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Abstract
Highlights

e Not all species are well-liked by all people. This can mean people don’t support their
conservation.

e Well-designed outreach activities can increase how much people like some species.

e Qur partnership included Pekapekarau School teachers and researchers from
universities and a government agency. We worked together to create fun, culturally
focused outreach activities centred on bats: a renaming ceremony and art exhibition.

e We took turns leading. The teachers in the team led the design of activities, and the
researchers tested whether people liked bats more afterwards.
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e On average, people liked bats more afterwards; those who were most aware that bats were present
locally had the greatest positive change.

e To foster positive emotions about bats, first, broaden awareness that bats live locally, and then co-
create fun, culturally appropriate outreach activities.

Community partnerships are important because they enable successful conservation outcomes
for many species. Although communities may support protective action when species are liked,
engagement methods to increase support for other species are often ineffectual. Public attitudes about
species such as bats can be particularly difficult to change because of entrenched misinformation.
Trialling outreach activities designed to trigger positive emotions that might then be associated with
bats has been recommended as a possible way forward. This community-researcher partnership in
New Zealand used the process of correcting the previously shortened and misspelled name of Pekerau
School to Pekapekarau School (meaning ‘multitudes of bats’ in the native M3ori language) to co-create
teacher- and child-led community activities focused on bats: a naming ceremony that centred Maori
protocols and an art exhibition. Most of the school community is Maori. The teachers in our team led
the creation of both community activities, along with the students. We considered that both activities
were likely to evoke the positive emotion of ‘pride’ in their children, and potentially pride in their
culture, as well as the feeling of ‘connectedness’ with their community. Together, teachers, students
and researchers co-created a survey to understand how these activities influenced attitudes towards
bats within the school community. Most of the 68 survey participants self-reported a change of attitude
and an increase in positive feelings towards bats. People with higher levels of awareness that bats
were present locally also reported greater changes in attitudes, highlighting the value and influence of
outreach activities on attitudinal change, even to those already knowledgeable about the species.

These findings demonstrate how community partnerships can raise species awareness and foster a
positive affinity that resonates culturally, which should encourage those who support and participate in
outreach activities. We recommend further trialling of the co-creation, with communities, of outreach
activities that evoke positive emotion in participants to increase positive attitudes towards threatened
species. Attitude change may be greater if participants know the threatened species are present
locally. Being familiar with the community and designing outreach activities that work for them, both in
their setting and approach, were crucial to the success of the outreach activities. Enabling community
members to lead when designing and delivering outreach activities, as our approach did, is likely to
increase their effectiveness in fostering attitudinal change.
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Introduction

Best practice for successful conservation outcomes involves collaboration between many groups, including
Indigenous and rural communities (Allen, McLean & Pessagno 2022). Indigenous and rural communities
manage large land areas (Drescher & Warriner 2022), either alone or in partnership with governmental
organisations. Here, effective, long-term protection of species and ecosystems requires collaboration between
conservation professionals and community partners (Berkes 2004), and participation means the likelihood
of long-term success of restoration projects increases (Wehi & Lord 2017). However, Indigenous and rural
communities remain underrepresented in conservation organisations and programs (Drescher & Warriner

2022; Gerolemou, Russell & Stanley 2024).

Many factors influence conservation attitudes and priorities. Community attitudes — such as the degree
to which people like an individual species — strongly influence how much communities support government

actions to protect a species (Bruder et al. 2022). When community members value and treasure their

connection to a species, they act in ways less likely to degrade these systems (Pooley & O’Connor 2000) and
are more likely to support conservation actions (Taylor et al. 2021).

People can dislike species because they evoke fear, they harm people or their property, or they are
associated with previous negative experiences or cultural connotations (Fern 2023). It can be difficult to
change attitudes towards disliked species, and these can be the very species needing support to persist.
Providing positive information about disliked species may have limited effect on attitudes (Kingston
2015), but changing attitudes is even harder when people know little about the species or have received
misinformation. Kingston (2015) suggested that a better approach might be influencing attitudes towards
disliked species by associating them with positive emotions (that is, ‘evaluative conditioning’, also known

as emotion learning or affective conditioning; De Houwer et al. 2001). Evaluative conditioning targets

emotions, beliefs or values, so it may be more likely to change attitudes towards species than positive
information or knowledge (Kingston 2015). This conditioning’s effect is the strongest when groups know
little about issues, topics or species (Kingston 2015).

Age may also play a role in attitude change. Two competing models theorise how age influences
attitudinal change. The ‘impressionable years’ model of learning suggests that younger people are especially
open to attitudinal change, whereas the ‘lifelong openness’ model suggests people are equally open to
changing attitudes at any age (Tyler & Schuller, 1991). Older people often have more negative attitudes
towards conservation than younger people, perhaps because of past socio-historical contexts when

conservation concerns were less prominent (Drescher & Warriner 2022). Older people are also more likely

to be involved in conservation decision-making due to seniority and community standing, so their support
is crucial for conservation. In all cases, it is clear that influencing young people is crucial before negative

attitudes become embedded.

Worldwide, bats (Chiroptera) are frequently disliked (Knight 2008). Whilst this varies by region (in
the Asia Pacific, for example, Indigenous cultures have more positive associations than cultures elsewhere;
Low et al. 2021), bats are most commonly linked to negative emotions and fear, and they may be
persecuted (Kingston 2015). Bats are nocturnal, often rare, and infrequently, often fleetingly, encountered,
so most people have limited knowledge and few personal positive experiences (Kingston 2015). So,
personal attitudes are most likely influenced by negative experiences, attitudes of other people (Kingston
2015) or negative mainstream media messaging (Low et al. 2021). Intended or actual killing of bats has

occurred in Peru, India, Australia and Indonesia in response to negative media messaging during the
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COVID-19 pandemic (see Rocha et al. 2021). By contrast, a recognition of bats as ancestors of humans,
deeper symbolic meaning and characteristics attributed to bats, and historic and current harvesting
traditions all mean that bats remain culturally important in some Indigenous communities (Low et al.
2021). Nonetheless, disconnection from nature and exposure to negative stories in the media mean many

communities removed from their lands are now less likely to hold positive views towards bats (Low et al.
2021).

