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Abstract  
 
Climate change education is crucial to addressing the climate crisis. Studies show that parents 
and guardians can play an important role in transmitting knowledge, competencies, and a pro-
environmental orientation to their children. Whilst climate change education can span many 
disciplines, it has been effective within science education. In this paper we embrace evidence-
based effective approaches to science education, with parents. Climate change education 
research literature published to date focusses on school-based interventions and there is a dearth 
of literature on parental involvement. This paper describes the development of, and outcomes 
associated with, a programme to promote engagement with climate change education for 
families from socioeconomically disadvantaged backgrounds. Data were gathered through post 
semi-structured interviews and reflections on posters and photos created and collected 
throughout the programme. Findings indicate that this approach engaged parents in climate 
change education with their children and successfully addressed various misconceptions. The 
programme presents a real opportunity to engage parents in their children’s formal education.   
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Introduction 

Parental engagement in the education and school life of primary aged children is well-cited in 
the literature and supported in the policies of many countries. Whilst the term parental 
engagement specifically includes the word “parent”, internationally this is understood to 
include all those with a role in bringing up and caring for children and is often referred to as 
“family engagement” (Whitaker, 2019). For the purposes of this paper, we are taking “parent” 
as all those with a direct role/responsibility for bringing up and caring for the children in our 
sample. These included parents/guardians/grandparents/carers. Both nationally and 
internationally, it is well accepted that there are positive associations between certain types of 
parental involvement in children’s education and student outcomes, including academic 
achievement and desirable student behaviours (e.g. Desforges and Abouchaar, 2003; Goodall, 
2017). Many studies have also indicated that parental engagement leads to positive impacts 
including improved student mental health, motivation, self-efficacy, and social skills (Froiland, 
2021; Jeynes, 2017; Moè et al., 2018; Green et al., 2007; Hill & Craft, 2003). 

Parents’ rights as primary educators of their children are enshrined in the Irish Constitution 
(Government of Ireland, 1937). However, despite numerous policy initiatives, parent 
involvement in an Irish context can be considered quite limited. For instance, while Bleach 
(2010) reported high levels of parental involvement with homework for children in the junior 
classes, parents stated that they believed they had very little influence, either locally or 
nationally in their children’s education. Indeed, fewer than one-in-ten students in Ireland, 
compared to one-in-six on average internationally, had parents who participated in school 
governance activities (Nelis et al. 2021). Eivers and Creaven (2013) reiterated that parental 
involvement at Irish primary school level is largely limited to helping with homework and 
receiving updates about school accomplishments. PISA (2015) stated that Irish parents also 
reported less participation in school-related activities, such as volunteering to support school 
activities, than parents on average across OECD countries (Shiel et al., 2016). Barriers to 
greater school involvement, reported by parents in Ireland from PISA 2018, were not being 
able to get time off work; inconvenient meeting times; parents being unsure how to participate; 
and their child not wanting them to participate (Nelis et al 2021).  

Possible explanations for such limitations are well-cited. For example, teachers and schools are 
sometimes limited in what they think effective parental engagement should be (Hindin and 
Mueller, 2016) and encourage the aspects they think parents need to do (Dauber & Epstein, 
1993). Parental engagement is often measured in relation to parental visibility and involvement 
within the school, other than engagement with children’s learning and development at home 
(Kim, 2009). Thus, researching how parents can be supported to become actively involved in 
their child’s learning is warranted. Furthermore, the recently published Irish Primary 
Curriculum Framework supports a partnership approach to education with parents recognised 
for the key role they should have in their child’s education (DE, 2023). The framework 
advocates that children's learning should be extended and supported at home through a range 
of diverse and enriching learning experiences. 
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Climate change education is considered one of the most important and effective means of 
developing capacity to address the climate crisis (Stevenson et al., 2017). While climate change 
education cuts across disciplinary boundaries, science education has been recognised as key if           
we want young people to become informed, active citizens capable of responding to the climate 
crisis (Sharma, 2012; UNESCO, 2019; Yacoubian, 2018). However, research suggests that 
many youth do not understand basic climate science (Leiserowitz, Smith, and Marlon 2011; 
Shepardson et al. 2009; Taber and Taylor 2009).  One of the overall goals of science education 
curricula worldwide is the development of students' scientific literacy which encompasses not 
only the development of disciplinary science content knowledge but also connects science to 
students’ everyday perspectives and develops their ability to make decisions on societal and 
environmental issues as informed, active citizens (Broderick, 2023). Science education 
therefore has the potential to not only promote the development of climate science content 
knowledge but also an understanding of the social, cultural, economic and political influences 
that impact climate change policies, discussions and actions (Zeidler, 2014). 

In a primary science education context, numerous studies have reported the effectiveness of 
science education interventions in enhancing primary school students’ environmental 
knowledge, sustainable action and competencies, and positive attitudes towards the 
environment as reported in the systematic literature review by Murphy et al., (2023). For 
example, Lombardi and colleagues (2013) reported a significant conceptual change was 
evident and maintained six months after a climate change education intervention. Findings 
from several studies also highlight the impact of environmental studies on children’s pro-
environmental behaviours (Kos et al., 2016; Murphy et al., 2021). Furthermore, Murphy et al. 
(2023) highlighted the key role inquiry-based learning plays in science education in curricula 
internationally and when coupled with social constructivist principles, it emerged as one of the 
key themes in terms of effective approaches to science education, with positive impacts on 
students' conceptual learning and scientific skill development reported among other benefits. 
Inquiry based science education is an inductive approach giving more space to observation, 
experimentation and the teacher-guided construction by the learner of his/her own knowledge 
(Rocard et al. 2007). Murphy et al’s (2021) study focussed on an inquiry-based approach to 
teaching sustainability and proved effective. 

