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Abstract 
 
 

A decline in children’s opportunities for outdoor play was observed during the past 

decades. Expanding opportunities for outdoor play through intergenerational programs 

for children and elders could benefit their mental and physical health. This study explores 

the learnings that Canadian grandparents and their 3- to 5-year-old grandchildren attained 

through intergenerational outdoor play. Semi-structured interviews were conducted with 

14 grandparents from British Columbia, Canada. Using thematic analysis, we identified 

six themes related to what grandchildren learned, two related to what grandparents 

learned, and one related to what grandparents and grandchildren learned together during 

outdoor play. Findings from this study indicate that outdoor play provides a unique 

opportunity to develop skills that are useful at grandparents’ and grandchildren’s 

respective life stages and should therefore be supported by educators and other 

professionals who work with families.  

 

Keywords: outdoors; early childhood; preschool; environmental consciousness; 

sociocultural theory of learning; ageing 
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When I’m playing with him everything else in my life sort of falls away.”: 

Exploring grandparents’ and grandchildren’s learning through outdoor play. 

Outdoor play has been shown to benefit the physical and psychological 

development of children (Brussoni et al., 2015; Dodd et al., 2022; Dodd & Lester, 2021; 

Sandseter et al., 2020), as well as older persons’ physical and mental health (Sugiyama & 

Thompson, 2007; Thompson et al., 2011). However, intergenerational outdoor play 

between children and their grandparents has been understudied and little is known about 

intergenerational learning during outdoor play. Intergenerational learning contributes to 

lifelong learning and is the exchange of conscious and continuous experiences and 

knowledge between younger and older generations (Boström et al., 2000). 

Intergenerational learning reinforces the recognition of elders as key members of society 

while improving children’s trust in and relationship with elders (Boström, 2011). The 

present study examined what Canadian grandparents and their preschool-aged 

grandchildren can learn from playing outdoors together at their respective life stages.  

Grandparents’ roles during early childhood 

Grandparents can have important roles in the lives of their preschool-aged 

grandchildren, especially as they often provide informal childcare, during which they 

may spend long periods of time together (Igel & Szydlik, 2011). Grandparents’ key role 

in childcare provision was readily apparent during the COVID-19 pandemic as many 

childcare facilities closed for indefinite periods (Cantillon et al., 2021). Simultaneously, 

the benefits of being childcare providers at this unprecedented time also become apparent 

as grandparents who spent more time caring for their grandchildren also reported better 

mental health than those who reduced their  involvement in grandchildcare (Di Gessa, 
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2022). Moreover, the quality of the grandparent-grandchild relationship during childhood 

is known to shape the importance of this intergenerational relationship across the 

grandchild’s lifespan (Sciplino & Kinshott, 2019). Therefore, sharing leisure activities 

during the grandchild’s early years that elicit positive emotions between generations – 

such as play and outdoor activities – could help to develop and maintain close 

intergenerational relations long-term (Hebblethwaite, 2016). When asked about the most 

satisfying activities shared with their grandchildren, grandfathers indicated that play was 

their favourite, after family celebrations, especially with their younger grandchildren 

(Castañeda-García et al., 2022). Thus, the investigation of play between grandparents and 

grandchildren during early childhood could help to better understand a key component of 

intergenerational relationships. 

How can grandparents influence their grandchildren’s learning? 

Grandparents are active agents in facilitating learning in their young 

grandchildren (Shwalb et al., 2019). According to preschool-aged children, grandparents 

are likely to teach them stereotypically gendered skills associated with their role (e.g., 

grandmothers teaching how to bake and cook, grandfathers teaching how to fish or 

tinker) (Lasota, 2015). Grandparents have been described as funseekers (Celdrán et al., 

2014). They appreciate introducing their grandchildren to their own hobbies and to 

recreational activities (e.g., hockey, soccer, music, woodwork), so they both enjoy 

interacting with each other and can provide grandchildren with alternative learnings and 

skills than might be learned from school (Quéniart & Charpentier, 2013). Some 

grandparents also appreciate being involved in their grandchildren’s nature-based 

learning (e.g., fishing trips, berry-picking) (MacQuarrie et al., 2015), as it can be a way to 
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transmit family cultural heritage and to generate positive memories. Grandparents are 

often seen as mentors for younger generations (Giraudeau et al., 2020; Waldrop et al., 

1999), teaching tangible skills to their grandchildren, as well as intangible skills related to 

managing and thriving in the world. This mentoring role can be manifested when 

grandparents transmit family culture, teaching their grandchildren family history, 

language and poems from their culture of origin, as well as religious beliefs and moral 

values (Gantumur et al., 2020; Gutierrez et al., 2014; Lasota, 2015; Quéniart & 

Charpentier, 2013). Lastly, a side benefit of intergenerational activities that has been 

underlined in previous literature is that children who share activities with older adults 

develop more positive attitudes towards elders and improve their social skills (Femia et 

al., 2008; Gamliel & Gabay, 2014). Previous research on familial and non-familial 

intergenerational relationships underlined several types of learning that are facilitated by 

elders, however little has been done to foster our understanding of what preschool-aged 

grandchildren learn through their interaction with their grandparents, especially during 

play.  

How can children influence their grandparents’ learning? 

 During early childhood, we would expect that grandchildren learn more from their 

grandparents than vice versa. However, scholars have developed the concept of child 

effect that refers to the active or passive influence of a child on adults’ choices and 

behaviours, and active child effect is displayed when children teach their parents or 

grandparents new skills (e.g., how to use information and communication technologies) 

(Den Bulck & Den Bergh, 2005). The child effect could be observed beyond media and 

communication, to other types of grandparent-grandchild interactions. For instance, in 
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cross-cultural families, grandchildren have been shown to teach their grandparents about 

the host culture and to facilitate their acculturation by teaching them language skills 

(Kenner et al., 2007). Grandparents also recognized that their grandchildren taught them 

about the current world (Mansson, 2016), underlying the reciprocity in teaching and 

learning in their relationship. Focusing on the specific context of intergenerational play, 

grandparents reported that playing with their grandchildren helped them to better know 

each other, as play is a seen as a privileged time to talk and listen (Agate et al., 2018). 

Despite these first insights of reciprocation in intergenerational teaching, little is known 

about what grandparents, especially during their grandchildren’s early childhood, can 

learn from and with their grandchildren during outdoor play.  

