priority, engaging large numbers of new
participants might be emphasized. However, if volunteer
retention is necessary for program success, then a strategy that
attracts participants of a diverse demographic mix, and includes
a mentorship component for returning volunteers, may be most
beneficial. Ultimately, organizers must always keep in mind their
specific project goals and protocols when designing recruitment
strategies to attract suitable and lasting participants.

Responses to this article can be read online at:
http://www.ace-eco.org/issues/responses.php/1265
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Appendix 1.
List of questionnaire questions provided to participants of the Manitoba Nocturnal Owl Survey
citizen science project as part of a study on their motivations and scientific attitudes. Original
questionnaire was distributed online using Google Forms, an interactive browser-based survey
software.
Questions indicated by a * were only seen by a subset of respondents based on previous
responses.
Demographics
This section aims to get an idea of the cross-section of Manitoba Nocturnal Owl Survey
volunteers. Who is the average volunteer?
How old are you?
o
o
o
o
o
o

24 or under
25 – 34
35 – 44
45 – 54
55 – 64
65+

What is your gender?
o Male
o Female
o Other
What is your background? (Check all that apply.)
□
□
□
□
□
□
□

European
First Nations, Inuit, or Métis
East Asian
South Asian
Middle Eastern
African
Other: _____________

What is the highest level of education you have completed?
o Did not complete high school
o High school graduate

o
o
o
o
o
o
o
o

Some post-secondary
Associate’s Degree or College Diploma
Bachelor’s Degree
Master’s Degree
Doctorate
Medical school
Law school
Other: _____________

Are you currently a student or do you plan on further education?
o Yes, currently a student
o Yes, planning on further education
o No, neither
If you answered yes to the previous question, what level of education are you currently
completing, or planning on completing?*
o
o
o
o
o
o
o
o

High school
Associate’s Degree or College Diploma
Bachelor’s Degree
Master’s Degree
Doctorate
Medical school
Law school
Other: _____________

Do you have a post-secondary degree in natural sciences, environmental resources, or a related
field?*
o Yes
o No
If you answered yes to the previous question, what field is your degree in?*
_________________________________
Are or were you employed in the natural sciences or natural resources sectors?*
o Yes
o No

If you answered yes to the previous question, who is or was your employer? (If retired, check off
previous employer as well as retired.)*
□
□
□
□
□
□
□
□

Federal government
Other government
University
Other educational institute
Consulting firm
Non-governmental organization
Retired
Other: _____________

Science and Ecology
This section asks volunteers first about their scientific background and secondly about their
opinions on science, ecology, and the environment. For the purpose of this questionnaire,
“science” refers to the natural sciences, including biology, physics, chemistry, earth sciences,
and medicine.
How often do you read or hear about science in the media? (For example: in the newspaper, on
the radio, on television, online.)
o
o
o
o
o
o

Daily
Multiple times a week
Weekly
Bi-weekly
Monthly
Less than once a month

How often do you deliberately try to learn more about science, either from established
knowledge or science news? (For example: in science magazines, documentaries, science
podcasts, science blogs, science videos.)
o
o
o
o
o
o

Daily
Multiple times a week
Weekly
Bi-weekly
Monthly
Less than once a month

How would you describe your scientific literacy? (Scientific literacy, at its simplest, is the ability
of a person to understand scientific concepts and processes enough to meaningfully make
personal decisions and engage in discussion and debate about science and technology. For a
longer explanation, see http://www.literacynet.org/science/scientificliteracy.html)

Poor 1 2 3 4 5 Strong
How did you primarily acquire your scientific literacy?
o Formally (eg. classes or courses in college or university)
o Informally (eg. self-taught, through recreation, volunteering, or personal reading)
o Combination
If you would like to expand on how you acquired your scientific literacy, please do so below.

How scientifically literate do you think the general Canadian public is?
Not literate enough 1 2 3 4 5 Very literate
Are you concerned about wildlife and/or habitat conservation?
Not at all 1 2 3 4 5 Very concerned
If wildlife or habitat conservation is a concern for you, what are your specific concerns?