It is clear from the literature that teachers can impact children’s learning about climate change 
and indeed most of the climate change education research literature published to date focusses 
on school-based interventions. However,      there appears to be a dearth of literature on parental 
involvement in children’s climate change education.  For instance, out of the 49 intervention 
studies identified in the Monroe et al. (2019) systematic literature review, no study focused on 
parents as the target participants. That said, a number of  other studies have concluded that 
parents have a strong influence on their children's attitudes and behaviour towards the 
environment and climate change (Arnold et al., 2009; Corner et al., 2015; Leppanen et al., 
2012;  Mead et al., 2012). Arnold and colleagues (2009) for example, conducted interviews 
with young environmental leaders (n=12) and identified parents as one of the dominant 
influences on their environmental action. Corner at al. (2015), in their review of international 
studies pertaining to climate change education, identified a few studies that highlighted the 

https://www.tandfonline.com/doi/abs/10.3200/JOEE.40.3.27-36
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcc.353?casa_token=OHpxHc5_xIEAAAAA%3Af-GspQCVeHnX5k2uXvb4LWKL7-2fnmNTGYMzShY5O_435ZwoiYi8_ub4_FPvItTt4OhP9EdcJjspQHED#wcc353-bib-0081
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcc.353?casa_token=OHpxHc5_xIEAAAAA%3Af-GspQCVeHnX5k2uXvb4LWKL7-2fnmNTGYMzShY5O_435ZwoiYi8_ub4_FPvItTt4OhP9EdcJjspQHED#wcc353-bib-0081
https://www.tandfonline.com/doi/full/10.1080/00958964.2011.634449?casa_token=QIMP68G-rLgAAAAA%3AsX0cRKB5hLwu4I6wGZrJw0VH47rxI40H-Oda3EsU52TNAOsXs_hNiWW8asVENveUWCTFu5fzMcGvfeNveA
https://www.tandfonline.com/doi/full/10.1080/00958964.2011.634449?casa_token=QIMP68G-rLgAAAAA%3AsX0cRKB5hLwu4I6wGZrJw0VH47rxI40H-Oda3EsU52TNAOsXs_hNiWW8asVENveUWCTFu5fzMcGvfeNveA
https://www.tandfonline.com/doi/full/10.1080/00958964.2011.634449?casa_token=QIMP68G-rLgAAAAA%3AsX0cRKB5hLwu4I6wGZrJw0VH47rxI40H-Oda3EsU52TNAOsXs_hNiWW8asVENveUWCTFu5fzMcGvfeNveA
https://www.tandfonline.com/doi/abs/10.1080/15456870.2012.637027
https://www.tandfonline.com/doi/abs/10.1080/15456870.2012.637027
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significant positive role that parents have on their children’s climate-relevant beliefs and 
behaviours. In Finland a significant correlation between mothers and fathers (n=212) and their 
child’s/children’s (n=237) attitudes towards the environment was reported (Leppanen et al., 
2012). According to Mochizuki and Bryan (2015) families and communities benefit when 
individuals share what they have learned especially in relation to climate change adaptation 
and mitigation. Mead et al. (2012) concluded that climate change-related interventions can 
maximise their impact by using the family as the significant unit of intervention. In a study by 
Stevenson et al. (2019), the frequency of discussion with friends and family was the second 
strongest predictor of climate change concern for adolescents, with families having more 
influence than friends in their study. Furthermore, Lawson et al. (2019) in their study with 
adolescents and their families suggest that promoting climate-related conversations within 
households may promote climate action even when parents are apathetic about climate change. 
Interestingly, in a recent study by Madden et al. (2023) on parents’ perspectives on climate 
change education, parents expressed concerns about their own readiness to support this 
instruction at home.  Furthermore, several respondents voiced concerns about how to approach 
climate change discussions in a way that is mindful of children's developmental and mental 
health needs. This is supported by an NPR study, reported by Kamenetz (2019), where more 
than 80% of parents in the US support the teaching of climate change yet fewer than half of the 
parents had discussed the issue with their children. 

 
In the context of science education there is research that explores parental involvement in 
children's education.  Strickler-Eppard et al. (2019) for example, assessed the impact of 
engagement with a science education pack on families' experiences of inquiry-based science 
activities. They concluded that this diverse group of families were “very capable facilitators of 
science experiences for their young children when provided with carefully designed supportive 
materials" (p. 663).  In an Irish context, Gilligan and colleagues' 2020 study strongly advocates 
the importance of early engagement with scientific concepts particularly for marginalised 
groups including families living in poverty/disadvantage. According to Gilligan (2020), young 
children learn whether science is important through the extent of parental involvement in early 
science education, through informal activities such as visits to museums and parks, reading and 
talking about science at home.  
 

It is apparent from the literature that involving parents directly in climate education and 
inquiry-based science education can have positive effects on parents' and children's scientific 
literacy, climate-relevant beliefs and behaviours. To this extent, the current study explored 
parental engagement in a programme that was designed to enhance parents’ climate change 
understanding and, as a consequence, to better enable parents to support their children's 
learning about Climate Change in their homes. This study also offers practical insights to how 
parents can be supported to become actively involved in their child’s learning at home, beyond 
homework, to more tangible engagement with curriculum learning and development. This work 
supports Sustainable Development Goal 4: Quality Education. In line with this focus, the 
following research questions were explored: 
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     How can primary school parents be supported to engage their children in climate 
change education and science education in their homes?  
What are the features of an effective programme for supporting parents in helping 
their children learn about Climate Change while engaging in science inquiries in 
their homes?  