Learning through outdoor play 
 

Outdoor play is “a form of play that takes place outdoors,” where the outdoors is 

defined as “any open-air, wild, natural, or human-made space” (Lee et al., 2022). 

Participation in outdoor play aids in multiple facets of children’s psychological 

development and learning, including cognitive, physical, social, and emotional (Bento & 

Dias, 2017). Children can practice large-scale movements which help develop gross-

motor skills and increase strength and robustness, including running, climbing, balancing, 

and rough-and-tumble play (Skarstein & Ugelstad, 2020). This includes learning to cope 

with risk, and building resilience and strength, while understanding their bodies and 

practicing boundary setting (Sandseter, 2009). Additionally, playing outdoors offers 

children many unique learning opportunities, where children explore and learn from 

nature and gain knowledge that is rooted in experiences while practicing socialization 

skills, including teamwork, leadership and listening (Davis et al., 2006). Adults can 
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contribute positively to children’s experience of outdoor play as they help children to 

reflect on what they are experiencing in the outdoors and support their activities (Cheng 

et al., 2022). Grandparent-grandchild play can help grandparents stay physically and 

mentally active (Burr et al., 2019), while providing a context for social interaction to 

experience play from the perspective of the child (Davis et al., 2002). Given that 

grandparents often provide informal childcare, their role in facilitating learning during 

children’s outdoor play would benefit from further exploration. 

Sociocultural Theory of Learning 

Vygotsky’s (1978) sociocultural theory of learning is suitable to analyse the 

importance of intergenerational play in children’s development. Vygotsky placed play at 

the center of the child's development and his theory therefore comprehend the importance 

of play in human’s development (Bodrova & Leong, 2015), which could be approriate to 

interpret the results of the presetn study. Indeed, this theory could shed light on how a 

child who first acquires a new knowledge through grandparent-grandchild outdoor play 

could then integrate it into other contexts. Grandparents may act as play mentors for their 

preschool-aged grandchildren, giving them the opportunity to enjoy more mature play 

and to develop higher level skills (Bodrova & Leong, 2015). Grandparents may therefore 

act as scaffolds to support their grandchildren’s learning, scaffolding being defined as a 

process "that enables a child or novice to solve a task or achieve a goal that would be 

beyond his [sic] unassisted efforts." (Wood et al., 1976, p. 90). Along this line, 

grandparents could support their grandchildren’s learning through play until their 

grandchildren finally mastered these skills and knowledge on their own (e.g., climbing a 
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tree, throwing and catching balls). Following this, grandparents can provide scaffolding 

for the next level of play and beyond.  

Rationale 

During recent decades, researchers have observed a decline in children’s 

opportunities for outdoor play (Clements, 2004; Gray, 2011; Witten et al., 2013), despite 

its many benefits. Expanding opportunities for outdoor play through intergenerational 

programs for children and elders could benefit both generations. In a systematic review 

on intergenerational programs, Giraudeau and Bailly (2019) concluded that to effectively 

benefit children and older adults, intergenerational programs must be based on 

meaningful relationships, where the more participants know about each other, the more 

beneficial the intergenerational activity is. Additionally, while it has been shown that 

intergenerational programs that take place outdoors offer informal learning opportunities 

for all participants (Zimmerman & McClain, 2011), further investigation is needed on the 

types of knowledge exchange that occurs during outdoor play. Studying how young 

children and their grandparents play outside can be particularly insightful for 

understanding intergenerational relationship building and learning. The central research 

question for the present study was: What do grandparents and their 3-5-year-old 

grandchildren learn from grandparent-grandchild outdoor play? 

 
Methods 

 
Design 

This study was based on qualitative analysis of semi-structured interviews with 

grandparents. The aim of these interviews was to explore grandparents’ perspectives on 

outdoor play with their preschool-aged grandchildren, and more specifically mutual 
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learning that occurs during outdoor play. A phenomenological approach was chosen 

because this approach aims to better understand the lived experiences of participants  

(Starks & Trinidad, 2007), and in the present study of grandparents’ experience of 

learning through outdoor play with their grandchildren.  

Participants  

Eligibility criteria for this study were for grandparents to have at least one 

grandchild aged between three and five years old whom they saw at least once a month, 

to not co-habit with this grandchild, and to reside in British Columbia. Recruitment was 

primarily done through social media advertisements, posters in community centers, and 

word-of-mouth. Interested participants contacted the research team; after an informed 

consent procedure, an interview was scheduled, at the convenience of the participants. 

Fourteen grandparents were interviewed, seven grandmothers (five maternal 

grandmothers, two paternal grandmothers) and seven grandfathers (five maternal 

grandfathers, two paternal grandfathers). All participants resided in the Metro Vancouver 

area or on Vancouver Island. Three participants were between the ages of 51-60, eight 

participants were between the ages of 61-70, and three participants were between 71-80 

years old. Eleven grandparents identified their cultural origin as ‘White’, and three out of 

fourteen grandparents identified as ‘Chinese’. Grandparents had an average of 2.71 

children (SD = 1.07), and 3.36 grandchildren (SD = 2.10). On average, participants 

reported they engaged in outdoor play 5.15 times per month (SD = 3.08) with the 

grandchild they refer to in the present study.  

Data Collection 
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Interviews were conducted in English between November 2021 and March 2022, 

in British Columbia, Canada. Two interviews were conducted in-person, and twelve 

interviews were conducted using an online video conference platform to accommodate 

Covid-related sanitary measures and grandparents’ preferences. All the interviews were 

conducted in English by the first author. In-person interviews were recorded using a 

digital recorder, and online interviews were recorded using the audio recording function 

of the video conference platform. The interviews lasted between 18 minutes and 50 

minutes (M = 37.33; SD = 9.27). Each participant was offered a $50 honorarium to 

acknowledge their participation. Following the interviews, pseudonyms were assigned 

and identifying features were removed from the written transcriptions to protect 

participants’ anonymity. Ethics approval was obtained from the University of British 

Columbia/Children’s and Women’s Health Centre of British Columbia Research Ethics 

Board (H21-01321).  

Measures 

Grandparents completed a demographic questionnaire prior to the interview. The 

qualitative semi-structured interviews focused on grandparents’ experience of outdoor 

play with their 3-5-year-old grandchildren. Grandparents answered in-depth interview 

questions about outdoor play with their grandchildren and the transmission of knowledge 

during outdoor play (e.g., What do you think your grandchild learns from outdoor play? 

