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ABSTRACT KEYWORDS
Biology education aims to inspire interest, curiosity, and understanding Environment; nature
about the natural world, foster children’s interests and orientations connection; empathy;
towards supporting and protecting nature, and support children towards ~ attitudes; aspirations
biology-related careers (including those involving nature and animals).

However, it remains less clear how these views might associate with

different aspects of education and life. In order to gain new insights, 679

children in England (between 7 and 10 years old) were surveyed. The

questionnaire included established measures for views about nature and

learning, alongside new areas. The analysis applied predictive modelling

to reveal independent associations between the children’s views. The

children’s appreciation of nature and affinities towards animals were

two of the strongest positive predictors of their interest in learning

about nature, which was the strongest positive predictor of their aspira-

tions towards careers involving nature or animals. Other findings high-

lighted the importance of nature-related activities and also children’s

wider educational contexts and views. Watching nature-related media

positively predicted children’s interest in learning about nature, while

reading books about nature or wildlife positively predicted children’s

aspirations towards careers involving nature or animals. Children’s con-

fidence and enjoyment in their schoolwork positively predicted their

appreciation of nature and also their interest in learning about nature.

Introduction

Contemporary biology education aims to inspire interest, curiosity, and understanding about the
natural world, which is intended to help people throughout their lives (Osborne and Dillon 2008;
Royal Society of Biology 2019). Children are also often encouraged to consider science-related
studies and careers, so that rewarding and beneficial careers can become more accessible to them
(Royal Society of Biology 2019; Royal Society 2014). Children’s progressions towards science-
related studies and careers often follow from their personal interests, alongside numerous other
influences (Henriksen, Jensen, and Sjaastad 2015; Regan and DeWitt 2015). For example, people
working within science-related fields have highlighted their childhood experiences and interests as
important influences on their career trajectories (Maltese and Tai 2010; Maltese, Melki, and Wiebke
2014), and environmentalists and naturalists have specifically highlighted the importance of their
childhood experiences outdoors in nature (Chawla 1998; Corcoran 1999; Palmer 1993; Tanner
1980).

CONTACT Richard Sheldrake @ r.sheldrake@ucl.ac.uk

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.
0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://orcid.org/0000-0002-2909-6478
http://orcid.org/0000-0003-1207-4229
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/00219266.2021.1909643&domain=pdf&date_stamp=2021-05-14

2 (&) R SHELDRAKE AND M. J. REISS

Children often learn about aspects of nature and the natural environment as topics within
biology and geography at school, which may involve and/or be supplemented by various outdoor
activities (Department for Education 2014). Children also undertake various activities and follow
their own interests outside of school. Although contemporary curricula in England do not explicitly
involve teaching children to support and protect nature, the wider field of environmental education
has historically aimed to foster life-long interests and orientations towards supporting and protect-
ing nature, as well as inspiring practical actions and wider advocacy (Hungerford and Volk 1990;
Hungerford, Peyton, and Wilke 1980; Knapp 2000; Stapp 1969). Supporting and protecting nature
are increasing concerns in England and the wider United Kingdom (Department for Environment,
Food and Rural Affairs 2018; State of Nature 2019), as well as the international community
(Cardinale et al. 2012; Folke et al. 2011; United Nations 2015).

Within these contexts, policy makers, teachers, and the wider public could benefit from an
awareness of which aspects of children’s lives associate with their interests, affinities, and other
orientations towards nature, including their views about nature-related careers. This could then
inform where and how support could be focused. In order to gain new insights, the research
presented here surveyed primary school children (aged between 7 and 10 years) in England. The
research considered what might associate with their enjoyment and appreciation of nature, empa-
thy and affinity for animals, sense of oneness with and responsibility towards nature (reflecting
orientations towards supporting/protecting nature), interest in learning about nature, and aspira-
tions towards careers involving nature or animals.

Appreciating, supporting, and protecting nature

Children and young people often value nature, recognise and appreciate the diverse experiences
that can be possible in nature, and associate natural places with positive feelings and/or relaxation
(Bonnett and Williams 1998; Gurholt 2014; Wiens, Kyngis, and Polkki 2016). Primary school
children in England have particularly conveyed their appreciation of animals and plants (Harvey
et al. 2020). Primary school children in England have also expressed concern with the welfare of
animals (and sometimes plants), and proposed fairness and equality for their treatment; these
children also emphasised that people need the environment to live, and were aware of environ-
mental concerns (Bonnett and Williams 1998). Children in various other countries have frequently
conveyed empathy and sympathy for nature, recognition of dependency between people and
nature, and recognition of the impacts that people have on nature (e.g. Aaron and Witt 2011;
Collado, fﬁiguez-Rueda, and Corraliza 2016; Rios and Menezes 2017; Tanner 2010; see also: Chawla
2020).

Considered from a wider perspective, children across England typically express positive affinities
and orientations towards nature (e.g. Hughes et al. 2019; Kerr 2015; RSPB 2013). These affinities/
orientations are often referred to as ‘nature connection’ (or equivalent terms such as ‘nature
relatedness’), and have been considered as encompassing numerous views including: inherently
valuing experiences of nature and enjoying being in nature (Cheng and Monroe 2012); feeling in
harmony and connected with nature (Mayer and Frantz 2004); feeling affinities towards and
appreciation of wildlife (Cheng and Monroe 2012; Nisbet, Zelenski, and Murphy 2009); feeling
responsibility and sympathy for nature (Cheng and Monroe 2012; Mayer and Frantz 2004; Nisbet
and Zelenski 2013); and recognising the importance or value of nature as an aspect of their personal
identity (Nisbet, Zelenski, and Murphy 2009; Nisbet and Zelenski 2013). Measures of nature
connection have been found to associate with positive attitudes towards the environment and
with actions and behaviours that support/protect the environment (e.g. Barbaro and Pickett 2016;
Hunt et al. 2017; Mackay and Schmitt 2019).

Children’s nature connection has been found to associate with visiting and/or otherwise enga-
ging with nature (Cheng and Monroe 2012; Szczytko et al. 2020). In children and adults, nature
connection has also been found to link with other activities such as watching wildlife, reading books
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about the natural world, and watching nature-related media (Eagles and Demare 1999; Hunt et al.
2017). It is plausible that nature connection can follow from people’s engagement with nature
(Richardson et al. 2016), and also that nature connection can be a motivation for people to engage
with nature (Flowers, Freeman, and Gladwell 2016; Lin et al. 2014). Additionally, having and/or
perceiving more local nature near their home, or otherwise living close to nature, has been found to
positively associate with nature connection for children and adults (Cheng and Monroe 2012;
Shanahan et al. 2017), which highlights the contextual importance of also having access and/or
opportunity to engage with nature.

Girls often express higher nature connection than boys and younger children often express
higher nature connection than older children (Hughes et al. 2019; Richardson et al. 2019). However,
it remains unclear why different children hold different views. For example, it remains unclear
whether differences in children’s views about nature might be partially or completely explained by
differences in their engagement with nature, and/or whether differences in views link with other
aspects of children’s lives such as their education. New insights might also be revealed through
considering children’s affinities/orientations in more detail, rather than encompassed within one
single measure of nature connection, and considered alongside further views such as their interest
in learning about nature.

Learning and studying about nature

Children often learn about nature, animals, and plants within biology (rather than physics or chemistry)
within science at school (Department for Education 2014). Students have often reported higher interest
in biology than in physics or chemistry at school, and with girls often reporting higher interest in
biology than boys (Hamlyn et al. 2020). Girls have also tended to express more interest, compared to
boys, in the environmental, health, and human areas of biology (Uitto 2014; Uitto et al. 2006).

Engaging in informal and/or extra-curricular activities such as reading books and watching
media about science has been found to link with children’s general interest in science (Bonnette,
Crowley, and Schunn 2019), and children’s interest in biology has been found to link with their
experiences in nature and engagement with nature-related media (Uitto et al. 2006). Children’s
interests and views about nature also seem to link in various ways. For example, children’s
connections to nature (encompassing their enjoyment in experiencing nature), previous experi-
ences in nature, and family values towards nature have all been found to associate with their interest
in participating in nature-based activities and their interest in environmentally-friendly practices
(Cheng and Monroe 2012). Children’s interests in environmental topics and issues have been found
to associate with their positive attitudes and responsibility towards the environment (agreement
with statements such as ‘T can personally influence what happens with the environment’ and ‘People
should care more about protection of the environment’), and also have been found to associate
(though to a lesser extent) with their bio-centric values (agreement with statements such as “The
natural world is sacred and should be left in peace’ and ‘Nearly all human activity is damaging for
the environment’) (Uitto et al. 2011).

Children’s interest in learning about nature has often been examined within applied contexts,
such as through considering the implications of outdoor learning. Specifically, children’s interest in
learning about aspects of nature has often been found to have been fostered by outdoor learning
experiences (e.g. Hinds 2011) and by environmental education programmes (e.g. Ballantyne, Fien,
and Packer 2001). Experiences of outdoor learning have also helped foster children’s interests and
motivations towards specific areas of their studies, such as natural history (Stern, Powell, and
Ardoin 2008) and science (Dettweiler et al. 2017). Outdoor learning can also provide memorable
experiences (Dierking and Falk 1997; Knapp and Benton 2006; Liddicoat and Krasny 2014), which
have sometimes been found to foster children’s interest in engaging with nature and to increase
their environmental awareness and behaviours to protect or support nature (Liddicoat and Krasny
2014). Nevertheless, such findings do not necessarily mean that children’s interest in learning about
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nature can only be fostered by outdoor learning or by spending time outdoors, and more knowledge
may benefit policy makers, educators, and researchers.

