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Abstract

This study relies on the Flying Beauties Citizen Science project conducted in the Philippines to assess personal motivations
and learning outcomes of volunteers who were involved in documenting butterflies and dragonflies in rice ecosystems. While
evaluation of motivations of volunteers in Citizen Science is not new, at least in affluent western countries, little is done in
investigating volunteers’ motivations and learning outcomes of Citizen Science projects in low-income countries. Using
surveys, we collected data from volunteers that were analysed qualitatively and quantitatively. We adopted a two stages
evaluation format—before and after volunteers finished the project exercise. We compared pre-motivations to motivations
attained and changes in level of knowledge before and after the project ended. We use Spearman’s Rho, Kendall’s Tau—
nonparametric tests to draw correlations between variables. The results showed that key determinants that drove people to
volunteer in the project were (a) learning about species and (b) being part of scientific research and the principal learning
outcome was improved awareness about ecosystem functions of the species.
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While there are various definitions of Citizen Science (CS),
for the purpose of this study we defined it as the collabo-
ration between scientists and volunteers to gather, analyse
The Institute of Environmental Science and Technology and interpret scientific data (Dickinson et al. 2010; Bonney
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(Swanson et al. 2016; Ralston and Rhoden 2005; Dickinson
et al. 2010; Lin et al. 2015).

Though CS has a long history, studies on what motivates
volunteers to join CS projects are limited (Raddick et al.
2013). This makes understanding of volunteers’ motivations
in CS an important element requiring further investigation.
Furthermore, knowing these motivations and working with
volunteers to achieve them is significant for recruiting and
retaining volunteers and improving the quality of the data
they collect (Bruyere and Rappe 2007). Raddick et al. (2013)
showed that running successful CS projects also requires
understanding of CS from the perspective of the volunteers.
This includes benefits to volunteers themselves in terms of
knowledge gains (Geoghegan et al. 2016; Bela et al. 2016).

The main challenges for evaluating motivations and learn-
ing outcomes of volunteers are the limited time research-
ers are prepared to devote to activities not directly linked
to project results, and the lack of a clear evaluation plan.
The involvement of volunteers with diverse interests and
experiences also make evaluation of volunteers’ motivation
difficult (Dickinson et al. 2010). According to Phillips et al.
(2014) and Haklay (2010), evaluations of CS require under-
standing of the social and cultural dimensions of the com-
munity involved, which often times researchers have little
or no knowledge about.

The American Evaluation Association (2004) defines
evaluation as the analysis of a programme or activity to
determine its merit, worth, value or significance. Research-
ers have used various methods to measure efficiency, make
cost—benefit analyses and gather baseline data (Bonney et al.
2009; Phillips et al. 2014; Wright et al. 2015). However,
according to Bradford and Israel (2004), assessing volun-
teers’ motivations can be useful to CS projects too, since
highly motivated volunteers tend to produce better scientific
data than less motivated ones.

To assess motivations of volunteers, Asghar (2015), Clary
and Snyder (1999) and Esmond and Dunlop (2004) divided
volunteers’ motivations into broad categories including:

Value—the feeling of doing something worthwhile,
Understanding—seeking knowledge,
Career—improving job opportunities,

Social motivations—strengthening family or social ties.

e e

Jordan et al. (2012) and Bela et al. (2016) introduced the
assessment of learning outcomes at different levels of par-
ticipants in CS projects, while the Phillips et al. (2014)
developed 3 broad approaches to understanding learning
outcomes that entail finding out (1) what the volunteers
already know, (2) how they feel and (3) what they do with
new knowledge gains. Similarly, the quality of data submit-
ted for scientific research seems to be a reasonable proxy of
learning outcomes (Jordan et al. 2012).
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The geographic extension of CS from wealthy western
countries to low-income countries in Asia, with distinct
cultures and needs, makes the systematic evaluation of
volunteers’ motivations and learning outcomes a relevant
scientific undertaking. Unlike in western—usually affluent—
countries, where CS has long taken precedence (Haklay
2015), it is relatively new in Asia (Chatterjee 2008; Sharma
2008). Generally, CS projects started from 2008 in India,
China, Malaysia, Taiwan and the Philippines (Inoguchi and
Blondel 2012), which was attributed to advances in technol-
ogy that enabled people to learn new skills (Kobori et al.
2015). However, despite the emergence of CS in Asia, public
participation is low and data quality control is weak (Jian
et al. 2014). Most CS in Asia focuses on surveying birds and
targets volunteers that are mainly experienced birdwatchers.
Recent studies, however, pointed out a diversification of CS
in Asia, including the study of lantern flies in the Philippines
by Constant and Alisto (2015) and butterflies in Malaysia by
Wilson et al. (2015).

This study evaluates personal motivations and learning
outcomes of volunteers of CS in a rural community in the
Philippines. We defined personal motivations as factors
that drive people to volunteer for CS projects and learning
outcomes as the result of their involvement in a CS project
in terms of changes in knowledge. Empirically, this study
relied on the Flying Beauties project which engaged dif-
ferent groups of volunteers such as students, teachers, tour
guides, tourists and farmers in taking pictures of butterflies
and dragonflies in irrigated rice ecosystems.