What do you learn from outdoor play with your grandchild? What can you and your 

grandchild learn/transmit to each other through outdoor play?). Grandparents with more 

than one grandchild in this age-range focused on the grandchild they met most often.  

Data Analysis 
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 Interviews were transcribed by the first author (MD) and checked for accuracy by 

another researcher. Data saturation, which refers to the point when no new themes 

emerge from new interviews (Liamputtong, 2009; Saunders et al., 2018), was reached 

after the tenth interview. The final four interviews were used to provide further support to 

themes that were previously identified. 

A thematic analysis was used to investigate grandparents’ experiences of learning 

through outdoor play with their grandchildren. This analysis was done following the six 

stages outlined by Braun and Clarke (2006). First, we (MD and HH) read the transcripts 

several times independently and discussed topics that emerged from this initial screening. 

Second, in an inductive process, we generated initial codes based on the interviews’ 

content by extracting interview excerpts and organizing them by codes in an Excel file. 

Third, we adopted an inductive approach (Frith & Gleeson, 2004) to identify potential 

themes emerging from the codes identified during the previous stage. Thus, in an Excel 

file, we indicated temporary theme names along with clusters of code names, keeping in 

mind that some codes could change or be merged in subsequent analysis. Fourth, we 

reviewed themes identified during the third stage in terms of their relevance regarding the 

research questions and the coded extracts. Fifth, we independently verified that the 

themes matched the identified extracts and named these themes. Based on this step, we 

reduced the number of themes from 13 to 9. Finally, we prepared a report of the analysis.  

Results 

Grandparents evoked several types of learning that they experienced with their 

preschool-aged grandchildren when playing outdoors. Nine themes emerged from the 

thematic analysis: six related to what grandchildren learned during outdoor play, two 
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related to what grandparents learned during outdoor play, and one related to what 

grandparents and grandchildren learned together. 

Grandchildren’s Learning  

Grandchildren Learn How to Take Risks Safely  

 All the grandparents in our sample shared that they used outdoor play to teach 

their grandchildren safety habits, such as how to stay safe while crossing the road and 

how to take precautions while playing in the playground or on nature-based elements. 

Grandparents found strategies to instil learning about safety through play. For instance, 

Janet used songs to teach her grandchildren how to cross the road safely: 

“And I mean I sing songs to them, I make songs up as we go and I do the ants go 

marching one by one, and make them stop and so they’re learning to stop and 

freeze, and when a car comes I say ‘car, freeze’ and then they freeze.” (Janet) 

Janet further described how important it was for her to see her grandchildren 

become aware of their environment, which allowed her grandchildren to learn how to 

take risks during play while remaining safe. She provided guidance to her grandchildren 

until they could manage the risks themselves: 

“When we’re down by the stream, it’s a little stream, it’s a good practice stream, 

if they fall in, they fall in, they’re not going to die, right. But I say ‘well take a 

look at the land here, that looks pretty steep to me, and because it’s slippery, just 

try moving your foot a bit, and then you tell me if you should go down there’. So I 

try to give them the choice after looking at the environment to see if it’s safe for 

them, and, and those are small little controlled things, and like I don’t want them 
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to be afraid of trying things, but I want them to make an informed decision.” 

(Janet) 

Similarly, Ruth, outlined the importance for grandparents to manage their 

emotions (e.g., fear, stress, anxiety) when their grandchildren were taking risks so 

grandchildren could explore their environment, experience risk, and learn independently: 

“If they’re down by the river they’ll step on rocks that are like, oh my gosh, or 

climb really high at the playground and stuff like this. So you kind of just…But 

you have to let them, you know, you have to be there for them and prevent them 

from doing something you know they’re going to hurt themselves in, but they need 

to be allowed to, you know, be a bit rough and tumble (laughs).” (Ruth) 

 
Grandchildren Learn to Build Self-confidence and to Achieve Autonomy 

 Nine grandparents saw outdoor play as a means to foster their grandchildren’s 

self-confidence and to help them achieve autonomy. For example, Brenda felt that a part 

of her role as a grandmother was to be involved in outdoor play with her grandchildren, 

as she saw it as a way to model self-confidence to her grandchildren:  

“Their self-image, exactly. Like, ‘I am strong, I am good, I’m powerful, I’m agile, 

I’m fast, coordinated, I can do this, I can try, I can try harder’. And ‘I know this 

but I also know that somebody knows this,’ so it reinforces whatever they may 

have.” (Brenda) 

 Additionally, Mei-Ling described the process of how she helped to facilitate her 

granddaughter’s confidence when doing activities that her grandchild perceived as being 

risky: 
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“I think might be an area of a bit riskier, so we would do it with her, but 

somethings we know that she, she has that, that gross motor skills, the dexterities, 

the things that we know she can do it we would kind of encourage her and, I 

wouldn’t say be pushy, but just encourage her and do it, and when she does it 

she’s, she feels confident. So basically to build up confidence in her, yeah. So 

sometimes you roughly know your kid, that yes she can do it, she just needs to be 

prodded along, ‘Oh, you know, you can do it.’  Just give her the, the – and then 

when she does it, you know, they feel good about themselves, ‘I did it all by 

myself, yay I did it all by myself!’ right [laughs]. So then it reinforces, so then 

yeah, you can do it, so it’s ok to take some risks, yeah. And even if they fall down 

and hurt, it’s, it’s not a major injury so it’s ok.” (Mei-Ling) 

 Mei-Ling goes on to explain how this process eventually led her granddaughter to 

develop self-confidence and achieve autonomy over the activity: "She likes us to do it 

together with her, something that she’s unsure to do, we’ll do it together with her until 

she’s confident and then she’ll do it herself" (Mei-Ling). 