To address potentially low levels of support for bat conservation, Low et al. (2021) recommended a
multi-pronged approach: building understanding of communities’ values, perceptions, beliefs and practices
around bats; and developing outreach activities leveraging cultural values to increase positive attitudes.
Importantly for bats, outreach activities can result in people liking them more (Kingston 2015). Outreach
activities can be powerful motivators for community members to engage in conservation actions, particularly
when activities are linked to community values or are the reasons for their participation (Taylor et al. 2021).
Outreach activities can also inform communities, provide them with ‘ownership’ of management of a site or
issue, and increase a volunteer workforce, resulting in increased support for species and ecosystems (Taylor
et al. 2021). Outreach activities can motivate people to change opinions, feelings and attitudes by informing,
identifying and highlighting topics, ideally triggering interest and encouraging action (Jacobson, McDuff &
Monroe 2015).

Conservationists and environmental managers often work with communities to organise, support and
increasingly co-create local conservation-based outreach activities, but to be effective, approaches must

suit communities (Taylor et al. 2021). Outreach activities to increase knowledge and understanding of

species are rarely designed to appeal to individuals’ emotions, despite these predicting attitudes towards
the environment and species (Pooley & O’Connor 2000). Activities may have little appeal if they are
designed with limited groups in mind (Falloon, Freeman & van Heezik 2021; Taylor et al. 2021), are not

‘fun’ (pleasurable; McAteer et al. 2021) or exclude social aspects that build community connections and
encourage continued participation (Gerolemou, Russell & Stanley 2024; McAteer et al. 2021).

In addition to conservation benefits, perceived benefits of outreach, including improved physical and

mental well-being and increased community connection, drive participation (Takase, Hadi & Furuya

2019). Feeling welcome in these spaces, and easy access, are also important. For Indigenous Maori people

in Aotearoa New Zealand (henceforth Aotearoa), cultural connection to place and family relationships
influence participation in conservation activities (Walker et al. 2024). Pakeha (New Zealand European)
urban retirees with free daytime hours participate in activities in their local neighbourhoods (Heimann

& Medvecky 2022; Wehi & Lord 2017). Nonetheless, social activities are often not included alongside
conservation activities (Gerolemou, Russell & Stanley 2024). The absence of social activities or opportunities

for social connection within conservation activities can discourage people from repeated participation or

from taking part at all (McAteer et al. 2021; Taylor et al. 2021).

Location, and holding activities where people are comfortable, may also influence community members’
attendance at outreach activities. For example, urban retirees prefer to participate near their homes
(Heimann & Medvecky 2022; Varona et al. 2021; Walker et al. 2024), whereas rural communities prefer
places they regularly visit or can easily access without significant travel or time invested (Rong, Ristevski &

Carroll 2023). Indigenous Miori people are most likely to participate in environmental activities organised
by extended family groups near their marae (extended family gathering places; Varona et al. 2021).

Activity type can also drive participation. White, middle-class, urban dwellers with higher levels of
education and higher incomes are more likely to attend science talks or visit places, such as zoos, that
typically run science outreach activities (Dawson 2018). By contrast, low-income and ethnic minority

groups often feel unwelcome in these places (Dawson 2018) and may find visits to these prohibitively
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expensive (Dawson 2014). Indigenous or rural communities may be marginalised in ecological restoration
activities and outreach programs due to poor activity design, despite their long-standing connection to the
place (Berkes 2004; Drescher & Warriner 2022). In short, activities often reach some sectors of a diverse
community but not others (Falloon, Freeman & van Heezik 2021; Taylor et al. 2021), and unrecognised

power imbalances or barriers influence attendance, uptake and enjoyment of activities (Dawson 2018).

Lastly, focusing conservation outreach and engagement on culturally important species in Indigenous and
rural communities may result in greater attitude changes and engender increased support than focusing on

species less connected with those communities (Garibaldi & Turner 2004). Species like bats are considered

culturally significant when linked with local communities because they are/have been eaten, harvested,

used or are connected spiritually with the community (Garibaldi and Turner, 2004) or their ancestors

(Waitangi Tribunal 2011). Yet even when species are culturally significant, not all species are equally visible,
charismatic or liked (Fern 2023). Bats are an example in many colonised cultures (Low et al. 2021); there is
growing acknowledgement in some countries, for example, Aotearoa, that bats may be culturally significant

and historically treasured (authors’ personal observation).

In Aotearoa, all bats (collectively known as pekapeka, the long-tailed bat Chalinolobus tuberculatus;
the lesser short-tailed bat, Mystacina tuberculata; and the greater short-tailed bat, Mystacina robusta) are
threatened with extinction to varying degrees (O’Donnell et al. 2023). Threats to their persistence include

continuing habitat loss and degradation (particularly loss of old trees for roosting and replacement of
forested areas with cities, towns and associated infrastructure) and high rates of depredation by introduced

mammals (O'Donnell et al. 2023). All these threats need to be mitigated or managed to halt population

declines, but often the tools to do so are not supported by the public, so they cannot be enacted (authors’

personal observation). Historically, bats were treasured (taonga) by Maori, but over time, this connection has

frayed (Watkin 2025).

Bats and their conservation may therefore benefit from outreach activities designed to increase how
much people, and particularly Indigenous and rural communities, like them (Low et al. 2021). Outreach
activities using evaluative conditioning approaches to link positive emotions with bats, through fun activities
that build connection within communities, may be most effective at changing attitudes (Kingston 2015).
Incorporating conservation outreach activities into social occasions taking place where targeted communities
feel at home is likely key to success when working with communities who do not usually engage with
conservation. Despite feelings of connectedness, both between species and participants and amongst the

participants themselves, influencing both participation rates and attitudes towards conservation (Garibaldi

& Turner 2004; Gerolemou, Russell & Stanley 2024; Walker et al. 2024), these issues are often overlooked

in conservation programs (Gerolemou, Russell & Stanley 2024).
Here, we describe one effort to increase positive attitudes towards bats (pekapeka) in Aotearoa: a

partnership project between a semi-rural school in a predominantly Maori community, a governmental
conservation agency and university researchers. Together, we developed and tested outreach activities.
Based on our collective experience, we expected this community to report low levels of awareness that bats
were present locally. We anticipated that after people participated in culturally focused affective outreach
activities, they would self-report more positive attitudes towards bats. We expected older people to be less
likely to have attitudinal change post-activities. We also expected people who reported bats were of more
importance to them and those with higher levels of awareness of bats being present locally would have
smaller changes in attitudes than those who knew less. We report on the effectiveness of our approach

to improving conservation outcomes for less-loved species (Kingston 2015), both qualitatively and
quantitatively, and we critically examine what best practice outreach can look like for rural and Indigenous

communities.
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Methods

'This research was a partnership between researchers and the community, arising from a community’s aim

to correct the name of Pekerau School, a shortened and incorrect spelling of Pekapekarau, a ‘multitude of
bats’in the Maori language, indicating the local cultural importance of bats to Maori. The school-based
team led the design and organisation of activities to celebrate the name change and grow appreciation of
bats and their cultural significance locally, whilst the research team led survey design to examine whether
participation in species-related activities associated with the name change resulted in more positive attitudes

towards bats.