The study answers the questions of what motivates these
volunteers to join the CS project and how these motivation
factors affect their learning outcomes. Surveys were used to
collect data which were qualitatively and statically analysed.

The study area

Banaue is a small rural community, located in Ifugao prov-
ince. The Ifugao people are a combination of tribes with
distinct dialects. They are well-knitted communities where
family ties are highly valued. The culture of the Ifugao is
closely linked to rice cultivation. Socio-economically, the
Ifugaos are categorized into two classes—elite class referred
to as Kadangyan and the lower class called Nawotwot. There
is no clear pattern to differentiate between these two, except
the colour of their dress during religious and cultural rites.
Also, while many Kadangyans are land owners, Nawotwots
are landless and often work as labourers in the field in return
for daily wages or bundles of rice at harvest.

While most Ifugaos are Catholic, certain pagan practices
still exist among some of them. One of the visible signs of
pagan traditions is the wooden carved rice God referred to as
“Bulul”, which is widely believed to protect the rice fields.
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Banaue is famous for its rice terraces which is a major
tourist attraction in the region (both national and interna-
tional). The tourism economy is changing the socio-eco-
nomic dynamics. Many Kadangyans who once were proud
of the size of land for rice cultivation now buy properties to
build tourism facilities, and Nawotwots work as woodcarv-
ers. In fact, many people in Banaue now don’t see farming as
profitable and prefer working in the tourism sector as guides,
woodcarvers and tricycle drivers, etc.

Banaue also has a history of ethno-ecological conserva-
tion practices (Acabado 2012; Araral 2013; Conklin 1980).
The landscape is broadly categorized into distinct agro-
ecological zones of human settlements (poble), primary
forest (muyung) and terraces (payoh) (Butic and Ngidlo
2003; Acabado 2012; Magcale-Macandog et al. 2018). This
distinct ecology was developed through a prolonged inter-
action between humans and nature (Cadalig-Madangeng
2015; Castonguay et al. 2016). However, recently, despite
public programmes to encourage people to adopt manage-
ment plans to conserve the agro-ecological zones, the region
is experiencing increasing land cover change and terrace
degradation as a result of shifts in economic activities from
farming to tourism (Tilliger et al. 2015).

The Flying Beauties project description

The Flying Beauties project was conducted by the inter-
national scientific consortium “Land-use intensity and
Ecological Engineering—Assessment Tools for risk and
Opportunities in irrigated rice based production systems”

(LEGATO:; Settele et al. 2015, 2018). The main objec-
tive of the project was to engage volunteers to learn and
improve their knowledge about ecosystem functions of
species in a fun-way by taking pictures of specimens to
be used to create inventory of species in the region. Dif-
ferent groups of volunteers were involved, whose role was
mostly limited to “contributory” data collection (Bonney
et al. 2009). Volunteers were recruited through a call for
application posters, placed in strategic locations and pub-
lic places in different Barangays (districts). Others were
selected by the local coordination team based on their
interest and their knowledge of the socio-economic struc-
tures of the Banaue society.

The CS was in the form of a photography contest in
which volunteers uploaded pictures of specimens they took
to the website: http://www.flying-beauties.org. The cam-
eras provided by LEGATO were GPS-enabled to ensure
the accuracy of the locations where specimens have been
sighted. Volunteers were encouraged to take pictures in
different agro-ecological zones, described in Fig. 1, to
map species distributions. A total of 695 pictures (i.e. 557
butterflies and 138 dragonflies) were submitted, and 289
were considered good for scientific research. The selection
of pictures suitable for scientific inventory was done by
the scientists and assessed in relation to proximity of the
object, resolution and clarity of photographs in revealing
external features of the specimens. Between 100 and 120
species were recorded, of which around 25% of the species
were known from Luzon. The pilot phase of the project
was conducted from 15th June 2016 to 30th July 2016 and
later extended to 4th December 2016.

Fig. 1 Agro-ecological zones of Banaue Municipality (photographs: E. Dem). Al, B1=Poble (settlement), A2, B2=Muyung (forest), A3,

B3 = Payoh (terraces)
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Methods

This study adopted a formative and outcome-oriented
type of evaluation (i.e. before and after volunteers joined
the project exercise) to measure motivations and learning
outcomes of volunteers of the pilot phase of the Flying
Beauties project. All volunteers who used the cameras to
take pictures of specimens and accepted to take part in the
study were surveyed and broadly categorized as “users”.
Other people who did not take part in CS exercise, but
have knowledge of Banaue socio-economics structures
were also surveyed and referred to as “informants”. How-
ever, since this group was not directly involved in CS exer-
cise, it was agreed by consensus to remove them from the
study and only focus on users.

The study objectives were aligned to the objectives of
the project. We developed an evaluation flow chart (Fig. 2)
to show this relationship. This was further elaborated
using an evaluation framework (Table 1) that highlighted
the sequence of evaluation steps.

