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Understanding how children demonstrate creativity assists educators in designing 
learning experiences that foster this key competency. Frameworks such as the A-E of 
Children’s Creativity assist in the analysis of children’s creativity, presenting their creative 
thinking characteristics as five connected processes: agency, being curious, connection, 
daring, and experimenting. This study included observations of Year 1 children engaging 
in STEM activities delivered synchronously online by a leading Science Discovery Centre 
in Western Australia. The children, along with their parents, classroom teacher and the 
SDC facilitators also participated in a series of semi-structured interviews. Data analysis 
through the A-E of Children’s Creativity framework illustrated how along with the five 
creativity processes, the children demonstrated a sixth process, focus. The children were 
seen expressing creativity through sustained periods of quiet concentration, along with 
conversations and collaboration often seen during STEM tasks. This article details the 
ways the children’s focus manifested during the STEM online activities, and the 
strategies adopted by the facilitators to support them. By advancing our understanding of 
how children demonstrate their creativity online, these findings are valuable for 
researchers and educators seeking to provide meaningful learning opportunities for 
fostering creative thinking.  

 
Introduction  
 
Understanding how children demonstrate creativity assists educators in designing learning 
experiences that foster this key competency. Creativity is generally understood as “the 
ability to generate original ideas that are appropriate to the task at hand” (Murcia et al., 
2020, p. 1399), and is recognised as an essential skill to prepare children for future success 
(Australian Government Department of Education, 2022; Council of the European 
Union, 2018; World Economic Forum, 2016). To support children’s creativity, academics 
have explored elements of learning environments that foster this skill and introduced 
frameworks to evaluate creative processes (Davies et al., 2013; Murcia et al., 2020; 
Richardson & Mishra, 2018). One such framework, designed for an early childhood 
context, is the A-E of Children’s Creativity framework (Murcia et al., 2020). Although 
applicable to various learning contexts, it has been applied to numerous STEM education 
studies (Murcia & Oblak, 2022; Murcia et al., 2020; Tippett & Yanez Gonzalez, 2022). 
STEM education, which integrates the disciplines of science, technology, engineering, and 
mathematics, typically involves hands-on activities and investigative tasks that have been 
found to encourage creativity (Bagiati & Evangelou, 2015; Stone-MacDonald et al., 2015; 
Wan et al., 2021). This study applied the A-E of Children’s Creativity framework to analyse 
children’s creativity as they participated in a series of STEM online learning activities 
delivered by a leading Western Australian Science Discovery Centre (SDC). While the 
children displayed the five creative processes throughout the sessions, they also 
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demonstrated a sixth process, focus. This article details the way their focus was 
demonstrated, and the strategies adopted by the SDC facilitators to support them. 
 
Aims and research questions 
 
The primary aim of this study was to detail the experiences of a focus group of children 
and examine how they demonstrated creativity through the process of focus, while 
engaging in the SDC’s STEM online learning activities. Understanding the additional way 
creativity can manifest and integrate alongside other creative processes offers a valuable 
contribution to existing research into children’s creativity, expanding on previous findings 
(Fielding & Murcia, 2022; Murcia et al., 2020). Additionally, it contributes meaningfully to 
the limited research into online learning for children (Bond, 2020; Maslin et al., 2023), 
offering pedagogical strategies for educators. 
 
Specifically, the research questions driving this study were: 
 
1. How do children demonstrate the creative process of focus during STEM online 

learning activities? 
2. What educator strategies support children’s focus during STEM online learning 

activities? 
 