Grandchildren Learn Social-emotional Skills 

 Two grandmothers and two grandfathers saw outdoor play as an opportunity to 

teach their grandchildren social-emotional skills, and more specifically how to regulate 

their emotions when playing to facilitate interactions with peers. An emphasis was put on 

how to play fairly; for instance, grandparents purposively let their grandchildren lose 

sometimes so they could learn how to manage their emotions when playing with others: 

“Probably learning, trying to teach them how to play fairly [laughs]. They don’t – 

they can’t always win and you know, we don’t let them always get a goal in the 
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goal in the… you know, the net kinda thing. But also that you just keep trying. You 

know, they’ll get frustrated and stuff, and we’ll just encourage them to keep trying 

and you know. You know, nothing’s perfect but I think it’s different than what they 

would get playing with peers, right, and parents might get more frustrated with 

them.” (Ruth) 

Albert also specified the importance of teaching his grandchildren caring for 

teammates and developing empathy through play: "I hope that I can pass on to them that 

sports are fun, that you shouldn’t take it too serious, you should be charitable with other 

players, passing them the ball around rather than just it’s all about you." (Albert). 

Grandchildren Learn Physical Skills  

Eight grandparents shared that they take advantage of outdoor play to help their 

grandchildren develop their physical skills, more specifically to improve their 

coordination, dexterity, balance, gross motor skills and to become familiar with sports: 

“We were somewhere the other week and we made a hopscotch. And she was so 

proud of herself that she was physically – the hopping on one foot was hard for 

her to begin with, but she stayed with it, and she was so proud of herself that she 

was able to hop on one foot. So that’s very joyful to see her get that mastery of 

physical skills.” (Judy) 

“Particularly like soccer or baseball. The hand-eye coordination. They’re also 

likely to be enrolled in official soccer or baseball activities. But, by participating 

with me, they’ll improve their skills.” (Steve) 

Bobby shared that outdoor play was an opportunity for him to encourage his 

grandchildren to go beyond their comfort zone to explore physical skills that they would 
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not have explored otherwise: “Like seeing them play in the playground for example, you 

know I’ll encourage them to try some acrobatics maybe that they don’t do because it’s a 

little bit difficult and I’ll be there to support them.” 

Grandchildren Learn Academic Proficiencies  

 Four grandparents saw outdoor play as a moment to informally teach academic 

proficiencies. For instance, they evoked grandchildren learning the alphabet, numbers, 

popular songs, and to identify colours. 

“A lot becomes a teaching moment, right? And even we’re teaching her few 

numbers, number system. So whenever we see a sign post with big numbers, we 

ask her to recognize the number “Can you read the number?”, that’s it. I can 

gauge how much she adopts yeah, and ABC as well.” (Guanghong)    

 
Grandchildren Learn to Integrate Their Cultural Background   
 

Three grandparents outlined how outdoor play was an opportunity to transmit 

aspects of their cultural background to their grandchildren. George and Guanghong, two 

grandfathers, discussed how they teach songs and riddles in languages from their 

countries of origin to their grandchildren during outdoor play. 

“But more on the, let’s say when we play there is riddles, there is songs, when 

they were young that I would do in German.” (George) 

"One thing I can teach her and get her to be familiar is singing songs from my 

culture. So, I speak Mandarin, so sometimes I will sing Mandarin songs. She 

didn’t get to kind of learn it but she recognized it and then the children song, the 

Mandarin children’s song, so she likes several of the Mandarin nursery rhymes 

and songs.” (Guanghong) 
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Grandparents’ Learning 
 
Grandparents Being More Mindful in the Moment 
 

Eight grandparents felt that through outdoor play, they learned from their 

grandchildren how to be present and enjoy the moment with their grandchildren, and how 

to see the world through their grandchildren’s eyes. Judy noted the difference between 

playing with her children when they were young, and her grandchildren:  

“One of the big differences that I noticed between playing with my children 

outside and playing with my granddaughter outside - cause I played with my 

children outside a lot too - I’m less concerned about that they’re successful or 

something, or they’re great. Like I feel a different kind of just in the moment, let’s 

enjoy ourselves rather than being purposeful. I’m not explaining it very well but I 

am able to observe her more and not feel like I have to direct her/instruct her. 

Which I probably felt a bit more with my own kids, that I had to instruct them. 

And with that I learn how –  I’m reminded how children learn, just naturally, how 

they develop naturally. If you watch them and you just give them space, they grow 

up, and develop, and learn new things.”   

Mei-Ling shared: “I feel the satisfaction that I’m able to pass on the values of, of 

enjoying the simple things in life, without having like, no, you don’t have to go for a 

cruise or some exotic places, just kids.”  

Additionally, ten grandparents expressed that, compared to indoor play and to 

playing with their own children, playing outdoors taught them how to relax with their 

grandchildren. Kathy outlined the joy of focusing on the moment: “It’s that when I’m 
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playing with him, my focus is on him and it’s on the simpler joys and everything else in 

my life sort of falls away.”     

Grandparents Learn About their Grandchildren 

Three grandmothers considered that outdoor play was an opportunity for them to 

learn more about their grandchildren: 

“When I, because I, because there’s seven of them now, I like to do one-on-one, 

and so that’s why I call it ‘a walk and a talk with Grandma’ […] And then they do 

talk to me about things, I say, ‘Well I don’t know about that, tell me about it.’ So 

yeah, I mean, and the slang that they use, I go, ‘What are you talking about?’ you 

know. And it sounds like I’m just starting to sound like my mother, right, like my 

grandmother, ‘What are you talking about?’. So, and finding out what kind of 

things they do at school and how different it is from when we were there, and 

they’re good at explaining things to me.” (Janet) 

Mutual Learning 

Grandchildren and Grandparents Learn to Develop Their Appreciation of Nature and 

Environmental Consciousness 

 Ten grandparents outlined that during outdoor play, both grandparents and 

grandchildren gained new knowledge about their surrounding environment and a sense of 

respect for nature. George described how during walks with his grandchild, they would 

both learn about the surrounding nature and how to care for it. 

“I teach them about, you know, nature. The last time we looked at needles of 

trees, and a bark, and at different things, you know, the texture of things. So 

there’s a lot to learn, right? How to care for nature. How to care for outdoors? 
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[…] And then we walk the trails, and look at trees, and learn about cedar trees 

and various things, right? So there is always something to learn, something to 

see.” (George) 

Five grandparents outlined how gardening was a specific activity that they 

engaged in with their grandchildren outdoors, which helped them to develop their 

understanding of nature (e.g., becoming familiar with trees, plants and animals, 

understanding the seasons). Andrew shared how his grandchild learned from gardening: 

“So the children were teasing their mother playing with earthworms and we were 

digging and harvesting potatoes. I find that it’s even science education when you know 

where your food comes from and getting your hands dirty.” 