OUR PARTNERSHIP DEVELOPMENT AND APPROACH

'This collaboration was new for some, but not all, in our partnership. TR - senior researcher, kaumatua (elder)
and advisor - was directly involved with the school and has high standing within the broader community
for his cultural expertise. He was approached by the school’s ‘teaching team’ (IM, the teacher leading the

bat curriculum development; KV, deputy principal; and T'B, principal), who sought his understanding of
the original school name, his advice on whether changing the current name back to the original name was
appropriate and his insight into what that community process would look like. All the school team members
are education experts with teaching experience and are an integral part of the local community. TR invited
KB, PW and SD to assist and support curriculum development by providing information about bats. KB is a
bat researcher, PW an ecologist and SD a Maori student intern working with TR. PW and KB have worked
closely with TR on other projects and with other related local communities over many years, but working

with this school was a new collaboration. EC joined the team later to assist with analyses.

After TR’s request to collaborate, the research team participated in introductions with the school team.
Meeting in person is especially important when a collaboration such as this is new, so we were invited
to a face-to-face meeting at the school; KB was able to participate. This was a powhiri — a formal Maori
process of welcome, introduction and hospitality — in which speaking in Maori, formal singing and sharing
food are the norm. We also worked online, which was particularly important during the COVID-19 travel
restrictions of 2021 and 2022. The school team highlighted the goals and vision of the proposed project.
In turn, the ‘non-school research team’ (TR, KB, PW and SD) reciprocated with various forms of support:
they gave a talk to the entire school, were interviewed for a student-led podcast and connected teachers and
students with information on key local bat sites and local community bat engagement leaders. Over time,

this opened a discussion about this research.

All team members brought their expertise to the partnership and decided on all processes and outputs
together. Teaching team members led the curriculum development with support from researchers. The
school team also led the exhibition concept, processes for outreach, engagement with researchers from other
institutes and the research itself. The university and government researchers led analyses; wrote original
manuscript drafts; supported the provision of resources for the school; used personal connections to link
the school with experts, places and local information on bats; and sought funding to support activities. The
survey we describe later was co-designed by school students, teachers and researchers.

PEKAPEKARAU PRIMARY SCHOOL AND COMMUNITY

Pekapekarau Primary School is in Te Awamutu (population 13,500), a service town for farming
communities approximately 30 km south of Hamilton city, North Island, Aotearoa. At the time, it had a

roll of about 210 students aged 5-11 years (Years 1-6); more than half were Maori. Most of the school
community have family links to tribes of this area. Initially known as “Te Awamutu No. 2 School’, the school
was officially opened on 3 February 1958. In April 1958, it was renamed ‘Pekerau’, an incorrect abbreviation

Gateways: International Journal of Community Research and Engagement, Vol. 19, No. 1 September 2026
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of ‘Pekapekarau’, the early Maori name for the area and important pa site (fortified village). The name
suggests pekapeka (bats) may once have been numerous and culturally significant here.

In October 2021, a community consultation meeting, including representatives of local tribal group Ngati
Apakura, voted unanimously to correct the school’s name. The school began an engagement process with the
Ministry of Education to correct this, posting information around the process for the school community via

their website.

ACTIVITIES SUPPORTING THE NAME CORRECTION OF PEKAPEKARAU SCHOOL

Teachers developed a curriculum focused on connecting students with the ‘Pekapekarau’ name and its
meaning during the first half of 2022. Both teachers and students explored what they knew about bats
and engaged with experts to learn more, presenting learning through arts, stories and technology. The
team created two major activities to support the name change. The first was a ceremony officially unveiling
the correct school name on 13 April 2022 at Pekapekarau School. It began with a powhiri — a traditional
welcome and introduction — to re-introduce the school name to the community. This, as is traditional, began
with waiata (songs), a specially written haka that celebrated pekapeka (bats) and formal speeches in te reo
Maori (Maori language). It then focused on the unveiling of the name and concluded with sharing bat-
themed food (Figure 1). The haka was performed with vigorous actions and loud chanting, asserting the
importance (mana) of the theme — in this case, pekapeka. Attendees were limited to invited guests, school
staff and tauira (students) because of national COVID-19 restrictions. The naming ceremony was live-

streamed through the school’s Facebook feed so others could attend virtually.

Figure 1.  Sharing of bat-themed food took place at the conclusion of the renaming ceremony

The co-design of the second outreach activity, an exhibition, was also led by the teaching team. The
in-person art exhibition celebrated an entire school term (10 weeks) of student learning, displaying
artworks from students of all ages celebrating bats and other nocturnal animals (Figure 2). The exhibition
in the school hall opened on 22 June 2022, timed to coincide with a national celebration of the culturally
important star group Matariki (the Pleiades), and included bat mobiles, poems and stories, bringing multi-
sensory engagement. People attended during the school day or evening after regular work hours. Food
trucks were present during the evening, with food and drinks available for purchase. Most attendees were

Gateways: International Journal of Community Research and Engagement, Vol. 19, No. 1 September 2026
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adults with some children. This took place after earlier COVID-19-related restrictions were lifted, so it may
have been one of the first community events people attended post-restrictions. We expected that both the
naming ceremony and exhibition activities would evoke positive emotions in family members who were able
to attend, potentially ‘pride’in their children’s accomplishments and culture, and ‘joy’ in connecting with

others, particularly when opportunities to do so had been recently rare.

The art exhibition celebrated
bats and animals of the night

Large collage-style mural showing animals of the night,

including bats (Pekapeka) Bat-mobiles hang above kiwi models.