Literature review 
 
Demonstrations of children’s creativity 
 
Creativity has been a focus in educational research since the 1950s, and is now widely 
regarded as a skill that can be fostered in most children, not just a small number of gifted 
learners (Sheffield, 2017). As such, numerous frameworks have been developed to assist 
researchers and educators alike. For instance, the Four Ps of Creativity was introduced by 
Rhodes (1961), in which the different approaches to creativity were classified based on the 
level of the person, the product, the process and the press. Drawing upon this, Murcia et 
al. (2020) introduced the A-E of Children’s Creativity framework, maintaining the original 
elements of person, product, and process, while adapting press to ‘place’ to better reflect an 
educational context. Specifically, the framework outlined the product criteria for creative 
outcomes as being original and fit-for-purpose; offers perspectives on the person who 
does the original thinking; lists the elements of an enabling environment: resources, 
communication, and socio-emotional climate; and the characteristics of children’s creative 
thinking: agency, being curious, connecting, daring, and experimenting.  
 
To elaborate, agency can be observed when children are given some control over their 
learning, supported with a balance of structure and freedom (Beghetto & Kaufman, 2014; 
Davies et al., 2013; DeJarnette, 2018; Kajamaa & Kumpulainen, 2019). Children are 
understood to be innately curious (Cremin et al., 2018; Lange et al., 2019; Tippett & Yanez 
Gonzalez, 2022). This process involves children questioning, imagining, discovering and 
engaging in ‘What if’ thinking (Chappell et al., 2008; Craft, 2007). Making connections occurs 
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through collaborating, sharing ideas and seeing different points of view (Beghetto, 2018; 
Davies et al., 2013). Daring involves children’s willingness to be different and resilient in 
the face of challenges (Lucas & Venckutė, 2020). Strawhecker et al. (2023) observed that 
age-appropriate STEM activities assisted with children’s resilience, critical thinking, and 
creating. Finally, the process of experimenting relates to children investigating, tinkering and 
solving problems (Cooper, 2018; Thompson, 2017). Additionally, children’s creativity can 
be observed in the way they verbally engage with others’ creativity (Beghetto & Kaufman, 
2014; Richardson & Mishra, 2018), as outlined in the place element of communication 
(Murcia et al., 2020). Conversely, silence has also been identified as a form of 
communication (Ollin, 2008), and children have been observed engaging creatively 
without verbalising (Tippett & Yanez Gonzalez, 2022). 
 
Focus 
 
In this study, the process of children’s ‘focus’ has been explored in relation to creativity 
through concepts such as flow, concentration, and attention. Regarding flow, Tippett and 
Yanez Gonzalez (2022) found the A-E of Children’s Creativity framework to be “appropriate 
for analysing episodes of creativity within young children’s STEM learning experiences” 
(p. 146). However, they stated that missing from the framework was ‘flow,’ described as 
the state of being fully focused and immersed in the creative process (Nakamura & 
Csikszentmihalyi, 2001). Although missing from the framework, they noted it was not 
missing from their observations. Similarly, Cremin et al. (2018) recognised that learners 
can experience flow while engaging in creative activities, and that this flow is sustained 
when learners are given agency over the activity. It has also been argued by Craft (2000) 
that ‘What if’ thinking is often experienced unconsciously in the flow of engagement. 
These observations point to the way flow can be interconnected with the creative processes 
of agency and being curious. Further, additional time and attention can contribute to more 
detailed STEM solutions (Cremin et al., 2006), while eye gaze is often used as a measure 
of visual and auditory attention (Fisher et al., 2014). Researchers have also noted that 
children may express their creative thinking and ideas through non-verbal forms of 
communication such as gestures (Goldin‐Meadow, 2009), as well as drawings or actions 
(Glauert et al., 2013). There is an understanding across these fields of research about the 
importance of the notion of focus in children’s creative thinking; however, there is a 
noticeable gap in incorporating focus explicitly within creativity frameworks. 
 