Finally, Judy described how time outside benefited her granddaughter, but helped 

renew her own sense of appreciation for nature: "I love being outside with her and seeing 

how she is experiences nature. It’s really, you know, just renewed or deepened my 

appreciation in nature too." 

 
Discussion 

 The present study investigated Canadian grandparents’ perspectives on what they 

and their 3- to 5-year-old grandchildren learned through intergenerational outdoor play. 

Our study, in line with Vygotsky’s sociocultural theory of learning (1978), highlights 

various types of learning that 3- to 5-year-old children attained through outdoor play and 

that they could generalize and replicate in other contexts. For instance, grandparents 

scaffolded grandchildren’s learning on risk management when playing outdoors. 

Grandparents also used outdoor play to support their grandchildren increasing their self-

confidence, independence and autonomy – skills which have been associated with  a 
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greater sense of volition and with developing more satisfying relationships during 

adolescence and emerging adulthood (Inguglia et al., 2015). Therefore, grandparents can 

help provide grandchildren with critical life skills.  

Grandparents expressed the importance of teaching their grandchildren social-

emotional skills while playing outdoors; skills that they associate with being able to 

regulate strong and negative emotions, such as frustration, and with promoting more 

positive and supportive peer relationships. This is supported by previous work on 

emotion regulation and quality of friendship in childhood (Hay et al., 2004). 

Interestingly, adolescents perceived good grandparents as those who taught them 

prosocial behaviours (Giraudeau et al., 2020); therefore, grandparents as social 

facilitators might be an important feature of their grandparenting role throughout 

grandchildren’s development. This may be a role particularly suited to grandparents as 

they perceived that they felt more patient with their grandchildren than they had been as 

parents.  

Grandparents also took advantage of outdoor play to scaffold their grandchildren 

in developing their physical skills, supporting physical literacy and development of more 

complex physical skills in the future (Gabbard, 2021). Some grandparents also saw it as a 

way to share their sport-related interests with their grandchildren, so grandchildren would 

be more likely to enrol in a sport that the grandparents enjoy. As sharing interests has 

been associated with greater emotional closeness (Spencer, 2007), this approach might 

benefit the quality of their relationship in the long term.   

Grandparents reinforced their grandchildren’s academic proficiencies through 

outdoor play. Grandchildren often associated what they learned in formal childcare 
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settings or preschool to what they saw when playing outdoors with their grandparents. 

Previous research has highlighted the important role grandparents play in facilitating their 

grandchildren’s literacy (Kelly, 2004) and complementing what children learn in the 

school system (Kenner et al., 2007). Given the numerous benefits of outdoor learning on 

children’s learning and development (Mann et al., 2022), outdoor play with grandparents 

can be seen as a unique opportunity of reinforcing children’s learning in the outdoor 

environment while having a positive experience of learning through play.  

The grandparents in our sample saw it as their responsibility to transmit their 

cultural heritage to the next generations, developing the cultural identity of their 

descendants, and through this process were able to reconnect with their roots. This 

privileged time during outdoor play between the generations presents an opportunity to 

familiarize children with and connect them to their culture of origin, through play, riddles 

and songs. This is consistent with research exploring Indigenous grandparenting, showing 

that transmitting cultural traditions was central to the grandparent’s role within a family 

and a community (Silvey et al., 2019, p.7).  

 In our qualitative analysis of intergenerational learning through outdoor play, 

grandparents also learned from these interactions with their grandchildren. Indeed, a child 

effect can be observed as playing outdoors with their 3- to 5-year old grandchildren 

helped grandparents learn how to be more mindful. As individuals age and approach the 

end of their lifespan, they have been shown to focus on positive emotions and on 

experiences that positively influence their emotional well-being (Carstensen et al., 2020). 

Our study suggests that young grandchildren can play a meaningful role in supporting 

their grandparents to develop emotional skills that are helpful in their psychological 
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development and emotional well-being (Shook et al., 2017). Through these playful 

moments, grandparents focus attention on their grandchildren, learning more about them 

and their daily lives. Huo et al. (2018) outlined that American grandchildren felt closer to 

grandparents who spent time with them and listened to them. Therefore, prioritizing this 

time in early childhood can directly benefit the quality of the grandparent-grandchild 

relationship by improving their emotional closeness, and strengthen the relationship in 

later life (Sciplino & Kinshott, 2019).  

 Finally, this qualitative study elucidated the mutual exchange of knowledge and 

ideas between grandparents and grandchildren. Exchange of knowledge between 

grandparents and grandchildren has been extensively documented in the literature 

(Mansson, 2016, Kenner, 2007), however, this is the first study to our knowledge, that 

demonstrates mutual learning surrounding appreciation of nature and environmental 

consciousness. The outdoor environment has been promoted as a resource to support and 

enhance children’s learning capacities, such as science and physical education (Skarstein 

& Ugelstad, 2020). This was reflected in our study, as grandchildren gained new 

knowledge during outdoor activities with their grandparents, such as gardening or 

walking in the forest.  

 When grandparents and grandchildren play outdoor together, they have a unique 

opportunity to learn. Our study showed the importance of teaching strategies such as 

scaffolding, providing encouragements, giving the child a safe place to experiment 

things, providing advices, using songs and riddles, or simply the context of learning 

through play. In addition, the trust and emotional bonds that are inherent in the 

grandparent-grandchild relationship appear to be facilitators to learning, making 
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grandparent-grandchild outdoor play a singular experience for enriching the learning for 

both generations, beyond the choice of teaching methods. 

Implications  

These findings can be used to educate families on the importance of making time 

for grandparent-grandchild outdoor play. Families tend to display compassionate ageism 

by being overprotective towards their elders, a tendency that increased during the 

COVID-19 pandemic (Vervaecke & Meisner, 2021). Therefore, families may be reluctant 

to encourage their elders to play outdoors, especially for fear of injury. However, when 

grandparents learn how to be more mindful in the moment, this learning promotes 

grandparents’ successful ageing (van Boxtel & Speckens, 2014). Intergenerational 

outdoor play could be easily implemented in their daily life, making it a preferred way to 

improve the quality of their ageing. Families additionally may be concerned with injuries 

in their 3-5 year old grandchildren if they engage in risk-taking with their grandparents 

during outdoor play. Emphasizing that grandparents can help facilitate positive risk-

taking strategies with their grandchildren could reduce family concern. Promoting the 

benefits of outdoor play to families can empower them to encourage grandparents to play 

outdoors with their grandchildren. 