 

Methodology  

The Programme  
The overall aim of the programme was to enhance participants' (parents) engagement with 
science education, understanding of climate change and engagement with climate action. To 
this extent two, three-hour workshops were developed that aimed at supporting the 
development of participants':   

● conceptual understanding of climate change through experiential learning 
● confidence to engage in scientific inquiries 
● confidence to discuss scientific issues with each other and with their children 
● understanding of actions that can be taken to mitigate climate change at local 

levels in their homes. 
This was followed by a celebration event where families got to share and celebrate their 
learning and climate actions. 

Features and overview of the Programme  
The workshops were underpinned by Monroe et al.’s (2019) strategies for effective climate 
change education pedagogies in that they were designed to:     

1. make climate change information personally relevant and meaningful for the learners  
2. engage learners 
3. provide opportunities for discussion to develop personal understanding and to listen to 

others' viewpoints and knowledge about climate change  
4. provide opportunities to interact with scientists and to experience the scientific process 
5. uncover and address misconceptions about climate change/science 
6. support participants in designing and implementing community (home) projects to 

address an aspect of climate change. 
 
Specific examples regarding how the workshops addressed Monroe and colleagues' strategies 
are provided in Table 1.  

      Table 1: Examples of how the workshops were underpinned by Monroe et al 2019 
features of effective CCE 

Monroe et al. (2019) effective climate 
change education strategies 

Exemplars from the programme 



6 

The programme focused on making climate 
change information personally relevant and 
meaningful for the learners. 

The Energy Audit from workshop 1 
provided opportunities to examine energy 
use in their own family contexts. 
 
Parents were asked what topics they would 
like to address in workshop 2. Bees and 
biodiversity and Fast Fashion emerged as 
two key themes which informed both 
workshop 2 and the ‘at-home’ activities for 
workshop 2. 

The activities or educational interventions 
were designed to engage learners. 

Workshops provided opportunities for all 
participants to engage in hands-on activities.  
 
During workshop 1 participants completed 
an insulation fair test1 investigation in small 
groups of 3/4 participants. 

Educators used deliberative discussion to 
help learners better understand their own 
and other’s viewpoints and knowledge about 
climate change. 

Each workshop provided opportunities for 
participants to respond to key questions and 
discuss possible mitigation actions that 
could be taken in response to the climate 
change issues addressed during the 
workshops. Small group discussions were a 
core pedagogy used throughout each 
workshop. 

Learners were given the opportunity to 
interact with scientists and to experience the 
scientific process for themselves. 

Each participant was provided with 
opportunities to engage in the scientific 
process through science inquiry-based 
investigations and scientific observations. 

Programs were specifically designed to 
uncover and address misconceptions about 
climate change. 

Some common misconceptions pertaining to 
climate change were identified during 
workshop 1 - for example the melting of sea 
ice contributes to rising sea levels was 
identified as a climate change 
misconception. Participants then conducted 
a scientific inquiry to investigate this.  

Learners were engaged in designing and 
implementing school or community projects 
to address some aspect of climate change 

The ‘at-home’ activities provided 
opportunities for the participants and their 
children to address a number of aspects of 
climate change. 
 
For example, participants and their children 
assessed (i) how they travelled to school, (ii) 

 
1A fair test is a scientific investigation where attempts are made to control all variables except the one 
being tested. For example, the length of slope and the vehicle used would be kept constant when 
investigating the effect of different materials on how fast a car goes down a slope.  
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discussed whether this was the most 
environmentally friendly way to travel to 
school and (iii) identified/took action to 
travel in a more sustainable manner. 

 
The programme was developed and delivered by science education academics, with extensive 
experience in science education, education for sustainability and climate change education.   
The workshops were held in school grounds, as The Delivering Equality of Equal Opportunities 
in (Irish) Schools (DEIS): An Action Plan for Educational Improvement (DES, 2005) 
highlighted the importance of involving parents and the wider community in the learning 
process and that this is likely to be more successful if it was in a school or classroom setting. 
 
The programme comprised two, 3-hour workshops where participants (parents) engaged in a 
number of hands-on scientific inquiries that afforded opportunities to develop their scientific 
content knowledge and skills, and knowledge about climate change and climate action. 
Throughout the workshops scientific content and inquiry skills were highlighted, links were 
made to climate change and climate action where relevant, and there were frequent 
opportunities for discussion, reflection and sharing of experiences. The workshops were 
designed to enable parents to experience several inquiries and activities and build their 
confidence to subsequently conduct these with their children at home. Booklets, containing 
activities, instructions and scientific content knowledge for parents, and hands-on resources 
were provided to support parents in implementing the at-home activities.  An overview of the 
content of the workshops and at-home activities can be found in Table 2.  
 
      Table 2:  Overview of Content of Workshops 
 

Workshop A Workshop B 

Introduction: Aims of programme. 
 
Paper Spinner Investigation: Introducing 
the participants to scientific fair test 
investigations. Focus of investigation is on 
the development of scientific skills. 
 
What is Climate Change Discussion 
Activity: Participants discuss in small 
groups. 
 
North Pole (Sea Ice) V South Pole (Land 
Ice) Melting investigation: Participants 
predict in groups which has an impact on 
rising sea levels. Participants complete a 
scientific experiment to investigate this. 
 

Introduction: Review at-home activities. 
Provide opportunities for discussion. 
 