Users

Flying Beauties N
Objectives Motivations \
Study /

Objectives
=) Direction of flow

Learning
Outcomes

Fig.2 Evaluation flow diagram. Note: Study objective aligned to pro-
ject objective. Two key aspects assessed were motivations and learn-
ing outcomes of volunteers. These aspects were considered at two dif-
ferent levels: before and after finishing the project exercise

Table 1 Evaluation framework

Each user was given a questionnaire before starting and
another questionnaire after finishing the exercise. Each
questionnaire had questions on demography, motivations
and knowledge about the species. The “after” question-
naire had questions on whether or not their motivations
were attained and whether or not there were any changes
in their knowledge level (Appendix I). Each questionnaire
included multiple choice questions, rating with Likert
scales, two-option response and partially closed ending
questions (Taylor-Powell 1998).

A consent statement was placed at the top of each ques-
tionnaire. Parents of users below 18 years were given a
copy of the consent letter to sign and return. Following
standard procedures of Calinescu and Schouten (2016)
and Fowler (2002), the Likert-scale questions were placed
immediately after the consent statement, followed by mul-
tiple choice questions, and then the open-ended questions.
The questions on demographics were placed at the bottom
of the questionnaires.

Responses from the ordinal and categorical questions
were analysed with descriptive statistics, using Microsoft
Excel and IBM SPSS Statistics 21.0, while the open-
ended questions were analysed qualitatively, following the
method of King et al. (2000). We compared pre-motiva-
tions before starting the exercise, and motivations attained
at the end of the exercise. We used a nonparametric test
(Spearman’s Rho, Kendall’s Tau) to draw correlations
between motivations attained and changes in knowledge
to key variables such as gender, age and education levels
of users.

CS project objectives Study objectives Key aspects evaluated Data Questions (Q)
gathering -
method Evaluation stages
Before After
To engage people to observe the To understand why volunteers Motivations Survey Q1,Q2 Q15,Q16
beauty of nature opted to join the project exercise
To raise awareness of ecosystem To assess volunteers’ perception Learning outcomes Survey Q3,04 Q17, Q20
functions of the species of species before and after join-
ing the project.
To share knowledge of the species To assess possible changes in the = Learning outcomes Survey Q5,Q6,Q7,Q8 Q18,Q19, Q23
in a fun-way perception of volunteers as a
result of their participation in the
project
To engage volunteers to collect To assess whether or not motiva-  Learning outcomes Survey Q8,QS59,Q10 Q21,Q22

scientific data for the inventory
of species

tions of volunteers had impact
on the data they provided
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Results
Socio-demographics distribution

A total of 34 users were surveyed of which 26 completed
both stages of the evaluation. Eight users, mainly tourists,
didn’t complete the after evaluation, which was due to hav-
ing left Banaue before the exercise ended. A consensus
was reached to remove these users as well from the analy-
sis, since their motivations attained and changes in knowl-
edge could not be assessed. The socio-demographics of

26 users are summarized in Table 2. Most users belonged
to the younger generation (age 11-30). Men and women
were near-equally represented, though no preference was
given to gender. All users have formal education, with few
having reach university level. Users represented 9 of the
18 Barangays (districts) of Banaue Municipality (Fig. 3).

Motivations attained
From the list of possible motivation factors, the ones

selected most by users in the before and after question-
naires were (1) learning about species, (2) being part of

Table 2 Users’ socio-

N L. Users  Gender Age range Education level
demographics distribution
Men Women 11-20 21-30 31-40 40above Secondary College  University
Total 18 14 20 3 1 2 23 1 2

0
Kilometers

Legend

[ Barangays with volunteers D Provincial Boundaries
- Barangays without volunteers |:| Municipal Boundaries

- Banaue

8 16
Kilometers

Datum WGS 84, Zone 51 South

Users
- Ifugao Province

e =13

= 4-6

® -

. =10-12

Fig. 3 Distribution of users per Barangay (analysed with PhilGIS 2014). Source: http://www.philgis.org/freegisdata.htm; http://www.legato-data.

net/legato/
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scientific research and (3) showing talents. There were
also a significant number of users who indicated they
were motivated to learn about the functions of the spe-
cies. The motivation factor “win a prize” was among the
least frequently mentioned. Our observation, however,
revealed that some users were motivated by the chance to
get compensation for participating in the project. Under
the option “other”, which allowed users to write possible
motivation factors which were not in the list, improving
knowledge in biology and learning about research meth-
ods topped the list. Learning about the impacts of species
in rice crops also appeared frequently. Still, others were
motivated to promote social well-being.

The comparison of the pre-motivations with motiva-
tions attained showed that motivation factors such as
“show my talent”, “useful to my career” and “use cam-
eras” appear more frequently, while being part of a scien-
tific research and motivation factors listed under “other”
appear less frequently (Table 3). We calculated the dif-
ference (in percentage) between the pre-motivation men-
tioned in the before evaluation, and the mentioning as
satisfactorily attained by users in the after evaluation. A
slight decrease in the difference of the motivation factor
“learn about species” was registered, while motivations
such as the “use of cameras” experienced remarkable
increase.

Learning outcomes

The main learning outcomes of users were increased aware-
ness about the importance of the species (i.e. ecosystem
functions). We defined learning outcomes as the changes
in the level of understanding of species by users after their
participation in the project exercise. We used Likert scales
ranked from strongly disagree to strongly agree (as sum-
marized in Fig. 4); “they make rice fields beautiful” (i.e.
aesthetic value) for instance showed fewer “strongly agree”
statements in the before evaluation than in after evalua-
tion, likewise “they control damaging species in the field”
(i.e. regulation). The statement, “I have no idea about their
importance” received fewer “strong disagree” by users in
the before evaluation than in after survey. This means, fewer
users agreed they had no idea about the importance of the
species at the end of the exercise.