Kiwi are a nocturnal bird

Figure 2.  The art exhibition celebrated bats and other nocturnal animals, including kiwi. You can
see here examples of bat mobiles and large collage-style murals that highlight nocturnal
animals

We considered how best to approach ethics, given this was a joint community and local tribal project, and
because mana motuhake (Miori self-determination) is an important underlying principle for the local tribal
group. We privileged Maori processes and were supported by the University of Waikato to do so. The Ethics
Committee of the Faculty of Maori and Indigenous Studies considered this research low-risk and agreed
our approach was ethically sound. We followed the principles of the Declaration of Helsinki (https://www.
rinciples-for-medical-research-involving-

wma.net/policies-post/wma-declaration-of-helsinki-ethical-

human-subjects/), particularly sections describing responsibilities of researchers in relation to risks, burdens
and benefits, vulnerable groups and individuals, privacy and confidentiality, and informed consent. For the
in-person survey, the teaching team decided to ask exhibition attendees “Would you like to do the survey? as
they left. Tribal elders deemed the most culturally appropriate way forward was to first present the research
proposal to the Pekerau School Board of Trustees for consideration and approval. It was approved on

30 March 2022 and documented in their minutes. We then submitted a written ethics application for the
survey and other activities to the Tarewanga marae committee, and this was approved. Tribal elder TR and

school principal TB were responsible for ensuring the overall ethical approach was followed.

SURVEY METHODOLOGY

We surveyed the Pekapekarau School community before and after activities. Here, ‘post-activities’ refer to
surveys and responses that took place after completion of bat-focused school curriculum work, naming
ceremony and exhibition. We first distributed an online survey to the school community via their Facebook
page before the naming ceremony and exhibition. However, based on the lack of response (see Results), we

switched to an in-person anonymised survey approach.
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We administered the in-person survey post-activity on 22 June 2022; students asked exhibition attendees
of all ages to participate right before they left. Survey participants provided verbal informed consent before
beginning. Responses were recorded either on paper or on an iPad. For this survey, we amended the first
survey’s questions to include demographic information (such as age in decadal groups, place of residence
and occupation) and six bat-related questions focused on how exhibition attendees felt (their attitude) about
bats both before and after the name change, renaming ceremony and exhibition; their awareness of bats in
their area (a proxy for knowledge levels); and how important bats were to them (see Appendix). Questions
were either open-ended or used unipolar and bipolar Likert scores for participants to rate their response
from 1 to 5, with response anchors provided (Likert 1932). Likert-type scales have limitations, such as
asking respondents to apply an ordinal scale to complex issues, prompting a tendency for respondents to
pick middle scores and assuming intervals have equal weight (Jamieson 2004). We addressed these by
applying appropriate statistics (South et al. 2022) and space for open-ended comments.

After the activities were completed, we discussed which engagement methods were most successful for

student learning. We include the teaching team’s collective response.

STATISTICAL ANALYSES

We explored associations with (1) attitude towards bats before the activities (‘Attitude before’); and (2)
change in attitude towards bats after the activities (‘Attitude change’) using conditional inference trees
(CTREES; Zeileis, Hothorn & Hornik 2008). CTREEs are a simple non-parametric classification (or

regression) approach: the space spanned by all predictor variables is recursively partitioned into groups of

respondents with similar response values. CTREEs consider possible combinations, including non-linear
associations and multiple splits in the same variable. At each node, the predictor most strongly associated
with the response variable is selected for the next binary branch. CTREESs use permutation tests at each
split to assess whether an added branch adds to prediction accuracy, thus reducing overfitting without the
need for pruning or cross-validation (Strobl, Malley & Tutz 2009).

Our response variables were (1) attitude towards bats before the activities (‘Attitude before’); (2) attitude
after the renaming activity (‘Attitude after’); and (3) self-reported change in attitude (i.e., the difference in
ordinal ratings of ‘Attitude after’ - ‘Attitude before’. Attitudes (before and after) were recorded on a 5-point
ordinal rating scale, where 1 indicated ‘T hate bats’and 5 indicated ‘T love bats, and I would have them in my
backyard’. We interpreted attitudes as negative if the score was less than 3 and positive if it was more than
3. For each response variable, we fitted a CTREE (further referred to as ‘tree’) using the ‘CTREE’ function
in the partykit package in R (Hothorn & Zeileis 2015). Explanatory variables included respondent’s age (in

10-year brackets, as either ordinal or categorical), ‘importance’ of bats ((How important are bats to you?’;
ordinal 5-point scale, from not at all important to extremely important) and ‘awareness’ (extent of awareness
of bats in the local area; ordinal scale, not at all to totally aware), as well as starting attitude (‘Attitude
before’). We set minimum bucket size to 5 (each terminal node must contain at least five respondents) and
did not constrain tree depth, nor complexity of interactions. Our variable selection was based on maximum
absolute values of the standardised T-statistic (teststat = ‘max’), with a Bonferroni-corrected p-value
accounting for multiple assessments of each branch addition. Univariate methods provided similar results

(see Supplementary Information).

Results

SURVEYS

We received very few responses (n = 5, response rate 0.7 per cent) to the initial online survey, which was our

intended baseline. Therefore, we present only results of the in-person survey here.
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We received 68 responses to the in-person post-activity survey (64 completed on paper and 4 using
an iPad). Of the 67 who entered their residence location, all but one lived within 30 km of Te Awamutu,
with most in Te Awamutu (n = 56) or the nearby town of Kihikihi (n = 5). Most were 20-60 years old (age
classes: <10 years, n = 12; 10-20 years, n = 5; 20—40 years, n = 31; 4060 years, n = 14; and >60 years,n = 6).
Forty-eight per cent of participants had stories about pekapeka (33/68), but only nine were willing to share
them (9/68).

When surveyed, most initially reported themselves as ‘not at all aware’ or ‘slightly aware’ of bats in their
area (57 and 21 per cent of 68 responses, respectively; Figure 3). Most (n = 59, 87 per cent) reported that

they were more aware of bats post-activities.

< 20 years old 20-40 years old > 40 years old
301
@ 201
S Awareness of bats in the area
2
) . 1: Not at all
‘g I 2:sighty
o) . 3: Moderately
E 4: Very
E B 5 exvemey
z
101
N  Jie———

Figure 3.  Awareness of bats amongst the school community was low across age groups

The CTREE analysis revealed that the importance of bats to people was the key predictor of self-
reported attitude before the activities (Figure 4; p = 0.005). The greater the importance of bats to people, the
more positive their attitude towards bats before the activities.