Bees and Biodiversity: Explore 
participants’ prior knowledge of bees. 
Discuss why bees are in decline. 
Conduct a number of activities to mitigate 
the decline of bees in their own contexts: 
(ii) Plant bee friendly plants. Participants 
will investigate what conditions are required 
for growth. 
(iii) Design and make a bee hotel. 
(iii) Discuss other actions that could be 
taken: For example avoid cutting grass; 
create habitats for solitary bees. 
 
Reduce Reuse Recycle: Discussing how 
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Conducting an Energy Audit: Participants 
discuss the completion of an energy audit in 
their homes. 
 
Insulation Activity: Conduct a fair test 
investigation to identify which is the best 
insulator. 
 

this can be used in their own contexts.  
Investigate the life cycle of everyday 
materials (e.g. coffee cup). 
Observing materials and identifying which 
can and cannot be recycled. 
 
Fast Fashion: Developing understanding of 
fast fashion. Participants research problems 
associated with fast fashion. 
 
Travel Wisely: Participants discuss how 
they travel and what forms of energy they 
use.  

At-home Activities (after Workshop A). 
To be completed with the participants’ 
child/children 

At-home Activities (after Workshop B). 
To be completed with the participants’ 
child/children 

Spinner investigation Introducing children 
to fair test investigation and development of 
scientific skills. 
 
Climate Change Research Activities A 
range of online resources where participants 
and their children can research climate 
change. 
 
Energy Audit: To be completed at home 
with their child/children. Participants 
identify actions to reduce energy 
consumption at home. 
 
Insulation investigation: As part of the 
energy audit, participants identify where 
their homes are insulated. To investigate 
insulation, participants conduct a fair test 
investigation to identify which material/s are 
the best insulators. 

Planting Science Activities: Parents and 
their child/children plan how to create 
biodiversity friendly zones for bees in their 
own context.  
They complete a number of science 
activities and observations: 
(i) Planting and then transplanting bee 
friendly seeds. 
(ii) Creating a self-watering plant for herbs. 
(iii) Design and make a bee hotel to create a 
solitary bee habitat. 
 
Decomposition Investigation: Participants 
investigate how long it takes common 
household items to decompose. 
 
Travel Audit: Participants audit how they 
travel and what energy sources are being 
used. Participants identify and take actions, 
where possible, to travel in a more 
sustainable manner. 

 
 
 
 
There was a two-week gap between the first and second workshop and a six-week gap between 
the second workshop and the celebration event.  These gaps were deliberately designed to 
afford the participants opportunities to carry out the investigations and action projects 
associated with the programme in their homes. To facilitate communication and sharing 
between workshops, a WhatsApp group was set up for each of the participating schools. This 
also served to promote a community of practice between the participants, facilitators, and 
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teachers in each school. Using the WhatsApp forum parents shared photos of their 
investigations, their action projects and asked questions about the learning activities and 
climate science literacy.   
 
The programme culminated in a celebration event that brought 18 parents and 19 children from 
both schools into the university where they gave short presentations about what they had 
learned over the course of the project. At this event parents and children shared their co-created 
posters and co-presented about the different scientific inquiries and actions they had taken to 
take steps towards mitigating climate change in their homes as part of the project. Parents and 
their children also participated in a workshop which aimed to further develop their 
understanding of the interconnectedness between our actions and the climate. Parents and their 
children worked collaboratively in small groups to complete investigations and activities. 
Finally, opportunities to discuss further mitigation and action were provided.   
 
Sampling and Participants. 
10 DEIS (Delivering Equality of Opportunity in Schools) schools from the Dublin region were 
identified through purposive sampling and invited to participate in the programme via email. 
Two schools agreed to participate. Through collaboration with the Principals, Home School 
Liaison2 (HSCL) and the Parents’ Association in both schools, invitations were sent out to 
children in senior classes (3rd class - 6th class, ages 8 - 12) to participate in the programme.  
This resulted in 40 parents (representing 40 families) from the two schools agreeing to 
participate in the programme.  The HSCL worked alongside the programme team to organise 
the workshops and send regular reminders to the participants.  Following consultation with the 
parents, two workshops were scheduled during the school day, in the mornings just after 
participants had dropped their children to school.  

Data Analysis 

Data comprised two post-programme semi-structured interviews with four participant parents; 
researcher reflections on seven posters, co-created  by parents and children, and 12 photos, of 
the at-home activities shared by the parents on the WhatsApp group. All adult participants were 
invited to participate in the post-programme interviews, however only four were available and 
interested. The A4 posters and the photos illustrated the various aspects of the programme 
which the parents and children wished to highlight.  Thematic analysis (Miles Huberman and 
Saldana 2016; Saldana, 2016) was used to analyse the interview data.  A pre-coding process 
comprised professional transcription of the interviews and the collection of the visual data by 
one member of the research team. All data were anonymized.  

 
2 HSCL - The primary role of the HSCL Coordinator is to focus directly on the ‘significant 
adults in children's lives’ (p.7) in order to improve educational outcomes for children and to 
provide direct benefits to those children. A key element of the HSCL co-ordinator role is home 
visitation; the role also involves the provision of relevant courses and classes for parents to 
promote their own learning and in turn that of their children, with a particular focus on literacy 
and numeracy. A key element of the methodologies is empowering parents to work with other 
parents toward these goals. 
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The first cycle of coding comprised an initial exploratory inductive coding of the interview 
data by one member of the research team and the writing of memos, independently, by three 
members of the research team of their initial reaction to the visual data, that is the posters and 
the photos (Saldana, 2016). One member of the research team (who had not participated in this 
process) then collated this document and identified some exploratory themes. Each member of 
the research team then read the complete document independently. Emergent themes were 
discussed at a subsequent meeting. This enabled the research team to begin to capture the 
processes used by the parents at home when engaging in the tasks and activities. 