In England, more students tend to study biological sciences at upper-secondary school (A-Level)
and at university than other areas of science, although relatively few biology graduates continue into
science-related employment (Royal Society 2006, 2008). It remains unclear why. Students of biology
at university have been found to consider that careers in biology and conservation would be
rewarding and satisfying but may be poorly paid (Henderson, Stanisstreet, and Boyes 2007).
Students’ aspirations towards science-related studies and careers link with their interests, confi-
dence, and numerous other factors (Regan and DeWitt 2015). For example, students’ progressions
towards biology link with their inherent interest and enjoyment in the area, and (for some students)
this includes their outdoor experiences and activities in nature (Henriksen, Jensen, and Sjaastad
2015). Adult environmentalists have reported that their positive experiences in nature during
childhood fostered their affinities towards nature, together with support from their family mem-
bers, teachers, and other people, and alongside influences from various other aspects of life such as
their educational experiences (Chawla 1998; Corcoran 1999; Palmer 1993; Tanner 1980).
Naturalists have similarly recounted the relevance of their own outdoor experiences (undertaken
by themselves and also with support from their families) and their educational experiences
(including classroom activities and support from their teachers) in helping facilitate their develop-
ing interests and identities around nature (Hecht, Knutson, and Crowley 2019). However, such
accounts cannot explain why other people with similar experiences in childhood may not enter
nature-related careers. Nevertheless, these prior studies highlight the importance of childhood and
the benefit of considering children’s views in more detail, especially their interests in learning about
nature and their aspirations towards careers involving nature.

Research aims

The field of science education aims to facilitate children’s interests towards learning about the
natural world (Osborne and Dillon 2008; Royal Society of Biology 2019; Royal Society 2014). The
field of environmental education, and policies across England, also aim to facilitate children to
support and protect nature (e.g. Department for Environment, Food and Rural Affairs 2018; Knapp
2000). Nevertheless, it remains less clear what might help foster these various views.

In order to gain new insights, the research presented here surveyed primary school children in
England. The research considered the children’s self-reported characteristics, engagement with
various activities in daily life, and views about nature and learning. The research ultimately aimed to
reveal which of the aspects covered by the questionnaire independently associated (while account-
ing for the other aspects covered by the questionnaire) with the children’s reported enjoyment/
appreciation of nature, empathy/affinity for animals, sense of oneness/responsibility for nature,
interest in learning about nature, and aspirations towards careers involving nature or animals.

These research aims can be expressed as research questions: ‘From the array of areas considered
by the questionnaire, which of these independently associate with the children’s reported enjoy-
ment/appreciation of nature and at what magnitude(s)?’, ‘From the array of areas considered by the
questionnaire, which of these independently associate with the children’s reported empathy/affinity
for animals and at what magnitude(s)?’, and through equivalent questions for the other outcomes.
Essentially, it was assumed that any/all of the areas considered by the questionnaire might
potentially associate with the various outcomes; the research was focused on revealing what actually
did associate with the outcomes and at what magnitude(s).

Methods

The research was reviewed and approved by the ethics committee of the host institution. Children
due to attend outdoor learning activities at nature reserves and wildlife centres were invited to
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participate; parental information sheets and consent materials were disseminated and collected via
the children’s schools and/or by reserve/centre staff. Questionnaires were completed before any
activities were undertaken, in order to gain insights into children’s general views and hence
generate wider knowledge for educators and researchers.

Participants

The research considered the questionnaire responses of 679 children: 356 (52.6%) identified as girls
and 321 (47.4%) identified as boys (while the remainder did not answer that particular question).
The children were aged between 7 and 10 years old (on average, 8 years old), and were based within
various regions of England: the East; London; the North West; the South East; the South West; the
West Midlands; and Yorkshire and the Humber.

Questionnaires

A questionnaire was designed to cover a range of areas, encompassing validated items taken from
the literature and also new items in order to explore under-researched issues. The use of existing
questionnaire items aimed to maximise the validity/reliability of measurement and reduce the need
for extensive piloting, which could otherwise burden children within the relatively limited oppor-
tunities for surveying. Initial responses to the questionnaire were considered (the first 111 children)
within a piloting process, which affirmed that the questionnaire was understood by the children,
could be completed within a reasonable time, and without issues/problems being highlighted. The
surveying then continued to ultimately cover 679 children.

For most items on the questionnaire, children expressed their agreement or disagreement
against various statements, with response categories of ‘Strongly disagree’ (scored as 1), ‘Disagree’
(2), ‘Neither agree nor disagree’ (3), ‘Agree’ (4), and ‘Strongly agree’ (5). Some items on the
questionnaire were aggregated to provide single indicators; these aggregated indicators can be
referred to as ‘factors’, ‘scales’, ‘dimensions’, ‘constructs’, and/or ‘indices’. These indicators were
calculated as the arithmetic mean of the relevant items so that their magnitudes can be interpreted
against the same disagreement/agreement scale as the underlying items. Factor analysis (not
reported for brevity) affirmed that the relevant items could be aggregated into their respective
indicators, and acceptable reliability (internal consistency across the items) was observed via
Cronbach’s alpha coefficients (as reported below).

Children’s characteristics and contexts
The questionnaire allowed children to convey their personal characteristics and context:

¢ Gender;
* Age;
e Whether either of their parents (or guardians) went to university.

Differences in views about nature have often been revealed across children of different genders and
ages (Hughes et al. 2019; Richardson et al. 2019), although it remains unclear whether such
differences follow from other aspects of life such as generalised advantage in society. Higher levels
of family education reflect one aspect of generalised advantage in society (OECD 2015). While some
children may not know whether their parents or guardians went to university, it is less feasible to ask
children of these ages complex and detailed questions about their family income and/or their parents’
occupations in order to measure advantaged/disadvantaged circumstances. 136 of the 679 children
(20.0%) did not answer the question about whether their parents/guardians attended university,
suggesting that they may not have known these details. Accordingly, ‘yes’, ‘no’, and ‘unknown’
categories were used within predictive modelling in order to ensure that all children were included.
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The questionnaire also considered the children’s views about their education and school context
through indicators of:

¢ Enjoying and being confident in learning (‘T usually do well in school work’, ‘T enjoy learning
at school’, and ‘T can do most things at school if I try’; 3 items, Cronbach’s alpha = 0.705);

e Sense of belonging at school (T feel like I belong at my school’, T get on well with my
classmates’, and ‘I get on well with my teachers’; 3 items, Cronbach’s alpha = 0.697);

o Life/learning aspirations (‘Doing well in school will help me in the future’, ‘T have goals and
plans for the future’, and ‘T think I will be successful when I grow up’; 3 items, Cronbach’s
alpha = 0.636).

These areas have been similarly measured in other research with children (e.g. Eccles 2009; Kendall
and Rodger 2015; Lereya et al. 2016). Children’s interests and motivations towards their studies
have often been found to associate with numerous aspects of their education including their
confidence and their sense of school belonging (e.g. Allen et al. 2018; Green et al. 2012).
Accordingly, new insights could emerge when considering these indicators together with children’s
views about nature; for example, more positive views about enjoyment/confidence in learning
might link with enjoyment/appreciation and/or interest in nature.

Children’s activities and engagement with nature
The questionnaire measured children’s engagement with various nature-related activities and
aspects of life through specific items considering:

‘I watch nature and wildlife programmes or videos’;

‘I read books about nature and wildlife’;

‘My parents encourage me to spend time outdoors in nature’;
‘I spend time outdoors in nature’.

These were measured as engagement frequencies from ‘Never or almost never’ (scored as 1), ‘A few
times a year’ (2), ‘A few times a month’ (3), ‘A few times a week’ (4), to ‘Every day or almost
every day’ (5). Additionally, levels of agreement from ‘Strongly disagree’ (scored as 1), ‘Disagree’
(2), ‘Neither agree nor disagree’ (3), ‘Agree’ (4), to ‘Strongly agree’ (5) were used to measure:

e ‘I live near nature, such as a park, some woods, or the countryside’.

Previous research with children and adults has highlighted the potential relevance of some of these
activities/engagement (Eagles and Demare 1999; Hunt et al. 2017; Uitto et al. 2006).

Children’s views about nature
The questionnaire considered the children’s views about nature through indicators of:

¢ Enjoyment/appreciation of nature (e.g. ‘Being outdoors makes me happy’, ‘Being in the
natural environment makes me feel peaceful’; 7 items, Cronbach’s alpha = 0.814);

e Empathy/affinity for animals and wildlife (e.g. ‘T feel sad when wild animals are hurt’, ‘I
enjoy touching animals and plants’; 4 items, Cronbach’s alpha = 0.756);

e Sense of oneness/responsibility for nature (e.g. ‘Humans are part of the natural world’,
‘People cannot live without plants and animals’, ‘My actions will make the natural world
different’, ‘Picking up litter on the ground can help the environment’; 5 items, Cronbach’s
alpha = 0.708).
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e Interest in learning about nature (‘I like learning about nature’, ‘I like learning about plants
and animals’, and ‘T would like to learn more about nature in school’; 3 items, Cronbach’s
alpha = 0.866);

e Career intentions/aspirations (‘I would like a career involving nature or animals’).