Online learning 
 
Online learning is understood as the “the delivery of education in which digital technology 
and the Internet are used to deliver instruction and to facilitate communication among 
participants” (Saqlain et al., 2020, p. 39). Although there has been an increase in the 
number of children engaged in online learning over recent years (Barbour et al., 2020), 
they are currently under-represented in research and as such, little is known about 
effective pedagogical strategies that can foster their creativity online (Maslin et al., 2023). 
From the existing literature, the inclusion of active learning (Archambault et al., 2022; 
Dayal & Tiko, 2020; Soltero-González & Gillanders, 2021), as well as fostering positive 
relationships between educators and learners have been identified as important 
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considerations (Borup et al., 2020; Dyer et al., 2018). Studies have also indicated the 
challenges of maintaining young children’s attention during COVID-era online learning 
(Inan, 2021; Lau & Lee, 2021; Soltero-González & Gillanders, 2021; Uzun et al., 2021). 
However, a systematic literature review by Maslin et al. (2023) into children’s creativity in 
online learning environments identified that along with the challenges, there exists 
multiple opportunities to engage children creatively online.  
 
Method 
 
This study is part of a larger project within the ARC Centre of Excellence for the Digital 
Child. It adopted a qualitative, multiple case study approach in which three children each 
served as a case (Maslin et al., 2024).  
 
Study context 
 

Table 1: Overview of sessions 
 

Session 
type 

Session 
name 

Session 
description 

Duration 
(minutes) 

Science 
show 

Science is 
spectacular! 

Thirty-minute chemistry-themed demonstrations.  30 

Workshop Bend, twist, stretch 
and squash 

Children investigated items to see if they can be 
changed by physical force and made slime.   

63 

Sound cups Children explored how sound travels through 
vibrations.  

60 

What’s in the cup? Children participated in a scientific investigation, 
making predictions about the different sounds 
concealed within cups.  

70 

DIY shakers  Children designed and created their own musical 
DIY shaker. 

58 

Puppet 
show 

Quiet as a mouse  Thirty-minute interactive puppet show involved 
children using their own DIY shakers and testing 
instruments.   

44 

Afterschool 
STEM club 

Wind houses Inspired by The Three Little Pigs, children built a 
house using provided materials that could 
withstand the force of wind.  

50 

Egg drop Children built an egg holder using provided 
materials to protect an egg when it was dropped 
from a height.  

43 

Ball run Inspired by Rube Goldberg machines, children 
used provided materials to construct their own 
simple ball run.   

42 

Floating boats Children used provided materials to construct a 
boat that could float while carrying cargo.  

43 

 
For the purposes of this study, a not-for-profit SDC in metropolitan Perth, Western 
Australia, adapted several existing activities for online delivery. Over a period of five 
months, from July to December 2022, these activities were delivered synchronously online 
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using Zoom and Microsoft Teams to children in a regional Western Australian town. 
These were delivered at no cost to the school or families. The activities included a science 
show, puppet show, four school-based STEM workshops and four afterschool STEM 
club sessions. The Year 1 and Year 2/3 classes participated in the school-based sessions, 
while the three case study children from the Year 1 class participated in the afterschool 
STEM club sessions.  
 
Prior to the sessions, the SDC provided materials to the classroom teacher and parents so 
the children could engage in the hands-on design challenges and investigative tasks. 
During each session, a SDC facilitator led the activities, with the classroom teacher or 
parents adopting a supportive role alongside the children. The classroom’s AV screen was 
used to project the facilitator for the whole class to see, while at home the children used 
either tablets, laptops or a computer to access the online sessions.  
 
Participants 
 
Ethical approval to conduct the research was granted through the university’s Human 
Research Ethics approval process and a faith-based education sector’s research process. 
An invitation to participate in the research was distributed through the children’s school, 
with the children and their parents providing consent. Pseudonyms have been used to 
protect the identities of all participants. The children are referred to as Beth, Chloe, and 
Jett. They were six years old and in the same Year 1 class. The term ‘parent’ has been used 
throughout the article as each caregiver identified as a biological parent. Ms Bird, the Year 
1 classroom teacher was in her first year of teaching. Milly, the school-based SDC 
facilitator, had been delivering in-person sessions for five years. Tahlia, the afterschool 
STEM club facilitator, had been delivering in-person sessions for six years.  
 