The CTREE analysis revealed that starting attitude (‘Attitude before’, before the renaming activities)
was the key predictor of self-reported change in attitude towards bats (Figure 5; p < 0.001). For those who
did not begin with a highly positive attitude (<4 out of 5), awareness also predicted their final attitude
(p < 0.004). Those respondents who were at least somewhat aware of bats in their area were predicted to
improve in attitude, whereas those who reported not being aware at all did not show an attitudinal change.
Other variables (including respondent age and importance of bats to respondents) did not contribute to

explaining variation in the response variable. The tree for the ‘Attitude after’ response showed similar results
(Supplementary Figure S3).
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Figure 4.  Conditional inference tree (CTREE) showing how participants’ self-reported attitudes
towards bats before the activities [on a 1:5 ordinal scale) varied across different subgroups
defined by the tree structure. The tree shows statistically significant binary splits based on
covariates selected via permutation tests; in this case, the importance of bats to people most
influenced attitudes before the activities. Terminal nodes show the empirical distribution of
the observed response for all observations (indicated by ‘n’) reaching that node

TEACHING AND LEARNING: TEACHER COLLECTIVE RESPONSE

The engaging, multi-sensory approach the teaching team (IM, TB and KM) found to be effective for tauira
learning about bats aligns strongly with approaches that appeal to groups less frequently connected with
conservation and other engagement (Chan et al. 2025; Jacobson, McDuff & Monroe 2007). We include it
here:

Whanaungatanga [relationship development through shared experiences and working together which
provides people with a sense of belonging] is crucial to the success of tamariki [children] at kura [school].
As tauira grow their knowledge of who they are, the history of our kura and where they fit, they feel more
connected. Research says that knowing and feeling connected to their own whanau [family] and their kura

enables success.

Tauira also learn through a process of inquiry where they can explore their own wonderings and develop
curiosity about a kaupapa [topic]. We like to promote a multi-sensory approach, and kinesthetic learning
opportunities also, to help engage our learners. The kaupapa around our name correction was a really
authentic opportunity for our tauira to explore who we are, what pekapeka are and why this was relevant
for the school name. They wondered, developed patai [questiom] to explore, and researched their questions
and grew their knowledge. This was then represented through different media and art and writing which
was engaging and helped consolidate their understanding about pekapeka. For some tauira, this has really

sparked a passion in them.
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Figure 5.  Conditional inference tree (CTREE) showing how participants’ self-reported change in
attitude (attitude after renaming activities minus attitude before, each on a 1:5 ordinal
scale) varied across different subgroups defined by the tree structure. The tree shows
statistically significant binary splits based on covariates selected via permutation tests;
in this case, participants” awareness of bats in the area before outreach activities had the
most influence on attitudinal change. Terminal nodes show the empirical distribution of
observed responses for all observations (indicated by ‘n’) reaching that node

The flip side of this, what doesn’t work, is having an overload of text-based information which dkonga
[learners] need to be able to read and comprebend in order to grow their knowledge base. This can be a

barrier.

Discussion

We used a co-design and co-production approach together with mana motuhake (self-determination)
principles to assess changes in community attitudes towards a rare, cryptic species group — pekapeka — after
the activities that, whilst building knowledge, strongly focused on celebrating connections the community
had with pekapeka and depicting them artistically. Activities had a fun festival feel, were child-led, and
incorporated food, as is culturally important, evoking positive emotions of ‘pride’, joy’ and feelings of
‘connectedness’. As Kingston (2015) recommended, our team’s approach to outreach focused on linking
these positive emotions with bats, a group of species often strongly disliked. This evaluative conditioning

(De Houwer et al. 2001) was effective at influencing attitudes towards our focal species: pekapeka. We
encourage other research teams considering community-based outreach activities to collaborate and co-
produce projects and activities; this experience taught us that these are effective ways to create change. Many
conservation researchers lean towards quantitative, evidence-based assessments and may be sceptical of the
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benefits of community engagement as a way to create or influence attitudes towards species or places they
care about. So, we chose to analyse aspects of this work quantitatively, in addition to the reflective statement

from the school team published here and other school and community discussion and assessment.

We found whilst initial attitudes were strongly linked to respondents’ views of how important pekapeka
were to people, the extent of attitude change was unrelated to how respondents rated the importance of bats.
Overall, attitudes towards pekapeka were more positive after the activities (Supplementary Information).
Those who were less positive and who reported higher levels of awareness (or knowledge about bats)
reported the greatest gains in positive attitude towards pekapeka after activities. Higher levels of awareness
that pekapeka were present in the area, which could be interpreted as ‘knowledge of bats’, were not related
to more positive attitudes, but rather to greater gains in attitudes post-activities. So, it appears the activities
themselves — the name correction and exhibition — may have resulted in more positive attitudes towards
pekapeka.

Elaboration likelihood models suggest people who do not already have strong pre-existing attitudes or
feelings about something are more likely to be persuaded or affected by outreach activities and message
framing (Petty & Cacioppo 1986). Researchers suggest this means affective outreach activities may be more
effective when people know very little about a species or conservation issue than for more well-known topics

(Niemiec et al. 2020). We found that some level of knowledge (or awareness) was needed for attitudes to

change; the attitudes of people who knew nothing about the local presence of pekapeka did not change,
while people who were most aware pekapeka live locally had the greatest increases in attitude scores.
However, attitude change was unrelated to how important people said pekapeka were to them. We interpret
our findings to mean that doing outreach that does not first focus on filling knowledge gaps may ‘energise
the base’ (i.e., those who have at least some knowledge or awareness of bats) and result in the greatest

gains, whilst being less effective at engaging people with no prior awareness of local bats. As a result, these
approaches may do little to broaden support across the wider community. We observed greater gains when
people were aware that the threatened species still live locally. This local connection appears to influence and
intensify attitudinal change. We encourage first raising awareness that threatened species live locally before
adopting our community-led outreach approach if conservationists wish to both broaden and increase

support for their conservation.