Second cycle coding was an iterative process of moving towards an interpretive stance (Miles 
et al. 2014). This involved refining the codes and naming themes and establishing the 
credibility of the initial impression (as written in the memo) of the images through writing 
analytic memos.  One member of the team carried out an initial stage of this process. Following 
this the team met and discussed the naming of the themes and further revisions were made. 
Following this process, four interconnected themes relating to the programme design were 
identified:  Positive Impacts and New Perspectives; Not Everything Worked; Everything is 
Connected; Pedagogy Matters.  

Ethical considerations and trustworthiness  
Institutional ethical research approval was granted by the Research Ethics Committee, Dublin 
City University (DCUREC/2022/045) and all ethical protocols were strictly adhered to. A 
consent form that included a plain language statement that clearly outlined the research aims 
was sent to the participants in advance of the interviews.  The interviews did not ask the 
participants to divulge any personal information; nevertheless, the participants were assured 
confidentiality. Participants were assured that all data were anonymised and consent was 
sought to analyse the photos of the home activities that were shared on WhatsApp. 

The trustworthiness of the analysis was ensured by an ongoing process of inter-rater reliability 
as described above and by adherence to the ground rules of ethical qualitative research (Miles 
et al 2014; Saldana, 2016).  

Findings  

Positive Impacts and New Perspectives  

All interview participants (n=4) described the positive impact the programme had on 
themselves, their families, their community, and their workplace. The programme helped them 
to see issues relevant to their lives from a climate change perspective towards consideration of 
taking mitigating actions. One parent summarised the programme as ‘very insightful. I learnt 
an awful lot in the short space of time and I will take those things with me’. Others agreed with 
this statement with another saying the programme impacted ‘not just my child but my whole 
family. And everyone I’d meet, [anyone] I’d come in contact with since I started the project’. 
These parents were very enthusiastic about the opportunity to educate their children and 
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communities; one said ‘…the more you know you are more prepared and you can pass more 
to your child and then well to your family member’. A mother talked about the ‘excitement of 
being able to pass the information [she had learnt at the workshops] to the kids when they're 
playing’ [in the] ‘home atmosphere’. 

The analysis demonstrated explicit links between the workshop activities and the parents’ 
understanding of, and attitudes towards, climate change issues. One parent described the impact 
one aspect of workshop 2 (to do with fast fashion) had on her attitudes towards buying clothing. 
She described herself as being ‘really shocked’ by the manufacturing process and highlighted 
the importance of this information being more widely accessible. Similarly, another parent 
made explicit reference to having a greater appreciation of food waste and associated this with 
growing her family growing their own fruit and vegetables as part of the ‘at-home activities’ 
in workshop 2.  This parent felt her daughter was now aware of the growing process; ‘it’s not 
like they [fruit and vegetables] grow only in Lidl or Tesco’ and through that she developed a 
greater appreciation of not wasting food.  

A future-oriented focus was evident when these participants talked about what their families 
could do to reduce the impact of climate change. Ideas suggested by the participants ranged 
from managing food waste through ‘shopping wisely’ ie shopping every few days to minimise 
waste; finding new ways to conserve electricity, such as using a flask to keep water hot; turning 
off switches on the computer; minimising plastic bottle use by using a soda stream maker; and 
recycling. One described how the project had encouraged her to explore getting her home 
insulated. Many of these actions were explicitly linked to the ‘at-home’ activities, for example 
the energy audit.  Three of the parents discussed how the programme made them aware of 
additional reasons (beyond economic ones) for monitoring electricity usage at home and more 
importantly encouraged them to share that information with their children. One parent 
described asking her children to turn off lights at home prior to the project ‘I didn’t even think 
about climate itself, I have to be honest but I was thinking about money, but now they know 
another reason you know we all know another reason why we do that ‘.  Another mother 
concurred and went on to describe how the family used the savings from the electricity bill to 
have a day at the zoo, but it also helped them to ‘think of the future, like every single step 
matters.  

The programme motivated actions that extended beyond the programme. One parent spoke 
about taking ’my girls and the other kids’ [in the neighbourhood] to go pick rubbish in their 
local park as a way to help her children and their friends to appreciate the responsibility they 
have for caring for their local green spaces. While this was not a specific topic of the 
programme, it appeared that her actions were motivated by participation in the programme. 
Two participants described benefits to their workplaces through their increased awareness of 
climate change issues. One described ‘…every time I look at the people cooking in work, I get 
really sad now regarding the use of paper cups and plastic cutlery ie ‘like we use disposable 
cutlery and it comes wrapped up in little [plastic sachets] Can we just go back to real knives 
and forks?’ Another parent also talked about her workplace, a sports facility, in some detail 
and how, following workshop 2, she had a conversation with one of the greenkeepers about 
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bees and how the greens were managed and the importance of the facility becoming ‘more 
environmentally aware’. Both parents were keen to encourage ‘change’ in their retrospective 
workplaces: Yes, I think I’m going to make my boss do that now.’  