The enjoyment/appreciation of nature, empathy/affinity for animals and wildlife, and sense of
oneness/responsibility items/indicators were sourced from the ‘Connection to Nature Index’, which
was designed for use with children (Cheng and Monroe 2012) and has been previously applied in
England and across the wider United Kingdom (e.g. Kerr 2015). A personal sense of oneness/
responsibility towards nature has historically been considered through various perspectives, such as
focusing on the preservation of nature and the dependence of people and nature (Dunlap and Van
Liere 1978; Restall and Conrad 2015; Zylstra et al. 2014). The oneness/responsibility items from the
‘Connection to Nature Index’” have conceptual similarities with other measures of positive attitudes
and responsibility towards the environment (which have involved statements such as ‘T can
personally influence what happens with the environment’; e.g. Uitto et al. 2011).

Interest in learning about nature has sometimes been considered to reflect an aspect of children’s
contextualised ecological/environmental orientation (Larson, Green, and Castleberry 2011), but has
not been conceptualised as an aspect of personal affinities/connections towards nature considered
as ‘nature connection’ (Restall and Conrad 2015; Tam 2013).

Career intentions/aspirations were considered through a single item, given that this represents
a clear and distinct idea that does not necessarily and/or easily involve multiple facets.

Analytical approaches

Across the analysis, ‘statistically significant’ results were indicated through p-values less than 0.05.
Differences in responses across children with different characteristics (such as gender) were
explored in order to provide initial insights and a description of the sample. Magnitudes of
difference between averages were quantified through Cohen’s D-values, which are commonly
interpreted through values below 0.20 reflecting a minimal difference, values from 0.20 to 0.50
reflecting a small difference, values from 0.50 to 0.80 reflecting a moderate difference, and values
above 0.80 reflecting a large difference (Cohen 1988).

Observed associations between the children’s responses were explored through Pearson cor-
relation coefficients (R-values). These are commonly interpreted through values below 0.10
reflecting minimal associations, values from 0.10 to 0.30 reflecting small associations, values
from 0.30 to 0.50 reflecting moderate associations, and values above 0.50 reflecting strong
associations (Cohen 1988).

Independent associations between the children’s responses were then explored through pre-
dictive modelling, which reveals the independent association between a predictor and the outcome
while accounting for all of the other predictors. Predictive modelling was undertaken via linear
ordinary-least-squares (OLS) estimation (linear regression). The models showed acceptable fit and
the various residual histograms and plots highlighted that the underlying assumptions were met
(such as normally-distributed residual errors; linear regression assumes normally-distributed resi-
dual errors but does not require the predictors or outcome to be normally-distributed).

Predictive (independent) associations were quantified as standardised coefficients (p-values);
these reflect the number of standard deviations of increase/decrease in the outcome, given one
standard deviation increase in the predictor (accordingly, B-values can be directly compared
regardless of any different measurement scales/units used across the different predictors). There
are no established standards for interpreting magnitudes of standardised predictive coefficients.
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Table 1. Sample summary and gender differences.

Gender: Gender:

All Girls Boys Gender difference
Indicator (1-5 scales unless otherwise shown) M SD M SD M SD Cohen’sD Sig. (p)
Gender (0 = girls, 1 = boys) 47 50 - - - - - -
Parents/guardians went to university (0 = no, 1 = yes) 65 48 64 48 66 47 .037 664
Age (years) 836 .86 844 88 827 .81 207 .007
Confidence/enjoyment in learning 430 .75 439 .68 419 .81 279 <.001
Aspirations in life/learning 451 66 454 62 448 .70 .093 242
Belonging in school 437 76 445 75 428 76 232 .004
‘| spend time outdoors in nature’ 3.66 132 372 1.29 358 134 104 191
‘| watch nature and wildlife programmes or videos’ 299 149 3.05 145 291 1.53 .095 240
‘| read books about nature and wildlife’ 284 144 295 145 271 142 166 .041
‘My parents encourage me to spend time outdoors in nature’ 338 1.52 342 1.52 333 152 .060 442
‘| live near nature, such as a park, some woods, or the countryside’ 4.13 1.21 413 122 413 1.20 .004 964
Enjoyment/appreciation of nature 397 83 414 72 379 91 431 <.001
Empathy/affinity for animals 445 72 452 67 438 .77 192 016
Oneness/responsibility for nature 433 72 439 .67 426 .76 185 .020
Interest in learning about nature 424 95 437 .88 4.10 1.00 294 <.001
‘I would like a career involving nature or animals’ 3.81 129 396 1.24 3.63 1.34 .260 .001

Means (‘M’), standard deviations (‘SD’), and the magnitude ('D’; Cohen’s D) and statistical significance (‘Sig. (p)’; p-value) of the
differences between girls and boys are reported. Significant p-values (p < .05) and the associated magnitudes are highlighted in
bold for clarity.

Results

On average (Table 1), the children expressed positive views concerning nature and their learning: all
averages were above the neutral mid-point of 3 on the 1-5 scale from strong disagreement to strong
agreement, typically being around or above the value of 4 that reflected ‘Agree’. The children also
expressed somewhat frequent engagement with the various nature-related activities: most averages
were around ‘A few times a month’ (values of 3 on the 1-5 frequency scale).

On average, compared to boys, girls reported more frequent reading of books about nature/
wildlife and more positive views for confidence/enjoyment in learning, sense of belonging in school,
enjoyment/appreciation of nature, empathy/affinity for animals, oneness/responsibility for nature,
and interest in learning about nature (Table 1).

On average, compared to children who said that their parents/guardians had not gone to
university, children who said that either of their parents/guardians had gone to university reported
more frequent reading of books about nature/wildlife, parental encouragement to spend time
outdoors in nature, and that they lived closer to nature (Table 2). Children who said that either
of their parents/guardians had gone to university also reported more positive views for confidence/
enjoyment in learning, aspirations in life/learning, belonging in school, and empathy/affinity for
animals (Table 2). These differences were small in magnitude but highlight concerning inequality,
given the young age of the children.

Many of the children’s reported views and experiences positively correlated with small to
moderate magnitudes (Table 3). Some strong magnitudes were also observed (where correlation
coeflicients were above 0.50). Specifically, the children’s reported confidence/enjoyment in learning,
aspirations in life/learning, and belonging in school all strongly and positively correlated. Similarly,
the children’s reported enjoyment/appreciation, empathy/affinity for animals, sense of oneness/
responsibility for nature, and interest in learning about nature all strongly and positively correlated.
Additionally, the children’s reports of spending time outdoors in nature strongly and positively
correlated with their reported enjoyment/appreciation of nature. The children’s reported enjoy-
ment/appreciation, empathy/affinity for animals, sense of oneness/responsibility for nature, interest
in learning about nature, and reports of more frequently reading books about nature and wildlife, all
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Table 2. Sample summary and family differences.

Parents/ Parents/
guardians  guardians
went to went to
university:  university:

All No Yes Difference

Indicator (1-5 scales unless otherwise shown) M SD M SD M SD Cohen'sD Sig.(p)
Gender (0 = girls, 1 = boys) 47 50 46 50 .47 50 .039 664
Parents/guardians went to university (0 = no, 1 = yes) 65 48 - - - - - -
Age (years) 836 8 838 .86 830 .86 .092 310
Confidence/enjoyment in learning 430 .75 418 .86 439 .67 287 .004
Aspirations in life/learning 451 66 439 .81 461 54 344 .001
Belonging in school 437 76 424 87 445 7 .269 .007
‘l spend time outdoors in nature’ 366 132 352 137 370 130 135 153
‘| watch nature and wildlife programmes or videos’ 299 149 285 149 311 146 177 .069
‘| read books about nature and wildlife’ 284 144 265 145 3.01 142 251 .010
‘My parents encourage me to spend time outdoors in nature’ 338 152 318 154 356 1.50 252 .007
‘ live near nature, such as a park, some woods, or the countryside’ 4.13 1.21 391 131 431 1.09 341 .001
Enjoyment/appreciation of nature 397 83 390 .86 404 .83 159 .086
Empathy/affinity for animals 445 72 436 .83 454 65 .248 013
Oneness/responsibility for nature 433 72 425 86 438 .65 182 071
Interest in learning about nature 424 95 4.16 1.06 428 .92 122 204
‘| would like a career involving nature or animals’ 381 1.29 3.77 133 385 1.27 .055 .559

Means (‘M’), standard deviations (‘SD’), and the magnitude ('D’; Cohen’s D) and statistical significance (‘Sig. (p)’; p-value) of the
differences between parent/guardian university status are reported. Significant p-values (p < .05) and the associated
magnitudes are highlighted in bold for clarity.

had moderate positive correlations (coefficients above 0.30 but below 0.50) with their reported
aspirations towards careers involving nature or animals.

Predictive associations

Predictive modelling considered the various indicators in stages in order to help gain greater
understanding.

Enjoyment/appreciation of nature

In the first stage of modelling (Table 4), the children’s enjoyment/appreciation of nature was
positively predicted by their educational views (confidence/enjoyment in learning, aspirations in
life/learning, and belonging in school) but was negatively predicted by being a boy (compared to
being a girl). In the second stage of modelling, many nature-related activities were also positively
predictive, whereas belonging in school was no longer predictive. In the third stage of modelling,
the children’s empathy/affinity for animals and oneness/responsibility for nature were also both
positively predictive, over and above the nature-related activities, while the children’s aspirations in
life/learning were no longer predictive. In the fourth and final stage of modelling, the children’s
enjoyment/appreciation of nature was positively predicted by their interest in learning about
nature, empathy/affinity for animals, spending time outdoors in nature, parental encouragement
to spend time outdoors (as reported by the children), reading books about nature/wildlife, oneness/
responsibility for nature, and confidence/enjoyment in learning, but was negatively predicted by
being a boy (compared to being a girl).