Positive increases in attitude occurred across all age groups, unlike in some previous studies (Stern,
Powell & Frensley 2022), so we did not find support for the ‘impressionable years’ theory (Tyler & Schuller
1991). However, at least one respondent in each age group self-reported a decrease in attitude. We note
this decrease took place only for a small subset, all of whom had some of the highest initial attitude scores,
i.e.,4 or 5 out of 5. Taking care to ensure people are not ‘put off” the species or topics that are the focus
of outreach (i.e., dislike them more because they have been the topic of outreach) is crucial. Knowing the
audience and refining outreach — so it is not overly repetitive or frequent — may be key to maintaining

positive attitudes and preventing message fatigue (Lin, Chang & Lu 2025).

REFLECTIONS ON OUR PARTNERSHIP APPROACH

'The collaborative co-design approach to conservation engagement was critical to our partnership. The
type of partnership, design and delivery of outreach activities we delivered is more likely to be effective in
achieving change in knowledge and attitudes towards species, ecosystems and environmental issues than an

outreach program that ‘parachutes’into a community (Ardoin, Bowers & Gaillard 2020). Further, the ethics

permissions approach taken for this study reflects the partnership and co-design model, and the elder-
endorsed mana motuhake (here, we mean, authority, self-government and determination) approach. Ethics
permissions were sought from and granted by both school and tribal communities, although we also sought
advice from the university ethics committee, who supported this approach. Honouring and privileging
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community processes is crucial when working with communities because doing otherwise can whakaiti

(belittle) the very people researchers wish to engage with.

Our processes reflect our commitment to a socially just conservation practice. The deep cultural
knowledge of elder TR and an agile, expert teaching team were essential to the team structure and
enactment of culturally correct processes. Engagement, collaboration and partnership between Indigenous
communities, researchers and government agencies, through culturally led processes, are crucial for
conservation, not only because globally, Indigenous peoples manage or have tenure over about 40 per cent

of terrestrial protected areas and ecologically intact landscapes (Garnett et al. 2018), but also so researchers

can avoid inflicting cultural harm on local communities through imperialist processes. Careful management
that speaks of and to traditional practices and knowledge can improve outcomes for society, species and the
environment (McAllister et al. 2019).

The school staff knew both the community and students well, so could lead and deliver events that were
culturally relevant, appealing and appropriate for their students and community. This included creating
positive space for Maori students and families, who may not participate in the types of conservation or
ecological restoration activities usually led by government agencies (Dawson 2018; Heimann & Medvecky
2022). 'The collective reflection of staff reveals the foundations of learning and cultural values of the school,
which inspired activities aimed at engaging people in a place where participants were less likely to feel
excluded — their children’s school. Holding activities where communities feel connected and welcome is key
to success, as it overcomes one hurdle to participation: feeling excluded (Dawson 2018). When also led by

people from within the community, as ours were, positive outcomes are even more likely (Stern, Powell &

Frensley 2022). Research suggests well-considered collaboration with social scientists and engagement and
community outreach specialists when designing outreach will also improve outcomes (Kingston 2015).

It is unlikely the same result — an increase in positive attitudes towards bats — would have been attained
for as much of this community with a more traditional approach to outreach. A large portion of the
community would have been less likely to attend an outreach event held in a museum, zoo or community

hall remote from the school, as these are places they do not visit regularly (Rong, Ristevski & Carroll

2023). Likewise, we suspect people would be unlikely to attend without the promise of a fun social event
(Gerolemou, Russell & Stanley 2024). Because family involvement influences participation, people might
be more likely to visit or participate when their own child’s art is included, or when their child has led the
exhibition’s design (Walker et al. 2024). The local museum appears aware of these nuances and involved
school children and their art in the development of their follow-up bat-focused exhibition. This led to many
families connected with the school visiting the museum’s exhibition. For some, we understand this was their
first visit to the museum, despite the museum being established 90 years ago (authors’ personal observation).
'The local and cultural connection to bats inspired the school curriculum focus, art exhibition and name
change. Without this connection, the outreach activities would have felt like an unusual focus for a school-
led social occasion (authors’ personal observation). This local connection provided an opportunity for the
outreach to take place. We recommend groups planning outreach activities think how cultural and local

connections can be leveraged to increase interest and participation.

By letting the community lead, all benefit. Communities often do not have positive or recent experience
of science and research (Hameleers & Van Der Meer 2021). With collaborations of this kind, where work

is co-produced, people are allowed to step into this space with increased confidence and curiosity. All

questions and ways of approaching a topic are respected, and this can drive research into new and previously
unconsidered directions. This can open doors to science for communities in a way that engages their interest,
highlighting what people who are interested in science can potentially offer their community, and that these

can be people from their own community. It can break down perceived barriers to participation in science
and research (Cargo & Mercer 2008).
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Including members in a team with a range of ages, skills, experience and backgrounds exposes all
members to new experiences, learning and opportunities, but can also influence perceived effectiveness,
which requires careful management (Specht & Crowston 2022). The split of responsibilities across our
team worked well, probably because we worked closely together and communicated frequently and honestly
(particularly regarding our individual capacity and capabilities) and used a consensus approach to decision-
making. We sought everyone’s perspectives before each action to ensure these were appropriate in both scale

and approach.

LESSONS LEARNT

Building new partnerships takes time. Often, this can be overlooked by research teams. Four research team
members had been working together co-producing other research in partnership with closely connected
communities. One had been working with his community for his entire adult life. It took more than

6 months from initial introductions to the online evaluation of the process post-celebration. Although this

short period is not unknown for community—researcher partnerships (Radonic et al. 2023), we consider it

a relatively short time from the start of a relationship to project creation; in our experience, it often takes
longer. Our timeframe may have been relatively quick because of several long-established relationships
within our team. Our team also had detailed, complementary knowledge of the kaupapa (topic) because

of our varying experiences. The time it takes to build relationships can vary depending on past experiences,
current availability and willingness to engage with the kaupapa. Other examples of researcher—community
partnerships have taken at least 1 year from initial engagement to research commencement (Brunet, Hickey
& Humphries 2014). If shorter timeframes are necessary, high flexibility and an intensified workload need
to be accepted by all (Radonic et al. 2023).

Our relationship has continued with in-person visits, project discussions, a museum exhibit led by the
school team and supported by researchers from the other institutions, and a joint co-presentation of this
project by the teaching team and research team, led by school students at a national bat meeting. Well-built
relationships endure long past any funding timeline, and to maintain them, obligations to each partner must
be met, regardless of funding. Although the school team was adept at working together daily, this is not
always the norm for researchers. Similarly, researchers are often unfamiliar with moving between different
cultural environments and need assistance. Our partnership was well supported by the entire team’s open
orientation towards each other and the opportunity to participate in respectful listening and conversation.