Some of the climate change issues were already of concern to participants. For example, one 
parent said about her daughter, ‘We always did recycle, we always have filled composting 
bags…but she’s more aware now’. A second described herself as always having been ‘very 
environmentally aware’ and involved in Greenpeace during her secondary school years. Her 
own mother ‘used to recycle glass before there were bottle banks’; however, following the 
programme she was ‘…even more so now and more aware of what we can do’. While these 
parents indicated that the programme further enhanced their understanding of climate change, 
it does provide some insight into why some of the parents may have self-selected to participate 
in the programme in the first instance. 

Not Everything Worked  

All four parents tried out most of the activities, as evidenced in both the interviews and the 
visual data, something that demonstrated their engagement with the project and their 
enthusiasm.  However, there were two interlinked inhibiting factors identified and expressed 
by participants: personal preferences and conceptual understanding of the science underpinning 
the various tasks. 

Personal preferences: Where parents did not complete the activities, this seemed to be to do 
with personal situations and preferences. For example, one parent was fearful of bees and 
concerned about her daughter's allergies, ‘we made the bee house but we didn't put it on the 
balcony cos I am not a bee friendly person’. Making a bee habitat was an explicit feature of 
workshop 2 and linked with the theme of biodiversity and climate change. However, in 
mitigation this parent gave the bee house to a friend with a garden. In turn, her friend sent her 
photos of it in her garden. Another described going out to buy a bee motel [in preference to 
making one] and how she and her daughter are now aware that purple and pink flowers are 
some of the best pollinators. It was apparent that despite some parents’ initial reservations about 
particular activities they wanted to educate their children about these matters. One parent 
described how she overcame her lack of interest and enjoyment in planting but ‘I had to 
because my kids enjoyed it’. 

Scientific complexity: Parents’ confidence about their lack of conceptual understanding, meant 
that some of the at-home activities were less likely to be completed. This is perhaps not 
surprising as most of the parents noted that they had little experience of inquiry-based science 
education prior to this programme.  It should be noted that the ‘at-home activities’ echoed the 
investigations that the parents completed as part of the programme workshops. Another parent 
described doing all of the activities except the planting because ‘I’m not the best gardener in 
the world’.  It seems that this parent’s conceptual understanding of planting was a determining 
factor as to why she did not complete some of the at-home activities. Three out of the four 
parents found the insulation investigation difficult. The parents investigated which material 
was the best insulator as part of a fair test investigation during Workshop 1.  One parent stated 
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that the insulation task was more ‘complicated’ and required more time.  However, he also 
went on to state: ‘the biggest information [his children got] was ‘coming from the 
thermometers, temperatures, stuff like that’. So, despite the (perceived) complexity of some of 
the tasks, the benefits were noticed. At the same time, parents did extend their conceptual 
understanding across a number of the scientific ideas presented during the workshops, 
specifically regarding the solitary bee, the insulation activity and the ice investigation which 
addressed the melting sea ice misconception. This was identified by one of the researchers,  
who wrote, in response to one  photo image: The experiment has been carefully organised and 
several people are getting involved - some evidence of fair test principles - e.g. all the 
containers are the same height. 

Despite the inhibiting factors identified above, these parents recognised and valued the 
opportunities for their children to engage in the science investigations and in some cases 
overcame their lack of prior experience with science or STEM in order to ensure their children 
were educated about climate change during the programme.  All these parents highlighted the 
importance of children learning these ideas at home’ …if they learn from home, they will be 
doing it later, and maybe they will teach another person, partners or colleagues or children. 

Everything is Connected  

A key tenet of climate change education is grasping the interconnected and ecological 
wholeness of our lives on earth.  However, the idea that everything is connected ecologically 
seemed quite new and quite powerful for these parents (n=4). Participation in the programme 
helped to establish a link for them between local action and global relevance. This was 
highlighted, in particular, by the spider web activity. One parent said: ‘...the activity with the 
spiderweb, that was the top one I think…now I can see the bigger sense of my little 
work…everything in this world, every creature and every plant is connected to each other as 
well’. A father described a conversation with his daughter following the spider web activity: 
…it’s almost impossible for her to understand how one little person can change a lot but so 
yesterday's activity gave her a bigger point that everyone is connected, if every little, every 
single person will do something small, even if it's a small thing, turning off the lights or switch 
off the tap or energy …it does matter, so that was kind of very nice’.  A third said ‘…What 
we’re doing in our small environment, but I think you're looking for the bigger picture at the 
same time …we should all be doing this you know so that it’s something natural’.  One mother 
said: ‘I didn’t think of bees being, actually small bees, would be one of the biggest parts 
involved in the climate thing…I think the bees are more important now’.  

The programme helped these parents to connect the investigations and learning activities from 
their programme to their own local community and understand the impacts our actions have on 
the environment.  These parents were critical of the lack of opportunities for children to spend 
time in local parks and nature during school i.e. ‘I can see around our school there is a lot of 
gardening and plants and that’s lovely but if kids can be allowed to go in the real forest or 
little park and if they or whoever owns the park can let them grow actual trees there maybe 
that would be something…’ In contrast, one of the parents described an example from her home 
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country, Poland, where ‘every year there is an earth day and the kids from school actually go 
into the forest and they have bin bags with them and they collect the rubbish and every single 
school goes to a different place. This is important given a review of research demonstrates that 
positive, direct experiences in nature during childhood and role models of care for nature by 
someone close to the child are the two factors that contribute most to individuals choosing to 
take action to benefit the environment as adults (Charles et al. 2018 p. 4)  Another who had an 
interest in gardening described issues with lack of access to local allotments.  She described 
how she was interested in gardening and her husband had suggested how she should plant 
tomatoes and cucumbers in the allotment. However, she said, due to the area being locked 
‘there’s no point, I either have to jump over the fence to go and water them because if [ I only 
water them] twice a week there’s no point it’s a waste of my time, their land and the waste of 
the seeds. Growing your own vegetables and fruits have a direct impact on our carbon footprint 
so can be a realistic action for some families to take towards climate change. This illustrates 
the importance of small practical actions that meet family’s needs while also identifying 
opportunities for communities to support climate change initiatives. One mother said ‘ I would 
like to show my children how you don't have to go to the shop to get a strawberry, it has to 
grow and tomatoes and everything have to grow and to show that ok we have seeds, you have 
to water them wait, watering, wait and… yesterday …it was four [strawberries], everyone had 
one strawberry and they were really, really happy’.  