Comparing the knowledge levels of users before and after
participation in the project exercise revealed that the major-
ity of users had limited knowledge about the species, for
instance, their role in controlling damaging species in the
field, except 2 users, who were farmers. We assumed this was
as result of their experience working in the field as described
in previous studies by Castonguay et al. (2016). Some users
also mentioned some species were used as food (i.e. provi-
sioning) in the after questionnaire. However, the importance
of the species to tourism was rarely mentioned by most users.

Table 3 Differences between pre-motivations and motivations attained. (Color table online)

Differences (%)
Motivations (A) Pre-motivation (B) Motivation Change Category
attained ©

Learn about the species 92.3 80.8 - Learning
Being part of studies 57.7 0.0 —— Learning
Show my talents 34.6 76.9 ++ Social
Useful for my career 34.6 50.0 ++ Career
Connect with friends 26.9 34.6 g Social
They are beautiful 19.2 11,5 — Value
Help research 154 19.2 = Value
‘Win a price 7.7 3.9 = Remuneration
Use cameras 3.9 38.5 ++ Learning
Support community 0.0 0.0 = Value
Other 23.1 7.7 —— N/A
Legend

Negative
Very Negative
Very Positive

Positive
Neutral

Differences calculated as the percentage of respondents per motivation in the “before” questionnaire (A) and in the percentage of respondents
per motivations attained in the “after” questionnaire (B), for users. Results of the respondents of the “before” questionnaire are similar+ 10% to
(A), except for motivations related to academic studies and aesthetics. The difference between (B) and (A) helps to assess changes in motivation
over the course of the exercise (C), and it is represented as: +4, — — (positive or negative difference above 15%); +, — (positive or negative difter-

ence ranges between 5 and 15%), = (difference below 5%)
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Tourists may join tours to observe and take pictures...
They make the rice fields beautiful
They enhance pollination 1
Tourists may want to know about our biodiversity 1
The provide income by selling postcards to tourists
They part of local culture and traditions 1
They control damaging species in the rice fields I
| have no idea about their importance to tourism | ——
They are not important at all T
They are not at relevant to tourism |
I have no idea about their importance | ]
40 30 20 -10 0
Count

Before After
——
L ]
— —
|
—
e
=
m
1
|
- [ —
E—
E—
I —
—
10 20 30 40 -30 -20 -10 0 10 20 30
Count

Fig.4 Changes in knowledge levels of users about ecosystem functions of the species. Note: Colour code: red (strongly disagree); orange (disa-
gree); beige (neutral), light green (agree), dark green (strongly agree) (0 =neutral, — =dissatisfied, + =satisfied). (Color figure online)

Asking users to rate their knowledge levels before and
after their participation in the project showed slight changes
in their knowledge level. Statistical results revealed a signifi-
cant reduction of users with no knowledge about the species.
As shown in Fig. 5, the number of users with nil knowledge
dropped from 4 to 2, the number of users with basic knowl-
edge from 20 to 14, while the number of users with advanced
knowledge increased from O to 2.

Motivations and learning outcomes correlations

The Spearman’s Rho, Kendall’s Tau’s nonparamet-
ric correlation test showed that the change in the level

Fig.5 Knowledge gains of users 25

of motivations realized in terms of recognition is nega-
tively associated with perceived knowledge (7, =—0.407,
p=0.022), and as the user originally declared that but-
terflies and dragonflies were less important, the perceive
knowledge is larger (7, =0.420, p=0.021). Likewise,
when the motivation was related to education levels of
the users, the perceive changes in knowledge is negatively
correlated with the original level of interest (7,=—0.386,
p=0.038) and positively correlated with the change in this
motivation (7,=—0.386, p=0.038). Obviously, there was
a correlation between changes in knowledge and the origi-
nally perceived knowledge level (7, =—0.453, p=0.0148)
and the final perceived knowledge levels (7, =—0.801,

between before and after partici-
pation in the project exercise

20

——BEFORE
—=—AFTER

No. of volunteers

AV
A/

NN

A

Basic Intermediate Advance

Knowledge levels
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p=0.000). Note that the absolute value of coefficients of
the latter is nearly twice as high as the former.

The test also showed that men tended to perceive greater
motivations attained, related to career and learning about
species. Knowledge in species functions increases or
decreases with age and education level. High education
level, for instance, seemed to be positively associated with
interest to join the project exercise as a way to promote
social well-being (Table 4). The variables associated with
each type of motivation were diverse, and there was no clear
pattern in terms of motivation factors or intensity of change
between the pre-motivations and the perceived attainment of
motivation factors. It is worth mentioning that remuneration
as a motivation factor did not seem to be associated with any
of the listed variables.

Using a rank variable: women =1, men=2, men were
more positively associated with perceive knowledge increase
(r,=0.418, p=0.024). In fact, changes in knowledge differ
considerably between men and women. At the end of the
exercise, only one out of 14 women users perceived positive
changes in knowledge, and 5 perceived negative changes in
knowledge. Meanwhile, 5 out of 12 men users showed per-
ceived positive changes in knowledge and mostly consider-
able increase in knowledge, and only one suggests negative
changes in knowledge.