The changing pattern of predictors from stage to stage suggested that children with more
positive overall aspirations in life/learning and sense of belonging in school would be more likely
to express higher enjoyment/appreciation of nature, but that may reflect that these children were
more likely to report more frequent engagement with nature-related activities and/or other positive
views about nature (shown through aspirations in life/learning and sense of belonging in school
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Table 4. Predicting enjoyment/appreciation of nature.

Step 1 Step 2 Step 3 Step 4
Predictor B Sig.p B Sig.p B Sig.(p B  Sig.(p)
Intercept/constant NA <.001 NA <.001 NA 210 NA 107
Age (years) -032 389 -044 160 -.036 207 -—-.022 417
Gender (0 = girls, 1 = boys) -170 <.001 -.142 <.001 -.111 <.001 -.089 .001
Parents/guardians went to university (1 = yes, -.001 973  -062 .091 -065 .055 043 .178
compared to no)
Parents/guardians went to university (1 = missing, -027 543 -033 371 -029 388 -.036 .254
compared to no)
Confidence/enjoyment in learning 186 <.001 .127 .004 146  <.001 .096 013
Aspirations in life/learning 162 .001 106 .007 .045 215 .007 .829
Belonging in school 162 .001 .068 095 -011 773 -032 374
‘l spend time outdoors in nature’ 220 <.001 171 <.001 .139 <.001
‘| watch nature and wildlife programmes or videos’ 138 <.001 .074 .023 .042 181
‘| read books about nature and wildlife’ 198 <.001 152 <.001 .115 <.001
‘My parents encourage me to spend time outdoors in 178  <.001 146 <.001 .136 <.001
nature’
‘ live near nature, such as a park, some woods, or the .015 668 —-046 150 -.025 417
countryside’
Empathy/affinity for animals 284 <.001 .186 <.001
Oneness/responsibility for nature 141 <001 M .003
Interest in learning about nature 289 <.001
‘I would like a career involving nature or animals’ .024 451
Explained variance (via adjusted R-squared) 22.6% 47.8% 56.8% 60.8%

Standardised predictive coefficients (‘f') and their statistical significance (‘Sig. (p)’; p-value) are reported. Significant p-values
(p < .05) and the associated coefficients are highlighted in bold for clarity.

losing significance once these other predictors were included within the models). The final model
nevertheless highlighted the relevance of children’s confidence/enjoyment in their learning at
school.

Empathy/affinity for animals

In the final stage of modelling (Table 5), the children’s empathy/affinity for animals was positively
predicted by their oneness/responsibility for nature, interest in learning about nature, enjoyment/
appreciation of nature, and by living near nature, but was negatively predicted by their confidence/
enjoyment in their learning.

The changing pattern of predictors from stage to stage suggested that girls and also children with
more positive overall aspirations in life/learning, sense of belonging in school, and more frequent
engagement in nature-related activities would be more likely to express empathy/affinity for animals,
because these children hold other positive views about nature, which then associate with empathy/
affinity for animals. However, it remains unclear why higher confidence/enjoyment in learning
negatively predicted empathy/affinity for animals when accounting for children’s enjoyment/apprecia-
tion of nature and oneness/responsibility for nature. Given that confidence/enjoyment in learning
positively predicted enjoyment/appreciation of nature (Table 4), further exploration of structural
patterns of association may be beneficial in future research. Structural modelling could potentially
reveal indirect associations (while the research presented here can only reveal direct associations), and
therefore help to quantify overall associations, considered as the sum of direct and indirect associations.

Oneness/responsibility for nature

In the final stage of modelling (Table 6), the children’s sense of oneness/responsibility for nature
was positively predicted by their empathy/affinity for animals, belonging in school, enjoyment/
appreciation of nature, living near to nature, parental encouragement to spend time outdoors,
watching nature/wildlife programmes/videos, and their age.
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Table 5. Predicting empathy/affinity for animals.

Step 1 Step 2 Step 3 Step 4
Predictor B Sig.p B Sig.p B Sig.(p B  Sig.(p)
Intercept/constant NA <.001 NA <.001 NA <.001 NA <.001
Age (years) -037 349 -050 .179 -.047 154 -029 360
Gender (0 = girls, 1 = boys) -.106 .008 -.092 .013 -.029 376 -.014 659
Parents/guardians went to university (1 = yes, .070 134 019 .658 .049 199 .061 101
compared to no)
Parents/guardians went to university (1 = missing, -015 749 -015 734 -003 936 -.013 .724
compared to no)
Confidence/enjoyment in learning —-.041 462 —-089 086 -.148 001 -.173 <.001
Aspirations in life/learning 206 <.001 .168 <.001 .100 .015 .058 147
Belonging in school 239  <.001 .168 .001 .074 .088 .049 247
‘l spend time outdoors in nature’ 145 001 .046 .245 .031 421
‘| watch nature and wildlife programmes or videos’ 150 <.001 .054 .148 .025 .500
‘| read books about nature and wildlife’ 106 013  -003 934 -.029 433
‘My parents encourage me to spend time outdoors in 041 337 -067 078 -.063 .089
nature’
‘ live near nature, such as a park, some woods, or the 128 .002 .071 .049 .084 .016
countryside’
Enjoyment/appreciation of nature 370 <.001 250 <.001
Oneness/responsibility for nature 303 <.001 267 <.001
Interest in learning about nature 263 <.001
‘I would like a career involving nature or animals’ .066 .070
Explained variance (via adjusted R-squared) 14.8% 27.4% 43.7% 47.5%

Standardised predictive coefficients (‘f') and their statistical significance (‘Sig. (p)’; p-value) are reported. Significant p-values
(p < .05) and the associated coefficients are highlighted in bold for clarity.

Table 6. Predicting oneness/responsibility for nature.

Step 1 Step 2 Step 3 Step 4
Predictor B Sig.() B Sig.(p) B Sig.(®) B Sig.(p)
Intercept/constant NA  <.001 NA  <.001 NA .185 NA 133
Age (years) .068 .073 .044 202 .066 .038 .065 .043
Gender (0 = girls, 1T = boys) —.047 222 -034 316 .017 .606 .017 590
Parents/guardians went to university (1 = yes, .039 384 -024 562 -.018 627 -.015 .691
compared to no)
Parents/guardians went to university (1 = missing, —.006 .899 .002 967 011 755 .009 .804
compared to no)
Confidence/enjoyment in learning .086 105 .041 394 .044 324 .036 424
Aspirations in life/learning 147 002 096 .025 .030 457 .024 .560
Belonging in school 301 <.001 225 <.001 .165 <.001 .157 <.001
‘| spend time outdoors in nature’ .059 145 -.021 578  —-.027 473
‘| watch nature and wildlife programmes or videos’ 147  <.001 .080 027 .075 .041
‘| read books about nature and wildlife’ 117 .003 .052 162 .051 .181
‘My parents encourage me to spend time outdoors in 139 <001  .097 .009 101 .007
nature’
‘ live near nature, such as a park, some woods, or the 169  <.001 130 <.001 .131 <.001
countryside’
Enjoyment/appreciation of nature 174 <.001  .150 .003
Empathy/affinity for animals 286 <.001 269 <.001
Interest in learning about nature .086 .084
‘l would like a career involving nature or animals’ -029 421
Explained variance (via adjusted R-squared) 22.1% 37.1% 46.8% 47.0%

Standardised predictive coefficients (‘f') and their statistical significance (‘Sig. (p)’; p-value) are reported. Significant p-values
(p < .05) and the associated coefficients are highlighted in bold for clarity.

The changing pattern of predictors from stage to stage suggested similar insights as before, and
(together with the other findings) broadly convey that some educational views and nature-related
activities associate with views about nature (such as enjoyment/appreciation of nature, empathy/
affinity for animals, and oneness/responsibility for nature), which then generally associate with one
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another. Nevertheless, interest in learning about nature did not predict oneness/responsibility for
nature when accounting for the children’s other views about nature.

Interest in learning about nature
In the final stage of modelling (Table 7), the children’s interest in learning about nature was
positively predicted by their enjoyment/appreciation of nature, empathy/affinity for animals,
aspirations towards careers involving nature/animals, confidence/enjoyment in learning, aspira-
tions in life/learning, belonging in school, watching nature/wildlife programmes/videos, and
spending time outdoors in nature.

The changing pattern of predictors from stage to stage suggested that girls would be more likely
to express interest in learning about nature, but that this reflected differences in enjoyment/
appreciation of nature and/or empathy/affinity for animals (girls were indeed predicted to express
higher enjoyment/appreciation of nature; Table 4).

Aspirations towards careers involving nature or animals

In the final stage of modelling (Table 8), the children’s aspirations towards careers involving nature/
animals were positively predicted by their interest in learning about nature, reading books about
nature/wildlife, and parental encouragement to spend time outdoors in nature, but were negatively
predicted by their age.

The changing pattern of predictors from stage to stage (together with the other findings)
suggested that children with higher enjoyment/appreciation of nature and/or empathy/affinity for
animals would be more likely to express aspirations towards careers involving nature/animals,
because enjoyment/appreciation of nature and empathy/affinity for animals associate with interest
in learning about nature, which then associates with aspirations towards careers involving nature/
animals.

Table 7. Predicting interest in learning about nature.