Are you concerned about the declining state of the environment? (For example: global climate
change, water pollution, or air pollution.)
Not at all 1 2 3 4 5 Very concerned
If the declining state of the environment is a concern for you, what are your specific concerns?

Have you participated in other scientific or ecological projects? List and describe. (For example:
Breeding Bird Survey, Christmas Bird Count, Project NestWatch, restoration projects, bird
banding, Galaxy Zoo.)

Do you consider yourself a birder? How many birds can you identify by sight or sound?
o
o
o
o
o

No, I am not a birder
Yes, I can identify <50 birds
Yes, I can identify <100 birds
Yes, I can identify <200 birds
Yes, I can identify <400 birds

o Yes, I can identify over 400 birds
Do you have any other wildlife experiences or interests? List and describe.

Manitoba Nocturnal Owl Survey Experience
This section asks about your experiences volunteering with the Manitoba Nocturnal Owl Survey,
from how you were recruited to why you stopped (or would consider stopping) volunteering.
How did you first hear about the Manitoba Nocturnal Owl Survey? (If more than one is
applicable, check both.)
□
□
□
□
□
□
□
□
□

Actively recruited
Word-of-mouth
Manitoba Conservation and Water Stewardship presentation/meeting
Manitoba Hydro flier
Press release
Manitoba Government website
Bird studies Canada website
NatureNorth website
Other: _____________

What originally motivated you start volunteering? (Check all that apply.)
□
□
□
□
□

Personal reasons
Professional reasons
Conservation concerns
Educational opportunity
Other: _____________

If you wish you explain your original motivations in more detail, please do so here.

Have your motivations changed since you started volunteering?
o Yes
o No
If you answered yes to the above, what are your motivations now? (Check all that apply.)*

□
□
□
□
□

Personal reasons
Professional reasons
Conservation concerns
Educational opportunity
Other: _____________

If you wish you explain your new motivations in more detail, please do so here.*

How many years have you participated with the Manitoba Nocturnal Owl Survey?
_______
Which year did you begin volunteering?
_______
Are you planning on volunteering in 2016?
o Yes
o No
As a repeat volunteer, what has or may cause you to not volunteer in certain years?*

Do you typically conduct the survey alone or with others?
o Alone
o With others
If you answered “with others” to the above question, who do you typically conduct your surveys
with? (Check all that apply.)*
□
□
□
□

Family members
Children under 16
Friends
Other: _____________

How many routes have you covered in total?
_______

What do you feel you gained from your experiences volunteering with Manitoba Nocturnal Owl
Survey?
Approximately how far is/are your route(s) from your residence (or cabin), in kilometers? (Use
the starting point of your route for this distance. List multiple distances is you cover multiple
routes.)
_________________________________
Do you read the Annual Report on the survey findings? What do you like about it, and is there
anything else you would like to see in it?

If you would like to share one of your favourite moments or experiences of volunteering with the
Manitoba Nocturnal Owl Survey, please do so below!

If you have any other comments, clarifications, or feedback you wish to share, please do so in the
space below.

Thank you for participating in this survey.

Appendix 2.
Table A2.1. Actual reasons cited by ex-participants (n = 22) and potential reasons cited by
current participants (n = 47) for leaving the Manitoba Nocturnal Owl Survey in a questionnaire
on participation behavior and scientific attitude distributed during November 2015 – January
2016. Some respondents listed multiple reasons.
Reason
Relocation
Health and aging
Route problems
Interpersonal
Lost interest
Survey problems
Time commitment
Not hearing owls
Transportation

Actual
Number
9
4
3
3
3
2
2
2
1

Percentage
40.9
18.2
13.6
13.6
13.6
9.1
9.1
9.1
4.5

Potential
Number
8
22
3
1
0
6
4
3
2

Percentage
17.0
46.8
6.4
2.1
0.0
12.8
8.5
6.4
4.3