Data collection and analysis 
 
To ensure the complexity of each case was captured, data for this study was drawn from 
numerous sources (Merriam & Tisdell, 2015). This included video recordings of the ten 
sessions, three individual semi-structured interviews with the case children, as well as 
individual semi-structured interviews with the classroom teacher, parents and SDC 
facilitators. The inclusion of adult interviews offered additional perspectives and insights 
into the children’s experiences and demonstrations of creativity. Questions from the semi-
structured interviews are given in Appendix 1.  
 
Initially, the data were coded inductively based on the type of communication occurring 
between the participants. This formed the basis for units of analysis (Hackling et al., 2014; 
Heikkilä & Mannila, 2018), resulting in 1,053 episodes. Then each episode was analysed 
deductively for evidence of creative moments, drawn from the creative product criteria of 
the A-E of Children’s Creativity framework. These creative moments were classified as either 
making, experimenting, predicting or problem solving, resulting in 696 episodes coded 
with instances of creativity. Each of these were further analysed for evidence of focus 
strategies employed by the SDC facilitators. The purpose of this coding was to ascertain 
the enabling communication and socio-emotional climate elements that supported the 
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children’s creativity. Seven focus strategies were identified inductively: extrinsic 
motivators; questioning; responding to children’s queries and comments; show me; 
showing and sharing; silence; and task setting.  
 
V-Note Pro software (V-note, n.d.) was used to assist in the coding and analysis of the 
video data. The Export Linear Table feature within V-Note Pro was used to provide an 
overview of the frequency of each focus strategy during the ten sessions. Additionally, 
multimodal video analysis was conducted on the episodes, leading to the development of 
pedagogical stories which illustrate the process of focus during the sessions. Previous 
research in the field of early childhood education has presented findings in the form of 
pedagogical stories (Murcia & Oblak, 2022; Murcia et al., 2020; Tippett & Yanez 
Gonzalez, 2022) and as such, was considered a suitable method to convey children’s 
experiences in this study. Each semi-structured interview underwent thematic analysis, in 
line with Braun et al.’s (2019) six phases of reflexive thematic analysis, to explore and 
develop an understanding of patterns in the data. 
 
Findings 
 
The findings presented below begin with an overview of the frequency of focus strategies 
employed by the SDC facilitators, followed by pedagogical stories based on multimodal 
video analysis and thematic analysis of the semi-structured interview data. 
 

Table 2: Frequency of focus strategies 
 

Focus strategies Examples No. of 
episodes 

Extrinsic motivators   “You are doing a really good job” 
 “I’ll give you 10 more seconds” 

54 

Questioning “What do you think is going to happen if I do this?”  
“When would we want something to bend?” 

151 

Responding to 
children 

“You’re looking for the plastic tube? It’s next to the ruler” 
 “Oh yeah, that’s very bendy”  

110 

Show me  “Can you show me how you got your cup to make a 
sound?”  

60 

Showing and sharing  Tahlia showing focus group the boat she has built and 
testing it 

43 

Silence   Children working on their STEM projects or class 
experiments, Educator quietly watching or constructing 
themselves  

173 

Task setting  “You said you had finished testing, now I want you to think 
about why some of these materials were bendy and 
others weren’t” 

“Show me you’re listening” [hand gestures to grab 
children’s attention] 

110 

 Total 701 
 
 



Maslin, Murcia. & Blackley 1435 

Frequency of focus strategies 
 
Table 2 presents a breakdown of the frequency of each focus strategy during the 696 
episodes in which children’s creative moments were observed.  
 
Table 2 reveals the focus strategy of questioning was used by the SDC facilitators most 
frequently (151), while the strategy of showing and sharing was used least frequently (43). 
There were some episodes in which more than one focus strategy was observed, resulting 
in the total number of episodes in Table 3 being higher than 696.  
 
Pedagogical stories 
 
To elaborate the observed focus strategies, one focus child’s experience is presented in 
detail and used as an illustration. Three pedagogical stories are presented, detailing Jett’s 
experiences and his varying degrees of focus and creativity across different sessions.  
 