Researchers became more aware of inequities in the schooling system in terms of contact with science
teams, exposure to research, learning opportunities and learning resources (Wehi et al. 2014). In response,
the research team took responsibility for directly providing or linking the school with educational resources,
people who could offer talks to schools and information about local areas the school could visit for free or at
a low cost. This meant researchers became increasingly aware many educational resources are not accessible
to low-decile schools or community groups due to their high cost. Our team encourages those doing
community engagement and science communication to design activities that are low-cost or preferably free

to support accessibility for all.

Through this project, and beyond, the teaching team was exposed to a wide range of experiences
traditionally part of the ‘western’ academic system. This included experiences with research processes such
as peer review, developing and giving conference presentations, and being questioned by academics at
conferences. Many of these took place long after the expected ‘project’ timeline, so the busy teaching team
had to make themselves available longer than expected. Research teams that involve people from varied
backgrounds and with differing employment situations need to communicate the extended timeframes often
experienced in academia, and need to ensure their expectations do not unnecessarily burden people who
may be supporting the research in their ‘spare time’, whilst still providing space for all voices to be heard.
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'The teaching team learnt they could ask partners with whom they had built trusted relationships for what
they needed. We see this in action with our ongoing relationship and the desire for researchers to return to
the school in the future.

Including exhibitions and visual arts in the toolbox for conservation engagement and outreach supports
the ‘multi-sensory approach identified by the teachers as key to learning. Using a multisensory approach can
enhance engagement with exhibits, improve recollection, foster deeper appreciation (Murillo & Williams

2025) and be effective at changing public perceptions and attitudes (Cardoso et al. 2011). As our teaching

team suggested, text-heavy information packages may result in less learning and enthusiasm, whilst art-
based approaches, such as billboards and murals, can be effective at supporting retention of accurate
information, and are often preferred approaches by people not usually exposed to information about species
(Qian et al. 2022). Activities also evoking emotion and emphasising values, as ours did, are memory-
enhancing and more likely to support effective learning (Tyng et al. 2017) and change attitudes, particularly
towards frequently disliked species groups such as bats (Kingston 2015).

We followed an emergent engagement design when faced with an almost complete lack of engagement
in the online survey. Because the response rates for our online survey were extremely low, even when
compared to those overseas (Wu et al. 2022), we switched to an in-person survey that incorporated self-
assessments of attitudes towards bats before and after the activities. We are not alone in this; other teams
have also reported pivoting to increase response rates (Denlinger-Apte et al. 2026). Paper surveys have the
advantages of high completion rates and direct approaches to reach potential participants (Daikeler, Bosnjak
& Lozar Manfreda 2020). Direct approaches are closely aligned with Maori cultural practice (for example,
‘kanohi ki te kanohi’ or face-to-face discussion); we support this for future research. However, this meant we
could not sample community members who did not take part in the activities (i.e., a control group). It is also

possible people anticipated some research questions and provided ‘desired’ answers.

When people are surveyed about bats, they commonly note they know little (Sexton & Stewart 2007).

'This means most information provided on pekapeka during activities was likely new to people. For our
community, this included that bats had been present or were present locally, and why they may have
disappeared (authors’ unpublished data). Therefore, a focus on local cultural significance of bats and their
disappearance or local distribution could be important, that is, centring engagement activities on building
local connection and knowledge, alongside developing activities that trigger positive emotions (Kingston

2015).

Our results tentatively suggest outreach activities connecting to people’s emotions and worldview
and recalling cultural significance of a species may increase engagement and maximise enthusiasm for
conservation. With our outreach activities, participants were reminded of the local cultural significance
of pekapeka, with activities that appealed to emotion. Our research highlights the value of helping
communities discover the species living around them, and creating community-led activities that foster
cultural connection, positive social experiences, and local pride when aiming to increase how much species
are liked. Future research could focus on whether such attitudinal change is long-term and results in

behavioural change.
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Appendix

SUPPORTING INFORMATION:

To examine whether there was an increase in positive attitude scores after the naming ceremony and
exhibition, we analysed paired ‘before’ and ‘after’ Likert scores provided by each respondent using a one-
sided exact Wilcoxon—Pratt signed-rank test (Sullivan and Artino 2013).

A conditional inference tree (CTREE) multivariate framework was also used to identify the primary
predictors of self-reported attitude change towards bats after the activities. CTREEs are a simple non-
parametric classification (or regression) approach, where the space spanned by all predictor variables is
recursively partitioned into groups of respondents with similar response values. Classification trees consider
the range of possible combinations, including non-linear associations and multiple splits in the same
variable. At each node, the predictor that is most strongly associated with the response variable is selected
for the next binary branch. CTREEs use permutation tests at each split to assess whether an added branch
would add to the prediction accuracy, thus reducing overfitting without the need for pruning or cross-

validation (Strobl et al. 2009).

To test for univariate relationships between attitude change (represented as the difference in attitudes
reported before and after the school activities) and potential predictors (participant age, awareness of local
bat presence and view of importance of bats), we conducted a one-sided linear-to-linear association test for
each variable pair. This test is similar to a chi-square test, but conducted on a contingency table with ordered
categories (Agresti 2007). Small sample sizes within different categories precluded more complex (e.g.,
multivariate) modelling of predictors. As we were interested in understanding whether the participation
of younger survey participants, who were potentially students from the school that had participated in the
wider curriculum, had unintentionally affected our results, we excluded those aged <10 and repeated the
analyses. All analyses were undertaken in R version 4.2.2 (R Core Team 2022) using the ‘coin’ package
(Hothorn et al. 2008).

SUMMARIES OF RESULTS

Overall, there was a significant increase in positive attitude towards pekapeka post-activities (one-sided
exact Wilcoxon-Pratt signed-rank test Z = -1.85, p = 0.03; with those aged <10 excluded, exact Wilcoxon—
Pratt signed-rank test Z = -1.93, p = 0.03) (Figure S1), particularly in middle-age groups. Association
tests showed no significant association between age groups and difterence in attitude before and after

the activities (<20, 20-40 and 40—60+ years of age; Z = -0.13, p = 0.45, Table S1a; with those aged

<10 excluded, Z = -0.61, p = 0.27, Table S1b) (Figure S2).