Step 1 Step 2 Step 3 Step 4
Predictor B Sig. (p) B Sig. (p) B Sig. (p) B Sig. (p)
Intercept/constant NA .002 NA .009 NA .098 NA .030
Age (years) -055 126 -050 .124 -027 337 -.008 .767
Gender (0 = girls, 1 = boys) -122 001 -.102 002 -.033 249 -.021 445
Parents/guardians went to university (1 = yes, -026 535 —-066 .086 —.049 142 043 .186

compared to no)
Parents/guardians went to university (1 = missing, 024 .570 .020 .599 .034 .306 .030 346
compared to no)

Confidence/enjoyment in learning 191 <001 140 002 117 004 .104 .008
Aspirations in life/learning 219 <001 183 <.001 .105 .003 .087 012
Belonging in school 216 <.001 .152 <.001 .078 038 .080 .030
‘| spend time outdoors in nature’ 165 <.001  .057 .093 066 .046
‘| watch nature and wildlife programmes or videos'’ 169 <.001 .082 .012 .071 025
‘| read books about nature and wildlife’ 161  <.001 .066 .049 .041 210
‘My parents encourage me to spend time outdoors in .054 148 -.021 529 -.037 252
nature’

‘| live near nature, such as a park, some woods, or the -.007 .837 -.052 .101 -.039 204
countryside’

Enjoyment/appreciation of nature 321 <.001 294 <.001
Empathy/affinity for animals 229 <.001 200 <.001
Oneness/responsibility for nature 061 113 .064 .084
‘| would like a career involving nature or animals’ 178 <.001
Explained variance (via adjusted R-squared) 29.6% 43.7% 57.8% 60.1%

Standardised predictive coefficients (‘B') and their statistical significance (‘Sig. (p)’; p-value) are reported. Significant p-values
(p < .05) and the associated coefficients are highlighted in bold for clarity.



14 (&) R.SHELDRAKE AND M. J. REISS

Table 8. Predicting ‘I would like a career involving nature or animals’.

Step 1 Step 2 Step 3 Step 4
Predictor B Sig.p B Sig.p B Sig.(p B  Sig.(p)
Intercept/constant NA <.001 NA <.001 NA .054 NA .017
Age (years) -131 001 -.123 .002 -.107 .006 -.098 .009
Gender (0 = girls, 1 = boys) -118 004 -.102 009 -066 .089 —.055 .144
Parents/guardians went to university (1 = yes, -012 805 -—-040 388 -—034 450 -.018 .681

compared to no)
Parents/guardians went to university (1 = missing, .010 .837 013 784 .020 656 .009 .838
compared to no)

Confidence/enjoyment in learning 110 .054 .076 164 .073 .180 .034 518
Aspirations in life/learning 175 .001 144 003 102 036 .067 .155
Belonging in school .058 .269 .025 623 -.008 870 —-.034 495
‘l spend time outdoors in nature’ .005 908 -.051 273 -069 .123
‘| watch nature and wildlife programmes or videos’ 105 017 .063 154 .036 403
‘| read books about nature and wildlife’ 184 <.001 .140 .002 118 .008
‘My parents encourage me to spend time outdoors in 21 .007 091 044 098 .026
nature’
‘ live near nature, such as a park, some woods, or the -052 226 —-.072 .093 -.055 .187
countryside’
Enjoyment/appreciation of nature 149 010 .044 451
Empathy/affinity for animals 167 .001 .092 .070
Oneness/responsibility for nature -021 688 —-.041 421
Interest in learning about nature 328 <.001
Explained variance (via adjusted R-squared) 10.6% 18.4% 22.1% 26.5%

Standardised predictive coefficients (‘f') and their statistical significance (‘Sig. (p)’; p-value) are reported. Significant p-values
(p < .05) and the associated coefficients are highlighted in bold for clarity.

Discussion

Biology education has many aims, including inspiring children’s interest, curiosity, and under-
standing about the natural world (Kampourakis and Reiss 2018). Science education and wider
policies also continue to support children towards science-related careers, including those involving
nature and animals, and to foster children’s interests and orientations towards supporting and
protecting nature (Department for Environment, Food and Rural Affairs 2018; Royal Society of
Biology 2019; Royal Society 2014; State of Nature 2019). Within these wider contexts, the presented
results offer new insights. The findings reveal numerous associations between children’s views,
which suggest how children’s interests and enjoyment may link and develop. The findings also
highlight the importance of particular nature-related activities, which may be tangible avenues for
support and encouragement, and also highlight the importance of children’s wider views about
their education.

The children’s enjoyment/appreciation of experiencing nature and empathy/affinities towards
animals were two of the strongest positive predictors of the children’s interest in learning about
nature, which was the strongest positive predictor of the children’s aspirations towards careers
involving nature or animals. Many other insights were revealed, including that: children’s reports of
spending time outdoors positively predicted their enjoyment/appreciation of nature and their
interest in learning about nature; watching nature-related media positively predicted sense of
oneness/responsibility for nature and interest in learning about nature; and reading books about
nature/wildlife positively predicted enjoyment/appreciation of nature and aspirations towards
careers involving nature or animals. These results emerged while accounting for the children’s
other views about nature; for example, the children’s reports of spending time outdoors positively
predicted their interest in learning about nature, over and above their enjoyment/appreciation of
nature and empathy/affinity for animals, which were also both positively and independently
predictive.

These results affirm and also extend earlier research, which has linked children’s generalised
affinities/orientations towards nature (‘nature connection’) with visiting and/or otherwise engaging
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with nature (Cheng and Monroe 2012; Szczytko et al. 2020), and with other activities such as
watching wildlife, reading books about the natural world, and watching nature-related media
(Eagles and Demare 1999; Hunt et al. 2017). The results also affirm and extend earlier research
that has revealed associations between children’s nature connection and actions and behaviours that
support/protect the environment (e.g. Cheng and Monroe 2012; Hughes, Richardson, and Lumber
2018). Previous research has often considered nature connection through aggregating enjoyment/
appreciation of nature, empathy/affinity for animals, oneness/responsibility for nature, and/or
other views. The results presented here highlighted that new insights are possible through con-
sidering these views separately, given that different arrays of predictors were relevant for each
outcome. The importance of empathy/affinities towards animals also links with research that has
highlighted that children often appreciate and feel empathy and concern towards animals and
plants (Bonnett and Williams 1998; Harvey et al. 2020).

These results also reveal new and wider insights. Children’s views about nature may not
necessarily only link with nature-related activities and aspects of life. Specifically, higher confi-
dence/enjoyment in learning, aspirations in life/learning, and sense of school belonging indepen-
dently and positively predicted the children’s interest in learning about nature, even when
accounting for their other views about nature. Children’s confidence/enjoyment in learning and
sense of belonging in school have been found to link to various beneficial outcomes within
education such as attainment, which further highlights their importance (e.g. Allen et al. 2018;
Green et al. 2012). Ensuring that children can feel supported and confident at school may help
facilitate their freedom to develop more specific learning interests such as towards nature.

The children’s aspirations towards careers involving nature or animals were positively predicted
by their interest in learning about nature, reading books about nature, and parental encouragement
to spend time outdoors in nature, but were negatively predicted by age (i.e. older children were
predicted to express lower aspirations). These results provide new evidence on children’s views, and
complement previous research that has focused on adult environmentalists and their retrospective
accounts of influences on their career trajectories (Chawla 1998; Corcoran 1999; Palmer 1993;
Tanner 1980). The results affirm the importance of children’s interest, which has been frequently
highlighted within research exploring studying and career progressions towards (or away from)
biology and science (Henriksen, Jensen, and Sjaastad 2015; Regan and DeWitt 2015). These results
also highlight the importance of parental encouragement, which may perhaps reflect wider home
support towards nature-related affinities. Parental encouragement and support during childhood
has been highlighted as an important influence within recollections by environmentalists and
naturalists (Chawla 1998; Corcoran 1999; Hecht, Knutson, and Crowley 2019; Palmer 1993;
Tanner 1980). Nevertheless, further research remains necessary in order to understand why older
children express lower aspirations. Children’s career aspirations may also develop, change, and/or
be influenced in various ways over time, which suggests that more detailed and extensive research
may be beneficial.

Educational and wider implications

The results presented here offer implications for educators and other stakeholders, and also for
educational researchers and foci for future research.

Various nature-related activities could be encouraged, facilitated, and/or integrated within
education. The results presented here revealed that children’s reports of more frequently watch-
ing nature/wildlife programmes/videos positively predicted their interest in learning about nature
and sense of oneness/responsibility for nature. The children’s reports of more frequently spend-
ing time outdoors also positively predicted their enjoyment/appreciation of nature and their
interest in learning about nature. This suggests that outdoor learning activities and excursions
facilitated by schools may be beneficial, particularly given that some children may not otherwise
have these opportunities. Outdoor learning activities have indeed been found to link with
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children’s interest in learning about nature (e.g. Hinds 2011; Stern, Powell, and Ardoin 2008) and
children’s interests and appreciation of wildlife (e.g. Lindemann-Matthies 2005). Nevertheless,
the associations between children’s reports of spending time outdoors in nature, their enjoyment/
appreciation of nature, and their interest in learning about nature and other views, suggest that
some benefits from spending time outdoors in nature may depend on children enjoying the
experience. Children may benefit from support and/or encouragement to help overcome barriers
to engaging with nature. Children may also benefit from support and encouragement to find their
own personally enjoyable ways to experience nature, which might involve different activities and/
or avenues for different children.