Discussion and conclusions

This study contributed in disentangling the complexity of
assessing motivations and learning outcomes of volunteers
of CS in low-income communities. Motivating factors of
volunteers concluded from this study corroborated previous
studies by Wright et al. (2015), Asghar (2015) and Clary and
Snyder (1999). However, our assessment of learning out-
comes showed results which are different from Jordan et al.
(2012) and Bela et al. (2016), as shown in Table 4. Using
Spearman’s Rho Kendall’s Tau correlation test led to conclu-
sions that highly motivated users, for example, learned faster
in using the cameras and in taking high-quality pictures of
specimens as mentioned by Bradford and Israel (2004), who
argued that highly motivated volunteers produce quality sci-
entific data in CS than less motivated ones.

Analysis of different groups of users led to variability
of results on motivation factors, especially on remuneration
and wining a prize. We found that while these factors were
not mentioned in the questionnaires as reasons for joining
project exercise, some users asked to have been given the
cameras or laptops when the project ended. From this, we
conclude that while users might have various motivations for
participating in project, including helping science (Clary and

@ Springer

Snyder 1999; Esmond and Dunlop 2004), the opportunity
to get some form of compensation was an essential factor
that drove some users to join the exercise. Though we could
not ascertain why these users did not mentioned this in the
questionnaires, it was assumed to be due to socio-cultural
influence that made them to shy away from asking to be paid
for participating in the project exercise.

During registration, many users admitted that though
they saw the call for participation to the CS exercise, they
would not have joined if they had not been asked to do so by
their friends, parents or teachers. For instance, in one of the
open-ended questions, a user wrote, “I think the programme
is good, but I might not have registered if my brother did
not ask me to do so”. This was not surprising, considering
the social structures of Banaue in which family relations
and seniority by age are highly respected. We believe these
might have played a part in shaping personal motivations
of users as previously argued by Phillips et al. (2014) and
Haklay (2010).

Measuring learning outcomes was considered separately
for each user (Bela et al. 2016), since they had different
levels of knowledge and experience. This included taking
each user as an individual requiring unique pace to take part
in the research. In finding out what each user already knew
(Phillips et al. 2014), it was deemed relevant to assess both
their traditional and scientific knowledge about the species.

It is without doubt that the advent of CS has eased the
work of researchers especially in high income countries.
In the case of Banaue, although recruiting volunteers was
easy, engaging them in CS research for long period might
be challenging. This was because; apart from overlapping
motivation factors of users, the effects of socio-economic
and cultural values on volunteers made the assessment of
their motivations too complex. This however, we assume
can be made easier if researchers can include studies of the
socio-cultural dynamics of the community in CS planning.

It is also important that CS researchers targeting low-
income communities to consider socio-economic well-being
of the community which can include compensating volun-
teers for the time they devote to the project. We understand
that these may pose challenges for CS projects running on
low budget; however, it could be helpful in keeping volun-
teers in the project for the time needed to collect the relevant
scientific data.

Finally, considering each volunteer as an individual
learner, it is important to create space for each volunteer
to learn. This can be time consuming for researchers, but
it might be important to ensure the quality of the data pro-
vided by volunteers. From the experience of this study, this
goes beyond simply conducting surveys to establishing close
interactions with volunteers.
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Table 4 Summary of results
from the correlation tests
(Spearman’s Rho, Kendall’s
Tau). (Color table online)

Rank variables with significant
association with differences
between motivations attained and
original motivation, per category

Social

Career

Learning

Rem.

Value

Show my talent (2-1)

Connect with friends (2-1)

Career opportunities (2-1)

Use cameras (2-1)

Learn about environment (2-1)

Part of my studies (2-1)

Prize (2-1)

Help research (2-1)
Help community (2-1)
Beautiful species (2-1)

Overall achievements (2-1)

Demographic
Age (1)

Gender (W=1, M=2) (1)
Education level (1)

+*)

+(*)
+(*)

+(*)

=)

)

Types of motivation
Career opportunities (1)
Career opportunities (2)
Career opportunities (2-1)
Help research (2-1)
Prize (1)
Learn about environment *
Learn about environment (2-1)
Beautiful species (2-1)
Connect with friends (2-1)
Part of my studies (1)
Part of my studies (2-1)

Overall achievements (2-1)

-®
+(*)

=)

=()

-
+(*)

=()

+(*)

=)

+(*)

+(*)

=)

+(*)

=)

——() -

+ECD (0

+(*)
6)

++ ()

+ + ()

+*)

Importance of the species
Culture and traditions (1)
Income from postcards (1)
Income from postcards (2)

Not important (1)

Not relevant for tourism (1)

+(*)

+(*)

+*)

)

=)

=()

Logistics and commitment

Prior experience (1)

Skills using tools (1)

Expected time commitment (1)

Time committed (2)

+(*)

=)
+(*)

+(*)

+(*)

+(*) 4+ (%)

Level of satisfaction
Access to tools (2)
Team support (2)

Recognition of contribution (2)

Winners’ selection (2)

=)
=)

+(*)

()

++ (*%)