Psychologists, educators, and planners can utilize these findings to develop and 

implement intergenerational learning components within their practices. This could 

include incorporating outdoor play within intergenerational community programming to 

facilitate benefits for both grandparents and grandchildren, such as through 

environmental education (EE) initiatives. EE initiatives which include intergenerational 

components in their programming have yielded positive benefits to children, including 
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greater improvement and enhancement of their environmental knowledge, attitudes, and 

responsibility (Liu & Kaplan, 2006). Child participants of these intergenerational EE 

programs expressed that the elders acted as a source of guidance, and supported the 

growth of their environmental consciousness (Mayer-Smith et al., 2007). Our study 

provides support of the inclusion of intergenerational components in EE initiatives to 

help promote participants’ environmental consciousness, which is necessary to support 

action and political will to address the current climate and environmental crises (Liu & 

Kaplan, 2006). Furthermore, our results can be extended to inform campaigns advocating 

for nature and environmental consciousness to the public, specifically targeting 

multigenerational engagement with the outdoors.  

Limitations and future directions  

This study was unique in examining learning for both grandparents and 

grandchildren, rather than focusing on only one side of the relationship. However, it is a 

limitation that only grandparents were interviewed. Grandchildren’s perspective, as well 

as those of parents and other siblings, could provide a more systemic understanding of 

intergenerational outdoor play. This study did not investigate what grandparents sought to 

teach through outdoor play versus what natural teaching and learning emerged and was 

evident in hindsight. Future studies could investigate grandparents’ intentionality within 

the outdoor play context. Further, a longitudinal study could examine changes in the 

grandparent-grandchild relationship and their outdoor play experiences across time and 

how the skills and lessons learned through this intergenerational outdoor play in early 

childhood translated across development.  

Conclusion 
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 This study investigated the learning outcomes of grandparents and 3- to 5-year-

old grandchildren when they engaged in outdoor play. Our findings outline the many 

mutual benefits of intergenerational outdoor play to both grandparents and grandchildren. 

Skills that were useful at grandparents’ and grandchildren’s respective life stages (e.g., 

social-emotional abilities, mindfulness) could be learned and practiced through 

intergenerational outdoor play. Additionally, outdoor play was a mechanism for both 

grandparents and grandchildren to develop a sense of environmental consciousness. Our 

study demonstrates that investing in initiatives that facilitate intergenerational learning 

and connection through outdoor play can help promote healthy outcomes across the 

lifespan.        

  



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 26 

References 

Agate, J. R., Agate, S. T., Liechty, T., & Cochran, L. J. (2018). ‘Roots and wings’: an 

exploration of intergenerational play: Research. Journal of Intergenerational 

Relationships, 16(4), 395–421. https://doi.org/10.1080/15350770.2018.1489331 

Bento, G., & Dias, G. (2017). The importance of outdoor play for young children’s 

healthy development. Porto Biomedical Journal, 2(5), 157–160. 

https://doi.org/10.1016/j.pbj.2017.03.003 

Bodrova, E., & Leong, D. J. (2015). Vygotskian and Post-Vygotskian Views on 

Children’s Play. American Journal of Play, 7(3), 371–388. 

http://www.journalofplay.org/sites/www.journalofplay.org/files/pdf-articles/7-3-

article-vygotskian-and-post-vygotskian-views.pdf 

Boström, A.-K., Hutton-Yeo, A., Ohsako, T., & Sawano, Y. (2000). “A general 

assessment of IP initiatives in the countries involved.” In T. H. Hutton-Yeo, A. and 

Ohsako (Ed.), Intergenerational Programmes: Public Policy and Research 

Implications an International Perspective. UNESCO Institute of Education and 

Stoke-on-Trent: The Beth Foundation. https://eric.ed.gov/?id=ED417056 

Boström, A. K. (2011). Lifelong learning in intergenerational settings: The development 

of the Swedish granddad program from project to national association. Journal of 

Intergenerational Relationships, 9(3), 293–306. 

https://doi.org/10.1080/15350770.2011.593439 

Brussoni, M., Gibbons, R., Gray, C., Ishikawa, T., Sandseter, E. B. H., Bienenstock, A., 

Chabot, G., Fuselli, P., Herrington, S., Janssen, I., Pickett, W., Power, M., Stanger, 

N., Sampson, M., & Tremblay, M. S. (2015). What is the relationship between risky 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 27 

outdoor play and health in children? A systematic review. In International Journal 

of Environmental Research and Public Health (Vol. 12, Issue 6). 

https://doi.org/10.3390/ijerph120606423 

Burr, B., Atkins, L., Bertram, A. G., Sears, K., & McGinnis, A. N. (2019). “If you stop 

playing you get old”: investigating reflections of play in older adults. Educational 

Gerontology, 45(5), 353–364. https://doi.org/10.1080/03601277.2019.1627058 

Cantillon, S., Moore, E., & Teasdale, N. (2021). COVID-19 and the Pivotal role of 

Grandparents: Childcare and income Support in the UK and South Africa. Feminist 

Economics, 27(1–2), 188–202. https://doi.org/10.1080/13545701.2020.1860246 

Carstensen, L. L., Shavit, Y. Z., & Barnes, J. T. (2020). Age advantages in emotional 

experience persist even under threat from the COVID-19 pandemic. Psychological 

Science. https://doi.org/10.1177/0956797620967261 

Castañeda-García, P. J., Santana-Rodríguez, N., Sánchez-Quinteiro, P., & Cruz-Santana, 

V. (2022). Anuario de The UB Journal of Psychology | 49/2. Anuario de Psicología, 

52(2), 125–136. https://doi.org/10.1344/anpsic2022.52/2.2 

Celdrán, M., Villar, F., & Triadó, C. (2014). Thinking about my grandparent: How 

dementia influences adolescent grandchildren’s perceptions of their grandparents. 