From a wider educational perspective, biology education and environmental education have
multiple aims, including fostering interests in learning about nature and also orientations towards
supporting/protecting nature (considered as oneness/responsibility for nature within the research
presented here). The presented results highlight an important implication: there may be many ways
to promote and foster children’s views, but different aspects of life may be more or less relevant for
different outcomes. Additionally, while accounting for their other views, the children’s sense of
oneness/responsibility for nature did not independently predict their interest in learning about
nature, and the children’s interest in learning about nature did not independently predict their
sense of oneness/responsibility for nature. This broadly suggests that applying diverse and multiple
approaches may be beneficial.

Finally, the results presented here showed that the children, on average, conveyed positive
enjoyment/appreciation of nature, empathy/affinity for animals, oneness/responsibility for nature,
and interest in learning about nature. In earlier research, children across England have often been
found to express positive affinities and orientations towards nature (e.g. Hughes et al. 2019; Kerr
2015). Children are not necessarily ‘disconnected’ from nature. Nevertheless, the results presented
here showed that girls tended to have more positive views about nature than boys, especially for
their enjoyment/appreciation of nature, which affirms previous research (e.g. Hughes et al. 2019;
Richardson et al. 2019). The results presented here also highlight that children who said that either
of their parents/guardians had gone to university reported more frequent reading of books about
nature/wildlife, parental encouragement to spend time outdoors in nature, and that they lived closer
to nature. Essentially, education and research may need to focus on addressing inequality and
inequity in order to ensure that all children can be supported to access and enjoy nature.

Limitations

The analysis considered children’s questionnaire responses at only one time point, and so cannot
definitively establish whether some views or aspects of life (as reported on a questionnaire)
influence or entail other views or aspects of life. Additionally, findings from the children considered
within this research may not necessarily be generalisable to children of different ages and/or
children in different contexts (such as in different areas of England and/or in different countries).
The children were also due to engage in outdoor learning activities, and so might differ from
children in other schools without these opportunities. From a wider perspective, qualitative
research using interviews would also help affirm and/or gain new insights to complement and/or
extend quantitative research using surveys.

The questionnaire aimed to maximise validity/reliability through applying existing items (e.g.
from Cheng and Monroe 2012), which also enhanced contextualisation and comparability with
prior studies. Nevertheless, future research could extend and/or refine questionnaire items.
Acceptable measurement reliability is often considered as Cronbach’s alpha coefficients being
0.70 or higher, and the indicator of life/learning aspirations showed lower reliability (‘Doing well
in school will help me in the future’, T have goals and plans for the future’, and I think I will be
successful when I grow up’; 3 items, Cronbach’s alpha = 0.636). It is possible that younger children
might find these areas to be harder or more complex to consider. For example, having or not having
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aspirations towards particular careers might be relatively simple to consider, while having ‘goals
and plans’ and/or ‘being successful’ are more generalised and abstracted ideas and so might be open
to more interpretation. Other questionnaire areas could also be developed further, such as con-
sidering enjoyment and confidence for learning biology and/or about nature rather than for
schoolwork in general.

Many aspects of life may influence children’s views, and the questionnaire could only consider
a limited number of aspects within a reasonable length. Social-cognitive perspectives onto learning
and motivation highlight the relevance of someone’s context and circumstances (including social
contexts and norms) and someone’s emerging identity, which link with their various attitudes and
self-beliefs (including self-confidence and interest/enjoyment in various activities), which then link
with their intentions/aspirations and actions (Eccles 2009). These perspectives are somewhat
similar to the theory of planned behaviour (Ajzen 1991), which highlights the importance of
attitudes, social norms, self-confidence, and other aspects of life, and which has frequently been
applied in order to model and predict behaviours that support and protect nature (Bamberg and
Mbéser 2007). These different theories and perspectives usually involve slightly different conceptua-
lisation and contextualisation of particular components (such as ‘attitudes’ and ‘intentions’), but
similarly highlight the general importance of someone’s socio-cultural context and localised
circumstances as well as their personal characteristics, experiences, and their own diverse views.
These theories and perspectives suggest further areas to explore when considering children’s
interest in learning about nature and children’s aspirations towards nature-related careers.

Affinities/orientations towards nature are often generalised into the idea of ‘nature connection’.
Different conceptualisations of nature connection place different emphases on people inherently
valuing experiences of nature and enjoying being in nature, feeling in harmony and connected with
nature, and other related notions. Despite varying foci and conceptualisations, different measures of
nature connection have been found to closely associate (Tam 2013). The results presented here
reveal insights that became possible through separately considering enjoyment/appreciation of
nature, empathy/affinity for animals, oneness/responsibility for nature, and interest in learning
about nature. This suggests the benefit of further reflection regarding how affinities/orientations
towards nature could or should be conceptualised and considered within research.

Disclosure statement

The research was undertaken independently from the funding organisation. The authors have no relevant financial or
non-financial competing interests. The authors are grateful for the help of the children who participated in the
research.

Research participants and ethics review

The research was reviewed and approved by the ethics committee of the UCL Institute of Education (reference REC
872) before any data were collected.

Funding

Funding for the research was received from The Wildlife Trusts.

ORCID

Richard Sheldrake (1) http://orcid.org/0000-0002-2909-6478
Michael J. Reiss (=) http://orcid.org/0000-0003-1207-4229



18 R. SHELDRAKE AND M. J. REISS

References

Aaron, R, and P. Witt. 2011. “Urban Students’ Definitions and Perceptions of Nature.” Children Youth and
Environments 21 (2): 145-167.

Ajzen, 1. 1991. “The Theory of Planned Behavior.” Organizational Behavior and Human Decision Processes 50 (2):
179-211. doi:10.1016/0749-5978(91)90020-T.

Allen, K., M. Kern, D. Vella-Brodrick, J. Hattie, and L. Waters. 2018. “What Schools Need to Know about Fostering
School Belonging: A Meta-analysis.” Educational Psychology Review 30 (1): 1-34. d0i:10.1007/s10648-016-9389-
8.

Ballantyne, R,, J. Fien, and J. Packer. 2001. “Program Effectiveness in Facilitating Intergenerational Influence in
Environmental Education: Lessons from the Field.” Journal of Environmental Education 32 (4): 8-15. doi:10.1080/
00958960109598657.

Bamberg, S., and G. Mdser. 2007. “Twenty Years after Hines, Hungerford, and Tomera: A New Meta-analysis of
Psycho-social Determinants of Pro-environmental Behaviour.” Journal of Environmental Psychology 27 (1): 14-25.
doi:10.1016/j.jenvp.2006.12.002.

Barbaro, N., and S. Pickett. 2016. “Mindfully Green: Examining the Effect of Connectedness to Nature on the
Relationship between Mindfulness and Engagement in Pro-environmental Behavior.” Personality and Individual
Differences 93: 137-142. doi:10.1016/j.paid.2015.05.026.

Bonnett, M., and J. Williams. 1998. “Environmental Education and Primary Children’s Attitudes Towards Nature
and the Environment.” Cambridge Journal of Education 28 (2): 159-174. d0i:10.1080/0305764980280202.

Bonnette, R., K. Crowley, and C. Schunn. 2019. “Falling in Love and Staying in Love with Science: Ongoing Informal
Science Experiences Support Fascination for All Children.” International Journal of Science Education 41 (12):
1626-1643. doi:10.1080/09500693.2019.1623431.

Cardinale, B., J. E. Duffy, A. Gonzalez, D. Hooper, C. Perrings, and P. Venail; Srivas. 2012. “Biodiversity Loss and Its
Impact on Humanity.” Nature 486 (7401): 59-67. doi:10.1038/nature11148.

Chawla, L. 1998. “Significant Life Experiences Revisited: A Review of Research on Sources of Environmental
Sensitivity.” Journal of Environmental Education 29 (3): 11-21. doi:10.1080/00958969809599114.

Chawla, L. 2020. “Childhood Nature Connection and Constructive Hope: A Review of Research on Connecting with
Nature and Coping.” People and Nature 2 (3): 619-642. doi:10.1002/pan3.10128.

Cheng, J. C.-H., and M. Monroe. 2012. “Connection to Nature: Children’s Affective Attitude toward Nature.”
Environment and Behavior 44 (1): 31-49. doi:10.1177/0013916510385082.

Cohen, J. 1988. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale, New Jersey: Lawrence
Earlbaum Associates.

Collado, S., L. Iniguez-Rueda, and J. Corraliza. 2016. “Experiencing Nature and Children’s Conceptualizations of the
Natural World.” Children’s Geographies 14 (6): 716-730. doi:10.1080/14733285.2016.1190812.

Corcoran, P. B. 1999. “Formative Influences in the Lives of Environmental Educators in the United States.”
Environmental Education Research 5 (2): 207-220. doi:10.1080/1350462990050207.

Department for Education. 2014. “The National Curriculum in England: Framework Document” London:
Department for Education. Accessed July 1 2017. from https://www.gov.uk/government/publications/national-
curriculum-in-england-framework-for-key-stages-1-to-4

Department for Environment, Food and Rural Affairs. 2018. “A Green Future: Our 25 Year Plan to Improve the
Environment.” London: Department for Environment, Food and Rural Affairs.

Dettweiler, U., G. Lauterbach, C. Becker, and P. Simon. 2017. “A Bayesian Mixed-Methods Analysis of Basic
Psychological Needs Satisfaction through Outdoor Learning and Its Influence on Motivational Behavior in
Science Class.” Frontiers in Psychology 8 (2235): 1-20. doi:10.3389/fpsyg.2017.02235.

Dierking, L., and J. Falk. 1997. “School Field Trips: Assessing Their Long-Term Impact.” Curator 40 (3): 211-218.
doi:10.1111/j.2151-6952.1997.tb01304 x.