++ (%)
+(*)
+(*)

Learning
Knowledge level (1)
Knowledge gain (2-1)

=)

+(*)

(1) Data from the “before” questionnaire (n=34); (2) data from the “after” questionnaire (n=26); (2-1)
change between both periods (n=26)

*Significant correlation at 0.05 level (two-tailed); *significant correlation at 0.01 level (two-tailed). Abso-
lute value of correlation coefficient <0.5 indicated as —or+depending on sign; absolute value of correla-

tion coefficient — 0.5 indicated as —or ++ depending on sign

*Data from a question on motivations

@ Springer



Paddy and Water Environment

Acknowledgements The study was funded by the German Min-
istry of Research and Education BMBF and conducted within the
LEGATO Project (Funding No. 01LL0917A; www.legato-project.net).
The authors are grateful to Jimmy Cabbigat, Abner Ulat and Joseph
Bumakel for the logistical support.

References

Acabado S (2012) The Ifugao agricultural landscapes: agro-cultural
complexes and the intensification debate. J] Southeast Asian
Stud 43:500-522

American Evaluation Association. American Evaluation Association
guiding principles for evaluators. Retrieved January 31 (2004):
2005

Araral E (2013) What makes socio-ecological systems robust? An
institutional analysis of the 2,000 year-old Ifugao society. Hum
Ecol 41(6):859-870

Asghar H (2015) The volunteer functions inventory: examination
of dimension, scale reliability and correlates. Int J Innov Appl
Res 3(4):52-64

Bela G, Peltola T, Young JC, Balazs B, Arpin I, Pataki G, Hauck J,
Kelemen E, Kopperoinen L, Van Herzele A, Keune H, Hecker
S, Suskevié¢s M, Roy HE, Itkonen P, Kiilvik M, Laszl6 M, Bas-
nou C, Pino J, Bonn A (2016) Learning and the transformative
potential of Citizen Science. Conserv Biol 30(5):990-999. https
://doi.org/10.1111/cobi.12762

Bonney R, Cooper CB, Dickinson J, Kelling S, Phillips T, Rosen-
berg KV, Shirk J (2009) Citizen Science: a developing tool for
expanding science knowledge and scientific literacy. Bioscience
59(11):977-984. https://doi.org/10.1525/bi0.2009.59.11.9

Bradford BM, Israel GD (2004) American Evaluation Association.
American Evaluation Association guiding principles for evalu-
ators. Retrieved 31 Jan (2004): 2005. Agricultural Education.
Retrieved from http://redlitoral.googlepages.com/7Evaluatin
gVolunteerMotivationSeaTur.pdf

Bruyere B, Rappe S (2007) Identifying the motivations of environmen-
tal volunteers. J Environ Plan Manag 50(4):503-516

Butic M, Ngidlo R (2003) Muyong forest of Ifugao: assisted natural
regeneration in traditional forest management. Advancing assisted
natural regeneration (ANR) in Asia and the Pacific. Regional
Office for Asia and the Pacific, Food and Agriculture Organiza-
tion of the United Nations, Bangkok, pp 23-27

Cadalig-Madangeng V (2015) Human nature interaction in Ifugao Satoy-
ama landscape; UNESCO inscribed heritage site and GIAHS. Int J
Cult Hist 2(1):48-69. https://doi.org/10.5296/ijch.v2i1.7850

Calinescu M, Schouten B (2016) Adaptive survey designs for nonre-
sponse and measurement error in multi-purpose surveys. Surv
Res Methods 10(1):35-47. https://doi.org/10.18148/srm/2016.
v10i1.6157

Castonguay AC, Burkhard B, Miiller F, Horgan FG, Settele J (2016)
Resilience and adaptability of rice terrace social-ecological sys-
tems: a case study of a local community’s perception in Banaue,
Philippines. Ecol Soc 21(2):15

Chatterjee R (2008) Citizen Science takes flight in India. Environ Sci
Technol 42(11):3911-3913. https://doi.org/10.1021/es0871210

Clary EG, Snyder M (1999) The motivations to volunteer: theoretical
and practical considerations. Curr Dir Psychol Sci 8(5):156-159

Cohn JP (2008) Citizen Science: can volunteers do real research? Bio-
science 58(3):192-197

Conklin HC (1980) Ethnographic atlas of Ifugao: a study of environ-
ment, culture, and society in Northern Luzon. Yale University
Press, New Haven

@ Springer

Constant J, Alisto L (2015) Contribution to the knowledge of some
lanternflies of the Philippines (Hemiptera: Fulgoromorpha: Ful-
goridae). Belg J Entomol 27:1-16

Cooper CB, Dickinson J, Phillips T, Bonney R (2007) Citizen Science
as a tool for conservation in residential ecosystems. Ecol Soci
12(2):11

Couvet D, Jiguet F, Julliard R, Levrel H, Teyssedre A (2008) Enhanc-
ing citizen contributions to biodiversity science and public policy.
Interdisc Sci Rev 33(1):95-103

Dickinson JL et al (2010) Citizen Science as an ecological research
tool: challenges and benefits. Annu Rev Ecol Evol Syst
41:149-172

Esmond J, Dunlop P (2004) Developing the volunteer motivation
inventory to assess the underlying motivational drives of volun-
teers in Western Australia. Clan WA, Warnbro