The same parent was strident in her views about the role of parents in their children's education 
on matters related to climate change and how all of the activities were helpful: ‘…parents are 
responsible for the kids and when they are teaching the kids and learning and improving their 
knowledge and they actually show them …it’s all environment, that’s all what builds and makes 
the life and the world itself, so every single workshop…it’s all brilliant.’ Another said, ’Because 
as humans we’ve destroyed the world, like, we’ve absolutely raped it of its resources and totally 
destroyed the world and we need to stop. And we need to slow down, people need to be aware 
of what they are doing or my great grandchildren may not be part of Ireland, they may never 
be able to see it because they’ll be underwater’.  The video clips of the rising sea levels, as 
presented in one of the workshops, evoked a visceral response from one mother and a sense of 
the urgency of the task at hand for our very survival.  She described the fate of the  ocean 
animals and an appreciation of their sentience as fellow creatures, as they struggled to survive 
surrounded by plastic waste: ‘ ‘they don’t scream [like humans] you know they don’t, they 
obviously do but in their language but they’re not heard and they’re not listened to and that’s 
awful…like we wouldn’t like to swim even in that kind of water…it’s very important about the 
animals because they cannot help themselves…because that’s their home which is destroyed. 

Pedagogy Matters 

All interview participants (n=4) were positive about the pedagogical approach used to deliver 
the programme, associated with the provision of appropriate resources for experiential learning.   
The resources provided were well used and appropriate for use in the home environment. It 
was also evident that families extended their use beyond the initial expectation of the research 
team. One image shared by the participants illustrated the thermometer provided for the at-
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home activities being used to test the temperature of a hot drink.  One of the research team 
responded to this image ‘it is really good to see this family using the thermometer provided in 
a different way. For me, this speaks to the power of providing one piece of basic equipment, 
which might not usually be found at home. Another said: ‘inspiring to think about the discussion 
happening here, in the middle of regular family life and among regular mealtime objects’. 

The experiential and practical nature of the activities and the sense of peer support this provided 
as well as the collegial atmosphere of the workshops were important. For the participants, their 
experience as adults learning science during this programme was very different and much more 
successful to their prior learning as children.  One described her previous learning of science 
at school and how this project was different: ‘For myself it’s hard to understand [because when 
she learnt at school} we don't have at school like experiments, just everything was on the paper 
and ok you have to imagine this [ changes from ice to water etc]. Participating in scientific 
experimentation seems to have contributed to a sense of empowerment felt by these parents.  
Another parent said ‘I never did science at school. It wasn’t an option. So, like to do even those 
small experiments. I was like Jesus, look, that’s brilliant like’. My daughter does a load of them 
in school already. But I was like, but the ice is melting and it wasn’t overflowing. It's brilliant, 
really enjoyed it. Another described it as a ‘real workshop, not just only speech, just sitting 
there and listening, actually we did something, all the experiments, like everyone was enjoying 
it, it was really really, really good for me and we can do it with our kids like homework club’. 
Another said ‘I’m not a fan of reading, writing down ok [at a workshop or information session], 
I can do that at home by reading a book, but no that was something else on top of that 
information which we were participating in, so that was great…it’s another extra connection 
and bond [between parents and kids]. The use of audio-visual resources during the workshops 
acted as a powerful motivator as well - one described her experience of learning as ‘we got the 
information on the telly, it’s like a movie, we’ve got it chatting, we saw it in reality doing all 
those experiments, so that’s all connected, that’s all good’. 

Discussion 

This programme set out to enhance parental engagement with science education, their 
understanding of climate change and their engagement with climate action. The programme 
was designed with several guiding principles drawing from the Monroe et al. (2019) study for 
effective climate change education as well as effective strategies for science education 
including inquiry-based science education. This study provides some insights into elements 
of the programme which may have contributed to meeting the aims of the programme. 

Clearly, situating the programme in personally relevant and meaningful contexts for the 
participating parents had a positive effect. This connects with Dewey’s theory of experiential 
education (1938) and is a cornerstone of a constructive approach to science teaching (Harlen, 
2014). By situating learning in relevant contexts, it is motivational but also allows the learner 
to connect with existing ideas and develop their understanding. This is particularly important 
in the context of science and climate change conceptual understanding as misconceptions or 
alternative conceptions can only be addressed by connecting with existing ideas and 
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progressing from where the learner is. This is also the case for adult learners, in the current 
study they are parents, who may have carried misconceptions with them since their school 
days and are now better placed to support their children with their science learning. 

Another successful feature of the programme was that it engaged the parents, and 
subsequently their children, both within the workshops but also at home and beyond with 
some parent participants making possible connections with their community and workplace. 
The experiential nature of the parents’ workshops and the subsequent at-home activities, as 
well as the action projects, led to the participants engaging hands, minds and hearts as evident 
by the sometimes impassioned responses during the interviews. Ojala (2023) recognises the 
importance of educators taking emotions into account when teaching about global problems 
such as climate change. 