Dunlap, R, and K. Van Liere. 1978. “The “New Environmental Paradigm”.”
(4): 10-19. doi:10.1080/00958964.1978.10801875.

Eagles, P., and R. Demare. 1999. “Factors Influencing Children’s Environmental Attitudes.” Journal of Environmental
Education 30 (4): 33-37. doi:10.1080/00958969909601882.

Eccles, J. 2009. “Who Am I and What Am I Going to Do with My Life? Personal and Collective Identities as
Motivators of Action.” Educational Psychologist 44 (2): 78-89. doi:10.1080/00461520902832368.

Flowers, E., P. Freeman, and V. Gladwell. 2016. “A Cross-sectional Study Examining Predictors of Visit Frequency to
Local Green Space and the Impact This Has on Physical Activity Levels.” BMC Public Health 16 (420): 1-8.
d0i:10.1186/512889-016-3050-9.

Folke, C., A. Jansson, J. Rockstrom, P. Olsson, S. Carpenter, F. Chapin, ... H. Osterblom. 2011. “Reconnecting to the
Biosphere.” AMBIO 40 (7): 719-738. d0i:10.1007/s13280-011-0184-y.

Green, J., G. Liem, A. Martin, S. Colmar, H. Marsh, and D. McInerney. 2012. “Academic Motivation, Self-concept,
Engagement, and Performance in High School: Key Processes from a Longitudinal Perspective.” Journal of
Adolescence 35 (5): 1111-1122. doi:10.1016/j.adolescence.2012.02.016.

Journal of Environmental Education 9


https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1007/s10648-016-9389-8
https://doi.org/10.1007/s10648-016-9389-8
https://doi.org/10.1080/00958960109598657
https://doi.org/10.1080/00958960109598657
https://doi.org/10.1016/j.jenvp.2006.12.002
https://doi.org/10.1016/j.paid.2015.05.026
https://doi.org/10.1080/0305764980280202
https://doi.org/10.1080/09500693.2019.1623431
https://doi.org/10.1038/nature11148
https://doi.org/10.1080/00958969809599114
https://doi.org/10.1002/pan3.10128
https://doi.org/10.1177/0013916510385082
https://doi.org/10.1080/14733285.2016.1190812
https://doi.org/10.1080/1350462990050207
https://www.gov.uk/government/publications/national-curriculum-in-england-framework-for-key-stages-1-to-4
https://www.gov.uk/government/publications/national-curriculum-in-england-framework-for-key-stages-1-to-4
https://doi.org/10.3389/fpsyg.2017.02235
https://doi.org/10.1111/j.2151-6952.1997.tb01304.x
https://doi.org/10.1080/00958964.1978.10801875
https://doi.org/10.1080/00958969909601882
https://doi.org/10.1080/00461520902832368
https://doi.org/10.1186/s12889-016-3050-9
https://doi.org/10.1007/s13280-011-0184-y
https://doi.org/10.1016/j.adolescence.2012.02.016

JOURNAL OF BIOLOGICAL EDUCATION 19

Gurholt, K. P. 2014. “Joy of Nature, Friluftsliv Education and Self: Combining Narrative and Cultural-ecological
Approaches to Environmental Sustainability.” Journal of Adventure Education and Outdoor Learning 14 (3):
233-246. d0i:10.1080/14729679.2014.948802.

Hamlyn, B., T. Hanson, S. Malam, C. Man, K. Smith, and L. Williams. 2020. Young People’s Views on Science
Education: Science Education Tracker 2019: Wave 2. London: Wellcome Trust.

Harvey, C., J. Hallam, M. Richardson, and R. Wells. 2020. “The Good Things Children Notice in Nature: An
Extended Framework for Reconnecting Children with Nature.” Urban Forestry & Urban Greening 49 (126573):
1-8. doi:10.1016/j.ufug.2019.126573.

Hecht, M., K. Knutson, and K. Crowley. 2019. “Becoming a Naturalist: Interest Development across the Learning
Ecology.” Science Education 103 (3): 2019. doi:10.1002/sce.21503.

Henderson, D., M. Stanisstreet, and E. Boyes. 2007. “Who Wants a Job in Biology? Student Aspirations and
Perceptions.” Journal of Biological Education 41 (4): 156-161. doi:10.1080/00219266.2007.9656091.

Henriksen, E. K., F. Jensen, and J. Sjaastad. 2015. “The Role of Out-of-School Experiences and Targeted Recruitment
Efforts in Norwegian Science and Technology Students’ Educational Choice.” International Journal of Science
Education, Part B 5 (3): 203-222. doi:10.1080/21548455.2014.900585.

Hinds, J. 2011. “Woodland Adventure for Marginalized Adolescents: Environmental Attitudes, Identity and
Competence.” Applied Environmental Education & Communication 10 (4): 228-237. doi:10.1080/
1533015X.2011.669689.

Hughes, J., M. Richardson, and R. Lumber. 2018. “Evaluating Connection to Nature and the Relationship with
Conservation Behaviour in Children.” Journal for Nature Conservation 45: 11-19. doi:10.1016/j.jnc.2018.07.004.

Hughes, J., M. Rogerson, J. Barton, and R. Bragg. 2019. “Age and Connection to Nature: When Is Engagement
Critical?” Frontiers in Ecology and the Environment 17 (5): 265-269. doi:10.1002/fee.2035.

Hungerford, H., R. B. Peyton, and R. Wilke. 1980. “Goals for Curriculum Development in Environmental
Education.” Journal of Environmental Education 11 (3): 42-47. doi:10.1080/00958964.1980.9941381.

Hungerford, H., and T. Volk. 1990. “Changing Learner Behavior Through Environmental Education.” Journal of
Environmental Education 21 (3): 8-21. d0i:10.1080/00958964.1990.10753743.

Hunt, A, D. Stewart, M. J. H. Richardson, R. Bragg, M. White, and J. Burt. 2017. “Monitor of Engagement with the
Natural Environment: Developing a Method to Measure Nature Connection across the English Population
(Adults and Children).” York: Natural England.

Kampourakis, K., and M. J. Reiss, eds. 2018. Teaching Biology in Schools: Global Research, Issues, and Trends.
New York: Routledge.

Kendall, S., and J. Rodger. 2015. “Paul Hamlyn Foundation: Evaluation of Learning Away: Final Report.” Leeds: York
Consulting.

Kerr, K. 2015. “Report for the Royal Society for the Protection of Birds (RSPB): Connection to Nature Questionnaire
on the Northern Ireland Kids Life and Times Survey.” Belfast: Queen’s University Belfast.

Knapp, D. 2000. “The Thessaloniki Declaration: A Wake-Up Call for Environmental Education?” Journal of
Environmental Education 31 (3): 32-39. d0i:10.1080/00958960009598643.

Knapp, D., and G. Benton. 2006. “Episodic and Semantic Memories of a Residential Environmental Education
Program.” Environmental Education Research 12 (2): 165-177. doi:10.1080/13504620600688906.

Larson, L., G. Green, and S. Castleberry. 2011. “Construction and Validation of an Instrument to Measure
Environmental Orientations in a Diverse Group of Children.” Environment and Behavior 43 (1): 72-89.
doi:10.1177/0013916509345212.

Lereya, S. T., N. Humphrey, P. Patalay, M. Wolpert, J. Bhnke, A. Macdougall, and J. Deighton. 2016. “The Student
Resilience Survey: Psychometric Validation and Associations with Mental Health.” Child and Adolescent
Psychiatry and Mental Health 10 (44): 1-15. doi:10.1186/s13034-016-0132-5.

Liddicoat, K., and M. Krasny. 2014. “Memories as Useful Outcomes of Residential Outdoor Environmental
Education.” Journal of Environmental Education 45 (3): 178-193. doi:10.1080/00958964.2014.905431.

Lin, B, R. Fuller, R. Bush, K. Gaston, and D. Shanahan. 2014. “Opportunity or Orientation? Who Uses Urban Parks
and Why.” PLoS ONE 9 (1): e87422. doi:10.1371/journal.pone.0087422.

Lindemann-Matthies, P. 2005. “Loveable’ Mammals and ‘Lifeless’ Plants: How Children’s Interest in Common Local
Organisms Can Be Enhanced through Observation of Nature.” International Journal of Science Education 27 (6):
655-677. do0i:10.1080/09500690500038116.

Mackay, C., and M. Schmitt. 2019. “Do People Who Feel Connected to Nature Do More to Protect It? A
Meta-analysis.” Journal of Environmental Psychology 65 (101323): 1-9. doi:10.1016/j.jenvp.2019.101323.

Maltese, A., C. Melki, and H. Wiebke. 2014. “The Nature of Experiences Responsible for the Generation and
Maintenance of Interest in STEM.” Science Education 98 (6): 937-962. doi:10.1002/sce.21132.

Maltese, A., and R. Tai. 2010. “Eyeballs in the Fridge: Sources of Early Interest in Science.” International Journal of
Science Education 32 (5): 669-685. doi:10.1080/09500690902792385.