Fowler FJ (2002) Survey research methods. Sage, London

Geoghegan H, Dyke A, Pateman R, West S, Everett G (2016) Under-
standing motivations for Citizen Science. Final report on behalf of
UKEOF, University of Reading, Stockholm Environment Institute
(University of York) and University of the West of England

Gommerman L, Martha C. Monroe (2012) Lessons learned from evalu-
ations of citizen science programs. School of Forest Resources
and Conservation, Florida Cooperative Extension Service, Insti-
tute of Food and Agricultural Sciences, University of Florida,
Gainesville, FL

Haklay M (2010) Geographical Citizen Science—clash of cultures
and new opportunities. In: (Proceedings) workshop on the role of
volunteered geographic information in advancing science, GISci-
ence 2010

Haklay M (2015) Citizen Science and policy: a european perspective.
Woodrow Wilson International Center for Scholars, Washington

Inoguchi T, Blondel J (2012) Citizens and the state: attitudes in West-
ern Europe and East and Southeast Asia. Citizens and the state:
attitudes in Western Europe and East and Southeast Asia. Taylor
and Francis, London

Jian Z, Shengbin C, Bin C, Yanjun D, Xiaolei H, Xubin P, Qiang Z
(2014) Citizen Science: integrating scientific research, ecological
conservation and public participation. Biodivers Sci 21(6):738-
749. https://doi.org/10.3724/SP.J.1003.2013.12113

Jordan RC, Gray SA, Howe DV, Brooks WR, Ehrenfeld JG (2011)
Knowledge gain and behavioral change in citizen-science pro-
grams. Conserv Biol 25(6):1148-1154

Jordan RC, Ballard HL, Phillips TB (2012) Key issues and new
approaches for evaluating citizen-science learning outcomes.
Front Ecol Environ 10(6):307-309. https://doi.org/10.1890/11028
0

King G, Tomz M, Wittenberg J (2000) Making the most of statistical
analyses: improving interpretation and presentation. Am J Polit
Sci 44(2):347-361

Kobori H, Dickinson JL, Washitani I, Sakurai R, Amano T, Komatsu N,
Kitamura W, Takagawa S, Koyama K, Ogawara T, Miller-Rushing
AJ (2015) Citizen Science: a new approach to advance ecology,
education, and conservation. Ecol Res 31:1-19

Lawson B, Petrovan SO, Cunningham AA (2015) Citizen Science and
wildlife disease surveillance. EcoHealth 12(4):693—702. https://
doi.org/10.1007/s10393-015-1054-z

Lin YP, Deng D, Lin WC, Lemmens R, Crossman ND, Henle K,
Schmeller DS (2015) Uncertainty analysis of crowd-sourced and
professionally collected field data used in species distribution
models of Taiwanese moths. Biol Conserv 181:102-110

Magcale-Macandog DB, Manlubatan MBT, Javier JM, Edrial JD,
Mago KS, De Luna JEI, Nayoos J, Porcioncula RP (2018) Leaf
litter decomposition and diversity of arthropod de-composers in
tropical Muyong forest in Banaue, Philippines. Paddy Water Envi-
ron, https://doi.org/10.1007/s10333-017-0624-9


http://www.legato-project.net
https://doi.org/10.1111/cobi.12762
https://doi.org/10.1111/cobi.12762
https://doi.org/10.1525/bio.2009.59.11.9
http://redlitoral.googlepages.com/7EvaluatingVolunteerMotivationSeaTur.pdf
http://redlitoral.googlepages.com/7EvaluatingVolunteerMotivationSeaTur.pdf
https://doi.org/10.5296/ijch.v2i1.7850
https://doi.org/10.18148/srm/2016.v10i1.6157
https://doi.org/10.18148/srm/2016.v10i1.6157
https://doi.org/10.1021/es0871210
https://doi.org/10.3724/SP.J.1003.2013.12113
https://doi.org/10.1890/110280
https://doi.org/10.1890/110280
https://doi.org/10.1007/s10393-015-1054-z
https://doi.org/10.1007/s10393-015-1054-z
https://doi.org/10.1007/s10333-017-0624-9

Paddy and Water Environment

Phillips TB, Ferguson M, Minarchek M, Porticella N, Bonney R (2014)
User’s guide for evaluating learning outcomes in citizen science.
Cornell Lab of Ornithology, Ithaca, NY

Raddick MJ, Bracey G, Gay PL, Lintott CJ, Cardamone C, Murray
P, Schawinski K, Szalay AS, Vandenberg J (2013) Galaxy Zoo:
motivations of citizen scientists. arXiv preprint arXiv:1303.6886

Ralston R, Rhoden S (2005) The motivations and expectations of
volunteers on cycle trails: the case of the National Cycle Net-
work, UK. Tour Hosp Plan Dev 2(2):101-114. https://doi.
org/10.1080/14790530500171732

Rotman D, Preece J, Hammock J, Procita K, Hansen D, Parr C, Lewis
D, Jacobs D (2012) Dynamic changes in motivation in collabora-
tive citizen-science projects. In: Proceedings of the ACM 2012
conference on computer supported cooperative work—CSCW’12.
ACM Press, pp 217-226