Discussion played a crucial role in the success of this small-scale programme. During the 
workshops and celebration events, parent participants and their children were given plenty of 
opportunities to share their ideas with their peers as well as discuss with a knowledgeable 
other, in this case the academic members of the research team who facilitated the workshops. 
Discussion is a key aspect of a social constructivist approach to teaching, drawing from the 
work of Vygotsky (1978) who recognised the importance of social interaction in the 
development of cognition and meaning making for children. This is achieved through 
reasoning out loud and modelling by a more knowledgeable other who can be a peer or 
teacher or parent. Vygotsky’s theories can also be applied in adult education (Mukhalalati 
and Taylor 2019 et al). In this programme, by grounding the workshops in discussion the 
parent participants had opportunities to think aloud their ideas and make meaning with peers 
and the workshop facilitators. Likewise, the children had opportunities to share their ideas 
and learning with their parents during the at-home activities and the celebration event. Whilst 
not the focus of the current paper, the children’s social learning here is important as the 
parents also took on the role of “more knowledgeable other” (Vygotsky 1978). 

The literature review highlighted the critical importance of science education in climate 
change education in terms of conceptual knowledge, skills, attitudes and values. In this 
programme, the parent participants, some of whom had limited experience of formal science 
education and when they did, it was often less positive, really enjoyed the opportunity to 
experience science, particularly as it was science that they knew was similar to what their 
children were doing in their schools. Experiencing science through an inquiry approach in 
particular was different to what the participants had experienced before or were familiar with. 
This was a positive aspect for them. As well as supporting their understanding conceptually, 
this approach also gave insight into the nature of science as was evident in some of the visual 
data from the activities carried out at home e.g., their consideration of variables when 
conducting their investigation. Understanding the nature of science is encapsulated in 
scientific literacy and this is crucial in climate change education so that citizens can engage in 
and make informed reasoned actions to combat climate change (Broderick 2023). 

The programme was intentionally designed around known misconceptions e.g., that melting 
sea ice contributes to rising sea levels. Through the workshops, parents shared and discussed 



17 

their existing ideas and then through investigation and practical experimentation, these prior 
conceptions may have been challenged. This is a crucial aspect of a social constructivist 
approach learning to conceptual change. Research shows that misconceptions will remain 
unless they are actively challenged by the learner (Posner et al 1982). Simply telling learners 
will not suffice. They may be able to repeat the correct conception however, they will not 
have internalised the learning. However, it was evident from the interviews that some parents 
retained some misconceptions in terms of scientific conceptions. This highlights the 
challenges in developing conceptual understanding with limited time. 

Finally, another key aspect of the programme was the action focus. Participants were invited 
to take action, with their children, to combat some aspect of climate change. Change in 
behaviour is crucial for climate change education (Kenis and Mathijs, 2012). Raising 
awareness and understanding and developing positive attitudes towards the environment are 
important starting points but without action, it won’t be effective. In this programme we saw 
examples of parents, and as a result their children, making connections to their local 
communities and environments through their action projects. From the interviews, it was 
clear that the parents could see the connections between these smaller actions on a local scale 
to the bigger global issues (Sheppard et al, 2011) 

Limitations  
The parents involved in this programme and the resulting research are representative of only a 
small self-selecting sample from a wider population of parents of DEIS primary school children 
thus generalisations from the data set are not possible. Notwithstanding, the data provide some 
insights into the outcomes associated with a climate science education programme which has 
explicit design features which may be transferable to other schools and educational contexts. 
Furthermore, the post-programme interviews represented only 10% of the participants and they 
were all female and again as these were self-selecting to take part in an interview, there was 
likely to be a positive bias towards the programme.  There were a small number of other 
participants who were willing to be interviewed, however it was difficult to schedule with other 
commitments. Language proficiency may have also been an inhibiting factor in the small 
sample.  However, the interviews provided sufficient evidence of engagement with climate 
change and scientific inquiry. Furthermore, triangulation with data gathered from reflections 
on the co-created posters and photos provides some degree of concurrent validity. That said, 
generalisations cannot be drawn from the findings.  
 

Conclusions  
The findings presented here show a proof of concept for involving parents in their children’s 
education in the areas of climate change education and science education. This was achieved 
through evidence-based approaches to inquiry-based science which were designed to be 
personally relevant and meaningful to the parents (and subsequently to their children), to 
engage them and to facilitate them to experience science in a way that their children learn in 
schools including through discussion. This programme tackled misconceptions pertinent to 
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climate change education and attempted to develop their understanding of climate change and 
engage them in science education and climate action.  
 
This small-scale project demonstrated that the programme design was feasible and successful. 
Anecdotally the participants were keen for more workshops to be rolled out to continue their 
own learning and development and also recommended that it be available for more parents in 
more schools. To move such a programme forward on a larger scale, future research should 
focus on scalability of the programme to include, balancing time commitments (parents and 
school staff), recruitment and communication with HSLC (or similar personnel in schools) and 
how best to establish, maintain and support contact with parents. 
 
This paper recognised from the outset the somewhat limited role parents can play in their 
children’s formal education in contrast to the policy and rhetoric around the importance of this 
as well as the lack of research in this area. Given the enormity of the current global crises, 
namely climate change and biodiversity, it is crucial that children's formal experiences in these 
areas in schools are supported by their parents at home and through their community as the 
primary educators. This programme attempted to exemplify one approach to how this could be 
achieved, challenging the notion that climate change education and science education do not 
and must not only happen on school premises but in every home and community. 
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