Mayer, F. S., and C. M. Frantz. 2004. “The Connectedness to Nature Scale: Ameasure of Individuals’ Feeling in
Community with Nature.” Journal of Environmental Psychology 24 (4): 503-515. doi:10.1016/j.
jenvp.2004.10.001.


https://doi.org/10.1080/14729679.2014.948802
https://doi.org/10.1016/j.ufug.2019.126573
https://doi.org/10.1002/sce.21503
https://doi.org/10.1080/00219266.2007.9656091
https://doi.org/10.1080/21548455.2014.900585
https://doi.org/10.1080/1533015X.2011.669689
https://doi.org/10.1080/1533015X.2011.669689
https://doi.org/10.1016/j.jnc.2018.07.004
https://doi.org/10.1002/fee.2035
https://doi.org/10.1080/00958964.1980.9941381
https://doi.org/10.1080/00958964.1990.10753743
https://doi.org/10.1080/00958960009598643
https://doi.org/10.1080/13504620600688906
https://doi.org/10.1177/0013916509345212
https://doi.org/10.1186/s13034-016-0132-5
https://doi.org/10.1080/00958964.2014.905431
https://doi.org/10.1371/journal.pone.0087422
https://doi.org/10.1080/09500690500038116
https://doi.org/10.1016/j.jenvp.2019.101323
https://doi.org/10.1002/sce.21132
https://doi.org/10.1080/09500690902792385
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1016/j.jenvp.2004.10.001

20 R. SHELDRAKE AND M. J. REISS

Nisbet, E., and J. Zelenski. 2013. “The NR-6: A New Brief Measure of Nature Relatedness.” Frontiers in Psychology 4
(813): 1-11. doi:10.3389/fpsyg.2013.00813.

Nisbet, E., . Zelenski, and S. Murphy. 2009. “The Nature Relatedness Scale: Linking Individuals’ Connection with
Nature to Environmental Concern and Behavior.” Environment and Behavior 41 (5): 715-740. do0i:10.1177/
0013916508318748.

OECD. 2015. How’s Life? 2015: Measuring Well-being. Paris: OECD Publishing. doi:10.1787/how_life-2015-en.

Osborne, J., and J. Dillon. 2008. Science Education in Europe: Critical Reflections. London: Nuffield Foundation.

Palmer, J. 1993. “Development of Concern for the Environment and Formative Experiences of Educators.” Journal of
Environmental Education 24 (3): 26-30. doi:10.1080/00958964.1993.9943500.

Regan, E., and J. DeWitt. 2015. “Attitudes, Interest and Factors Influencing STEM Enrolment Behaviour: An
Overview of Relevant Literature.” In Understanding Student Participation and Choice in Science and Technology
Education, edited by E. K. Henriksen, J. Dillon, and J. Ryder, 63-88. Dordrecht: Springer. doi:10.1007/978-94-007-
7793-4_5.

Restall, B., and E. Conrad. 2015. “A Literature Review of Connectedness to Nature and Its Potential for
Environmental Management.” Journal of Environmental Management 159: 264-178. doi:10.1016/j.
jenvman.2015.05.022.

Richardson, M., A. Cormack, L. McRobert, and R. Underhill. 2016. “30 Days Wild: Development and Evaluation of a
Large-Scale Nature Engagement Campaign to Improve Well-Being.” PLoS ONE 11 (2): €0149777. doi:10.1371/
journal.pone.0149777.

Richardson, M., A. Hunt, J. Hinds, R. Bragg, D. Fido, D. Petronzi, ... M. White. 2019. “A Measure of Nature
Connectedness for Children and Adults: Validation, Performance, and Insights.” Sustainability 11 (3250): 1-16.
doi:10.3390/su11123250.

Rios, C., and I. Menezes. 2017. ““I Saw a Magical Garden with Flowers that People Could Not Damage!’: Children’s
Visions of Nature and of Learning about Nature in and Out of School.” Environmental Education Research 23 (10):
1402-1413. d0i:10.1080/13504622.2017.1325450.

Royal Society. 2006. “A Degree of Concern? UK First Degrees in Science, Technology and Mathematics.” London:
Royal Society.

Royal Society. 2008. “A Higher Degree of Concern.” London: Royal Society.

Royal Society. 2014. “Vision for Science and Mathematics Education.” London: Royal Society.

Royal Society of Biology. 2019. Biology Changing the World: Royal Society of Biology Strategic Plan 2019-2021.
London: Royal Society of Biology.

RSPB. 2013. Connecting with Nature: Finding Out How Connected to Nature the UK’s Children Are. Sandy: Royal
Society for the Protection of Birds.

Shanahan, D., D. Cox, R. Fuller, S. Hancock, B. Lin, K. Anderson, ... K. Gaston. 2017. “Variation in Experiences of
Nature across Gradients of Tree Cover in Compact and Sprawling Cities.” Landscape and Urban Planning 157:
231-238. doi:10.1016/j.Jandurbplan.2016.07.004.

Stapp, W. 1969. “The Concept of Environmental Education.” Environmental Education 1 (1): 30-31. doi:10.1080/
00139254.1969.10801479.

State of Nature. 2019. The State of Nature 2019. Nottingham: National Biodiversity Network.

Stern, M., R. Powell, and N. Ardoin. 2008. “What Difference Does It Make? Assessing Outcomes from Participation
in a Residential Environmental Education Program.” Journal of Environmental Education 39 (4): 31-43.
doi:10.3200/JOEE.39.4.31-43.

Szczytko, R., K. T. Stevenson, M. N. Peterson, and H. Bondell. 2020. “How Combinations of Recreational Activities
Predict Connection to Nature among Youth.” The Journal of Environmental Education 1-15. doi:10.1080/
00958964.2020.1787313.

Tam, K.-P. 2013. “Concepts and Measures Related to Connection to Nature: Similarities and Differences.” Journal of
Environmental Psychology 34: 64-78. doi:10.1016/j.jenvp.2013.01.004.

Tanner, D. 2010. “Fifth Graders’ Knowledge, Attitudes, and Behavior toward Habitat Loss and Landscape
Fragmentation.” Human Dimensions of Wildlife 15 (6): 418-432. doi:10.1080/10871209.2010.503236.

Tanner, T. 1980. “Significant Life Experiences: A New Research Area in Environmental Education.” Journal of
Environmental Education 11 (4): 20-24. doi:10.1080/00958964.1980.9941386.

Uitto, A. 2014. “Interest, Attitudes And Self-Efficacy Beliefs Explaining Upper-Secondary School Students’
Orientation Towards Biology-Related Careers.” International Journal of Science and Mathematics Education 12
(6): 1425-1444. doi:10.1007/s10763-014-9516-2.

Uitto, A., K. Juuti, J. Lavonen, R. Byman, and V. Meisalo. 2011. “Secondary School Students’ Interests, Attitudes and
Values Concerning School Science Related to Environmental Issues in Finland.” Environmental Education
Research 17 (2): 167-186. doi:10.1080/13504622.2010.522703.

Uitto, A., K. Juuti, J. Lavonen, and V. Meisalo. 2006. “Students’ Interest in Biology and Their Out-of-school
Experiences.” Journal of Biological Education 40 (3): 124-129. doi:10.1080/00219266.2006.9656029.

United Nations. 2015. Transforming Our World: The 2030 Agenda for Sustainable Development. New York: United
Nations.


https://doi.org/10.3389/fpsyg.2013.00813
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1787/how_life-2015-en
https://doi.org/10.1080/00958964.1993.9943500
https://doi.org/10.1007/978-94-007-7793-4_5
https://doi.org/10.1007/978-94-007-7793-4_5
https://doi.org/10.1016/j.jenvman.2015.05.022
https://doi.org/10.1016/j.jenvman.2015.05.022
https://doi.org/10.1371/journal.pone.0149777
https://doi.org/10.1371/journal.pone.0149777
https://doi.org/10.3390/su11123250
https://doi.org/10.1080/13504622.2017.1325450
https://doi.org/10.1016/j.landurbplan.2016.07.004
https://doi.org/10.1080/00139254.1969.10801479
https://doi.org/10.1080/00139254.1969.10801479
https://doi.org/10.3200/JOEE.39.4.31-43
https://doi.org/10.1080/00958964.2020.1787313
https://doi.org/10.1080/00958964.2020.1787313
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1080/10871209.2010.503236
https://doi.org/10.1080/00958964.1980.9941386
https://doi.org/10.1007/s10763-014-9516-2
https://doi.org/10.1080/13504622.2010.522703
https://doi.org/10.1080/00219266.2006.9656029

JOURNAL OF BIOLOGICAL EDUCATION e 21

Wiens, V., H. Kyngis, and T. Polkki. 2016. “The Meaning of Seasonal Changes, Nature, and Animals for Adolescent
Girls’ Wellbeing in Northern Finland: A Qualitative Descriptive Study.” International Journal of Qualitative
Studies on Health and Well-Being 11 (1): 1-15. doi:10.3402/qhw.v11.30160.

Zylstra, M., A. Knight, K. Esler, and L. Le Grange. 2014. “Connectedness as a Core Conservation Concern: An
Interdisciplinary Review of Theory and a Call for Practice.” Springer Science Reviews 2 (1-2): 119-143.
doi:10.1007/s40362-014-0021-3.


https://doi.org/10.3402/qhw.v11.30160
https://doi.org/10.1007/s40362-014-0021-3

	Abstract
	Introduction
	Appreciating, supporting, and protecting nature
	Learning and studying about nature
	Research aims

	Methods
	Participants
	Questionnaires
	Children’s characteristics and contexts
	Children’s activities and engagement with nature
	Children’s views about nature

	Analytical approaches

	Results
	Predictive associations
	Enjoyment/appreciation of nature
	Empathy/affinity for animals
	Oneness/responsibility for nature
	Interest in learning about nature
	Aspirations towards careers involving nature or animals


	Discussion
	Educational and wider implications
	Limitations

	Disclosure statement
	Research participants and ethics review

	Funding
	ORCID
	References