Settele J, Spangenberg JH, Heong KL, Burkhard B, Bustamante JV,
Cabbigat J, Hv C, Escalada M, Grescho V, Huu Hai L, Harpke
A, Horgan F, Hotes S, Jahn R, Kiihn I, Marquez L, Schédler M,
Tekken V, Vetterlein D, Wiemers M (2015) Agricultural land-
scapes and ecosystem services in South-East Asia—the LEGATO-
Project. Basic Appl Ecol 16:661-664. https://doi.org/10.1016/j.
baae.2015.10.003

Settele J, Heong KL, Kiihn I, Klotz S, Spangenberg JH, Arida G, Beau-
repaire A, Beck S, Bergmeier E, Burkhard B, Brandl R, Busta-
mante JV, Butler A, Cabbigat J, Canh LX, Catindig JLA, Van
Chien H, Cuong LQ, Dang KB, Escalada M, Dominik C, Franzén
M, Fried O, Gorg C, Grescho V, Grossmann S, Gurr GM, Hadi
BAR, Le HH, Harpke A, Hass AL, Hirneisen N, Horgan FG,
Hotes S, Isoda Y, Jahn R, Kettle H, Klotzbiicher A, Klotzbiicher
T, Langerwisch F, Loke WH, Lin YP, Lu Z, Lum KY, Magcale-
Macandog DB, Marion G, Marquez L, Miiller F, Nguyen HM,
Nguyen QA, Nguyen VS, OttJ, Penev L, Pham HT, Radermacher
N, Rodriguez-Labajos B, Sann C, Sattler C, Schidler M, Scheu S,
Schmidt A, Schrader J, Schweiger O, Seppelt R, Soitong K, Stoev
P, Stoll-Kleemann S, Tekken V, Thonicke K, Tilliger B, Tobias
K, Trisyono YA, Truong DT, Tscharntke T, Tuan LQ, Tiirke M,
Vaclavik T, Vetterlein D, Villareal S, Vu KC, Vu Q, Weisser WW,
Westphal C, Zhu Z, Wiemers M (2018) Rice Ecosystem Services

in South-East Asia. Paddy Water Environ. https://doi.org/10.1007/
$10333-018-0656-9

Sharma DC (2008) Citizen Science at work in India. Front Ecol Envi-
ron 6:516-520

Swanson A, Kosmala M, Lintott C, Packer C (2016) A generalized
approach for producing, quantifying, and validating citizen sci-
ence data from wildlife images. Conserv Biol 30(3):520-531.
https://doi.org/10.1111/cobi.12695

Taylor-Powell E (1998) Program development and evaluation. Col-
lecting group data: nominal group technique, Quick tips. May;3

Tilliger B, Rodriguez-Labajos B, Bustamante JV, Settele J (2015) Dis-
entangling values in the interrelations between cultural ecosystem
services and landscape conservation—a case study of the Ifugao
rice terraces in the Philippines. Land 4(3):888-913. https://doi.
org/10.3390/1and4030888

Toomey AH, Domroese MC (2013) Can Citizen Science lead to
positive conservation attitudes and behaviors? Hum Ecol Rev
20(1):50-62

Wiggins A, Crowston K (2011) From conservation to crowdsourc-
ing: a typology of Citizen Science. In: Proceedings of the annual
Hawaii international conference on system sciences. https://doi.
org/10.1109/HICSS.2011.207

Wilson J-J, Jisming-See S-W, Brandon-Mong G-J, Lim A-H, Lim V-C,
Lee P-S, Sing K-W (2015) Citizen Science: the first peninsular
Malaysia butterfly count. Biodivers Data J 3:¢7159. https://doi.
org/10.3897/BDJ.3.e7159

Wright DR, Underhill LG, Keene M, Knight AT (2015) Understand-
ing the motivations and satisfactions of volunteers to improve
the effectiveness of Citizen Science programs. Soc Nat Resour
28(9):1013-1029. https://doi.org/10.1080/08941920.2015.10549
76

@ Springer


http://arxiv.org/abs/1303.6886
https://doi.org/10.1080/14790530500171732
https://doi.org/10.1080/14790530500171732
https://doi.org/10.1016/j.baae.2015.10.003
https://doi.org/10.1016/j.baae.2015.10.003
https://doi.org/10.1007/s10333-018-0656-9
https://doi.org/10.1007/s10333-018-0656-9
https://doi.org/10.1111/cobi.12695
https://doi.org/10.3390/land4030888
https://doi.org/10.3390/land4030888
https://doi.org/10.1109/HICSS.2011.207
https://doi.org/10.1109/HICSS.2011.207
https://doi.org/10.3897/BDJ.3.e7159
https://doi.org/10.3897/BDJ.3.e7159
https://doi.org/10.1080/08941920.2015.1054976
https://doi.org/10.1080/08941920.2015.1054976

	Understanding the relationship between volunteers’ motivations and learning outcomes of Citizen Science in rice ecosystems in the Northern Philippines
	Abstract
	Introduction
	The study area
	The Flying Beauties project description
	Methods
	Results
	Socio-demographics distribution
	Motivations attained
	Learning outcomes
	Motivations and learning outcomes correlations

	Discussion and conclusions
	Acknowledgements 
	References