Journal of Aging Studies, 29(1), 1–8. https://doi.org/10.1016/j.jaging.2013.12.004 

Cheng, T., Brussoni, M., Han, C., Munday, F., & Zeni, M. (2022). Perceived challenges 

of early childhood educators in promoting unstructured outdoor play: an ecological 

systems perspective. Early Years, 00(00), 1–17. 

https://doi.org/10.1080/09575146.2022.2034140 

Clements, R. (2004). An Investigation of the Status of Outdoor Play. Contemporary 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 28 

Issues in Early Childhood, 5(1), 68–80. https://doi.org/10.2304/ciec.2004.5.1.10 

Davis, B., Rea, T., & Waite, S. (2006). The special nature of the outdoors: Its 

contribution to the education of children aged 3–11. Journal of Outdoor and 

Environmental Education, 10(2), 3–12. https://doi.org/10.1007/bf03400834 

Davis, L., Larkin, E., & Graves, S. B. (2002). Intergenerational learning through play. 

International Journal of Early Childhood, 34(2), 42–49. 

https://doi.org/10.1007/BF03176766 

Den Bulck, J. Van, & Den Bergh, B. Van. (2005). The Child Effect in Media and 

Communication Research: A Call to Arms and an Agenda for Research. Annals of 

the International Communication Association, 29(1), 35–48. 

https://doi.org/10.1080/23808985.2005.11679043 

Dodd, H. F., & Lester, K. J. (2021). Adventurous Play as a Mechanism for Reducing 

Risk for Childhood Anxiety: A Conceptual Model. Clinical Child and Family 

Psychology Review, 24(1), 164–181. https://doi.org/10.1007/s10567-020-00338-w 

Dodd, H. F., Nesbit, R. J., & Fitzgibbon, L. (2022). Child’s Play : Examining the 

Association Between Time Spent Playing and Child Mental Health. Child 

Psychiatry & Human Development. https://doi.org/10.1007/s10578-022-01363-2 

Femia, E. E., Zarit, S. H., Blair, C., Jarrott, S. E., & Bruno, K. (2008). Intergenerational 

preschool experiences and the young child: Potential benefits to development. Early 

Childhood Research Quarterly, 23(2), 272–287. 

https://doi.org/10.1016/j.ecresq.2007.05.001 

Frith, H., & Gleeson, K. (2004). Clothing and Embodiment: Men Managing Body Image 

and Appearance. Psychology of Men and Masculinity, 5(1), 40–48. 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 29 

https://doi.org/10.1037/1524-9220.5.1.40 

Gabbard, C. (2021). Lifelong Motor Development. Lippincott Williams & Wilkins. 

Gamliel, T., & Gabay, N. (2014). Knowledge Exchange, Social Interactions, and 

Empowerment in an Intergenerational Technology Program at School. Educational 

Gerontology, 40(8), 597–617. https://doi.org/10.1080/03601277.2013.863097 

Gantumur, Z., Baez, M., Ulamnemekh, N. E., Ibarra, F., Myagmarjav, S., & Casati, F. 

(2020). Effects of sharing old pictures with grandchildren on intergenerational 

relationships: Protocol for a randomized controlled trial. Journal of Medical Internet 

Research, 22(4). https://doi.org/10.2196/16315 

Gessa, G. Di, Bordone, V., & Arpi. (2022). Changes in Modifiable Health Behaviors 

During the Pandemic and Effects on Mental Health: Evidence From England. 

Journals of Gerontology: Social Sciences, 1–11. 

https://doi.org/https://doi.org/10.1093/geronb/gbac104 

Giraudeau, C., & Bailly, N. (2019). Intergenerational programs: What can school-age 

children and older people expect from them? A systematic review. European 

Journal of Ageing, 16(3), 363–376. https://doi.org/10.1007/s10433-018-00497-4 

Giraudeau, C., Duflos, M., & Chasseigne, G. (2020). Adolescents ’ Conceptions of “ 

Good ” Grandparents : A Reversal Theory Approach. Journal of Intergenerational 

Relationships, 00(00), 1–18. https://doi.org/10.1080/15350770.2020.1804034 

Gray, P. (2011). The Decline of Play and the Rise of Psychopathology in Children and 

Adolescents. American Journal of Play, 3(4), 443–463. 

http://www.psychologytoday.com/files/attachments/1195/ajp-decline-play-

published.pdf 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 30 

Gutierrez, I. A., Goodwin, L. J., Kirkinis, K., & Mattis, J. S. (2014). Religious 

socialization in African American families: The relative influence of parents, 

grandparents, and siblings. Journal of Family Psychology, 28(6), 779–789. 

https://doi.org/10.1037/a0035732 

Hay, D. F., Payne, A., & Chadwick, A. (2004). Peer relations in childhood. Journal of 

Child Psychology and Psychiatry and Allied Disciplines, 45(1), 84–108. 

https://doi.org/10.1046/j.0021-9630.2003.00308.x 

Hebblethwaite, S. (2016). Grandparents’ reflections on family leisure: “It keeps a family 

together.” Journal of Leisure Research, 48(1), 69–82. https://doi.org/10.18666/JLR-

2016-V48-I1-6270 

Huo, M., Kim, K., Zarit, S. H., & Fingerman, K. L. (2018). Support grandparents give to 

their adult grandchildren. Journals of Gerontology - Series B Psychological Sciences 

and Social Sciences, 73(6), 1006–1015. https://doi.org/10.1093/geronb/gbw208 

Igel, C., & Szydlik, M. (2011). Grandchild care and welfare state arrangements in 

Europe. Journal of European Social Policy, 21(3), 210–224. 

https://doi.org/10.1177/0958928711401766 

Inguglia, C., Ingoglia, S., Liga, F., Lo Coco, A., & Lo Cricchio, M. G. (2015). Autonomy 

and Relatedness in Adolescence and Emerging Adulthood: Relationships with 

Parental Support and Psychological Distress. Journal of Adult Development, 22(1), 

1–13. https://doi.org/10.1007/s10804-014-9196-8 

Kelly, C. (2004). Buzz lightyear in the nursery: Intergenerational literacy learning in a 

multimedia age. In Many Pathways to Literacy: Young Children Learning with 

Siblings, Grandparents, Peers and Communities (pp. 65–75). 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 31 

https://doi.org/10.4324/9780203521533 

Kenner, C., Ruby, M., Jessel, J., Gregory, E., & Arju, T. (2007). Intergenerational 

learning between children and grandparents in east London. Journal of Early 

Childhood Research, 5(3), 219–243. https://doi.org/10.1177/1476718X07080471 

Lasota, A. (2015). What do Children Learn from their Parents and what from their 

Grandparents? Changes in the Perception of Gender and Family Roles as Seen from 

the Developmental Perspective. Procedia - Social and Behavioral Sciences, 174, 

2467–2472. https://doi.org/10.1016/j.sbspro.2015.01.918 

Liu, S.-T., & Kaplan, M. S. (2006). An Intergenerational Approach for Enriching 

Children’s Environmental Attitudes and Knowledge. Applied Environmental 

Education & Communication, 5(1), 9–20. 