Association tests showed no significant association between age groups and difference in attitude before
and after the activities in decadal classes (all ages, Z = -0.14, p = 0.44; with those aged <10 excluded, Z =
-0.72, p = 0.24) or in broader age classes (with those aged <10 excluded, Z = -0.61, p = 0.27).

The CTREE used to identify the primary predictors of self-reported attitude towards bats after the
activities revealed that the starting attitude (‘Attitude before’, prior to the renaming the activities) was
the key predictor (Figure S3, p < 0.001), and for those who did not already have a very positive attitude
(=4 out of 5), awareness predicted the final attitude as well (p < 0.014). Those respondents who were at least
somewhat aware of bats in their area were predicted to improve in attitude, whereas those who reported not
being aware at all did not show an attitudinal change. Other variables (including age and importance of bats

to respondents) did not contribute to explaining the variation in the response variable.
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Figure S1.

Figure S2.
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Figure S3. Self-reported attitude after the activities was influenced by the attitude before the
activities, and the level of awareness that bats were in the area

There was no relationship between the level of awareness of bats in their area (‘knowledge about
bats’) at the time of survey and an individual’s attitude towards bats either before (Z = 1.47, p = 0.93;
with those aged <10 excluded, Z = 1.24, p = 0.89) or after the activities (Z = 2.78, p = 0.99; with those
aged <10 excluded, Z = 2.72, p = 0.99). However, people who self-reported being more aware of (or
‘knowledgeable about’) bats at the time of survey were also more likely to report an increase in positive
attitudes towards bats post-activities (Z = -1.86, p = 0.031). This seems to be driven by young respondents:
when <10-year-old respondents were excluded, evidence for this relationship was weaker (Z = -1.35,p =
0.089).

On average, bats were of moderate importance to participants, with 32 per cent responding that bats were
‘extremely important’ to them, although 12 per cent (8/68) stated bats were ‘not at all important’ (Figure 54,
with <10 years excluded in Figure S5). The importance of bats to participants was not associated with a
change in attitude post-activity (Z = -0.53, p = 0.30; with those aged <10 excluded, Z = 0.72, p = 0.76,
Figure S5).

There was no relationship between the level of awareness of bats in their area at the time of survey and
an individual’s attitude towards bats either before (with those aged <10 excluded, Z = 1.24, p = 0.89) or after
the activities (with those aged <10 excluded, Z = 2.72,p = 0.99).

Gateways: International Journal of Community Research and Engagement, Vol. 19, No. 1 September 2026



C

UTs
ePRESS

24

Borkin et al.

301

Number of participants

-
o

< 20 years old

20-40 years old

> 40 years old

N
o

Importance

B i Notatal

[ 2:siignty

. 3: Moderately
4: Very

. 5: Extremely

Figure S4. The importance of bats to members of the school community did not differ significantly by
age group (p > 0.05), although older age groups had more participants who answered ‘not

at all’
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Table S1a. Differences in attitude (Likert scale post-activities minus before activities) of all
respondents with self-reported increase in awareness of the local presence of pekapeka,
importance scores and broad age groups, and results of linear-to-linear association test

Increase in
awareness
of presence

Difference in attitude Total | Yes No 1 2 3 4 5 | <20 | 20-40 | >40
(Likert scale post-pre])
3 1 1 0 0 0 0 0 1 0 1 0

Importance score

Age group

2 2 2 0 1 0 0 1 0 1 1 0

1 11 10 1 1 1 | 2| 2 1 6 4

0 48 43 5 5 4 16 7 16 14 20 14

-1 6 3 3 1 0 1 1 3 1 3 2
Association Z=-1.86 Z=-0.53 Z=-0.13
test p =0.031 p=0.30 p=0.45

Table S1b. Differences in attitude (Likert scale post-activities minus before activities) of respondents
with self-reported increase in awareness of the local presence of pekapeka, importance
scores and broad age groups, and results of linear-to-linear association test with age
category <10 years excluded.

Increase in
awareness
of presence

Difference in attitude Total | Yes No 1 2 3 4 5 | <20 | 20-40 | >40
(Likert scale post-pre])
3 1 1 0 0 0 0 0 1 0 1 0

Importance score

Age group

2 2 1 0 0 0 1 0 0 1 0
1 11 10 1 1 5 | 2 | 2 1 6 4
0 48 35 g g lile| 7 | 7 4 20 14
-1 6 3 2 0 1 1 2 0 3 2
Association Z=-1.35, Z=0.72, Z=-0.61,
test p =0.088 p=0.76 p=0.27
(Non-
amalgamated age
groups)
Z=-0.72,
p = 0.24)
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SURVEY 2 QUESTIONS

The survey questions below were completed either on an iPad or on paper immediately prior to people
leaving the art exhibition. Texts in square brackets [ ] are included now for clarification but were not in the

survey that was presented, as they are commonly used in this community.

This survey was designed to find out how much the whanau (extended family/familiar term of address to a
number of people) community of Pekapekarau know about pekapeka/bats.

1. Prior to the name change of the kura [school], how did you feel about pekapeka?

Response options:

1. They are disgusting.

2. .

3..

4. .

5. I'love them; I would have them in my backyard.

2. Since the renaming ceremony of the kura (and being involved in an activity relating to pekapeka

bats), how do you feel about pekapeka bats now?

Response options:

1. 'They are disgusting.

2..

3..

4. .

5. T'love them; I would have them in my backyard.

3. Since the renaming ceremony of the kura (and being involved in an activity relating to pekapeka

bats), are you more aware of pekapeka bats?

RCSpOIlSC OptiOﬂS:

Yes/No

4. Are you aware of any bats in your area?

Response options:

1. Not at all aware.
2. Slightly aware.

3. Moderately aware.
4. Very aware.

5. Extremely aware.

5. Do you have any stories about bats?

Response options:
Yes/No/If yes, are you happy to share this?
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10.

On a scale of 1-5, how important are bats to you?

Response options:

1. Not important at all.
2..

3..

4. .

5. Extremely important.

‘What school event did you attend?

RCSPOHSC OptiOIlSI

Name correction unveiling/art exhibition/both/none of the above.

Age

Response options:
. 1-10.
. 10-20.
. 20-30.
30-40.
40-50.
50-60.

. 60 and over.

Where do you live/location?

Response option: open-ended

Occupation

Response option: open-ended
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