https://doi.org/10.1080/15330150500302155 

MacQuarrie, S., Nugent, C., & Warden, C. (2015). Learning with nature and learning 

from others: nature as setting and resource for early childhood education. Journal of 

Adventure Education and Outdoor Learning, 15(1), 1–23. 

https://doi.org/10.1080/14729679.2013.841095 

Mann, J., Gray, T., Truong, S., Brymer, E., Passy, R., Ho, S., Sahlberg, P., Ward, K., 

Bentsen, P., Curry, C., & Cowper, R. (2022). Getting Out of the Classroom and Into 

Nature: A Systematic Review of Nature-Specific Outdoor Learning on School 

Children’s Learning and Development. Frontiers in Public Health, 10(May). 

https://doi.org/10.3389/fpubh.2022.877058 

Mansson, D. H. (2016). The Joy of Grandparenting: A Qualitative Analysis of 

Grandparents. Journal of Intergenerational Relationships, 14(2), 135–145. 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 32 

https://doi.org/10.1080/15350770.2016.1160738 

Mayer-Smith, J., Bartosh, O., & Peterat, L. (2007). Teaming Children and Elders to Grow 

Food and Environmental Consciousness. Applied Environmental Education & 

Communication, 6(1), 77–85. https://doi.org/10.1080/15330150701319529 

Quéniart, A., & Charpentier, M. (2013). Initiate, Bequeath, and Remember: Older 

Women’s Transmission Role Within the Family. Journal of Women and Aging, 

25(1), 45–65. https://doi.org/10.1080/08952841.2012.720181 

Sandseter, E. B. H. (2009). Characteristics of risky play. Journal of Adventure Education 

& Outdoor Learning, 9(1), 3–21. https://doi.org/10.1080/14729670802702762 

Sandseter, E. B. H., Cordovil, R., Hagen, T. L., & Lopes, F. (2020). Barriers for Outdoor 

Play in Early Childhood Education and Care (ECEC) Institutions: Perception of 

Risk in Children’s Play among European Parents and ECEC Practitioners. Child 

Care in Practice, 26(2), 111–129. https://doi.org/10.1080/13575279.2019.1685461 

Sciplino, C., & Kinshott, M. (2019). Adult grandchildren’s perspectives on the 

grandparent-grandchild relationship from childhood to adulthood. Educational 

Gerontology, 45(2), 134–145. https://doi.org/10.1080/03601277.2019.1584354 

Shook, N. J., Ford, C., Strough, J., Delaney, R., & Barker, D. (2017). In the moment and 

feeling good: Age differences in mindfulness and positive affect. Translational 

Issues in Psychological Science, 3(4), 338–347. https://doi.org/10.1037/tps0000139 

Shwalb, D. W., Hossain, Z., & Eisberg, G. (2019). The Roles of Grandparents in Child 

Development: A Cultural Approach. In T. Tulviste, D. Best, & J. Gibbons (Eds.), 

Children’s Social Worlds in Cultural Context (pp. 161–172). Springer, Cham. 

https://doi.org/https://doi.org/10.1007/978-3-030-27033-9_12 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 33 

Silvey, L. A. E., Bailey, S. J., & Ponzetti, Jr., J. J. (2019). Understanding the Role of 

Grandparents in Indigenous Families: Principles for Engagement. Family Science 

Review, 23(2), 3–19. https://doi.org/10.26536/pjvq7990 

Skarstein, T. H., & Ugelstad, I. B. (2020). Outdoors as an arena for science learning and 

physical education in kindergarten. European Early Childhood Education Research 

Journal, 28(6), 923–938. https://doi.org/10.1080/1350293X.2020.1836590 

Spencer, R. (2007). “I Just Feel Safe With Him”: Emotional Closeness in Male Youth 

Mentoring Relationships. Psychology of Men & Masculinity, 8, 185–198. 

https://doi.org/10.1037/1524-9220.8.3.185 

Starks, H., & Trinidad, S. B. (2007). Choose your method: A comparison of 

phenomenology, discourse analysis, and grounded theory. Qualitative Health 

Research, 17(10), 1372–1380. https://doi.org/10.1177/1049732307307031 

Thompson Coon, J., Boddy, K., Stein, K., Whear, R., Barton, J., & Depledge, M. H. 

(2011). Does participating in physical activity in outdoor natural environments have 

a greater effect on physical and mental wellbeing than physical activity indoors? A 

systematic review. Environmental Science and Technology, 45(5), 1761–1772. 

https://doi.org/10.1021/es102947t 

van Boxtel, M. P. J., & Speckens, A. E. (2014). Mindfulness, cognitive function and 

“successful ageing.” Tijdschrift Voor Gerontologie En Geriatrie, 45(3), 137—143. 

https://doi.org/10.1007/s12439-013-0055-z 

Vervaecke, D., & Meisner, B. A. (2021). Caremongering and Assumptions of Need: The 

Spread of Compassionate Ageism During COVID-19. Gerontologist, 61(2), 159–

165. https://doi.org/10.1093/geront/gnaa131 



LEARNING DURING INTERGENERATIONAL OUTDOOR PLAY 34 

Waldrop, D. P., Weber, J. A., Herald, S. L., Pruett, J., Cooper, K., & Juozapavicius, K. 

(1999). Wisdom and life experience: How grandfathers mentor their grandchildren. 

Journal of Aging and Identity, 4(1), 33–46. 

Witten, K., Kearns, R., Carroll, P., Asiasiga, L., & Tava’e, N. (2013). New Zealand 

parents’ understandings of the intergenerational decline in children’s independent 

outdoor play and active travel. Children’s Geographies, 11(2), 215–229. 

https://doi.org/10.1080/14733285.2013.779839 

Wood, D., Bruner, J. S., & Ross, G. (1976). The Role of Tutoring in Problem Solving. 

Journal of Child Psychology and Psychiatry, 17(2), 89–100. 

https://doi.org/10.1111/j.1469-7610.1976.tb00381.x 

 