What’s in the cup session 
 
Figure 1: Jett sharing his 
findings with Milly 

 

 
 
What’s in the cup pedagogical story 
 

Creative processes 
observed 

“Show me you’re listening,” Milly puts her hands on her head. 
The children continue to shake the cups full of mystery 
materials, randomly trying to guess what is inside. She 
continues her attention-grabbing actions and after 27 
seconds, she has their full attention. Following her 
instructions, Jett enthusiastically reaches for a cup and gives it 
a quick shake before recording his observations. There is 
happy chatter around the room as the children shake cups 
and call out to one another and Milly what they think is in 

Agency: displaying self-
determination, finding 
personal relevance and 
meaning, acting with 
autonomy 
 
Being curious: wondering, 
exploring, discovering  
 



1436 ‘Can you show me?’: Children demonstrating creativity through focus during STEM online learning 

their cups. However, when one of the other children begins 
flipping the cups for fun, Jett and the others instantly join in. 
Milly quickly pulls their focus back to the AV screen saying, 
“show me you’re listening!” before reminding them of the task at 
hand. Jett immediately recommences the task. As time goes 
on, he spends longer shaking each cup, leaning in close to 
listen, before recording his observations. At one point, he is 
so focused that he fails to hear Milly when she asks him a 
question. He does not engage in the conversations around 
him, although at one point calls out to Milly, “this one is bottle 
tops.” She asks what makes him think that he responds simply, 
“it’s because, it sounds like bottle tops.” She prompts him with 
another question, “does it feel heavy or light?” and he responds 
that it feels light. When the child next to him gets off-task 
again, he pays him no attention. 

Connecting: making 
connections, reflecting on what 
is and what could be, sharing 
with others 
 
Daring: tolerating 
uncertainty  
 
Experimenting: 
investigating, playing with 
possibilities  
 
Processes: 5 
Indicators: 12 

 
Wind houses 
 
Figure 2: Jett sharing his toy bow 
and arrow during the Wind houses 
session 

 
 
Wind houses pedagogical story Creative processes 

observed 
Jett has begun building his house out of straws, however, has 
encountered challenges with the roof and walls. He holds his 
construction up to the screen to show Beth. Seeing this, Tahlia 
asks, “That’s awesome, what else do you need now Jett to stop the wind 
getting in?” She suggests he builds some walls and shares the 
materials she is currently using for her walls. However, Jett does 
not respond and instead plays with his Blu Tack, pop sticks and 
asks his peers off-topic questions. “Alright, we don’t have much 
longer…” Tahlia says to re-focus the children before asking them 
to create a pig using a straw, preparing them for the upcoming 
experiment. Jett instead chooses to curl up a white pipe cleaner 
as his pig. He then abruptly walks into the living room, returning 

Agency: demonstrating 
personal choice and 
freedom 
 
Connecting: sharing 
with others 
 
Daring: tolerating 
uncertainty, persisting 
when things get difficult, 
putting ideas into action  
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into view holding a plastic bow and arrow. “Jett, you can show me 
that one later I think” Tahlia says. His mum is heard off-screen 
asking, “Jett, what are you doing?” He responds with, “nothing” and 
quickly returns to his wind house with five minutes left of the 
session. When he shares that his roof keeps falling, Tahlia asks 
him questions to consider how it could be made stronger before 
sharing how she likes to use pipe cleaners. Over the final five 
minutes, Tahlia has quickly built a model house with a loose roof 
that blows off when tested to assist Jett make connections with 
his own design. Jett is engaged in making predictions about her 
house. By the end of the session, although his house is not 
finished, he has successfully attached a roof that does not blow 
off. 

Experimenting: 
playing with possibilities, 
tinkering and adapting 
ideas 
 
Processes: 4 
Indicators: 6 

 
Floating boats session 
 
Figure 3: Jett successfully 
conducting an experiment 
during Floating boats 
session 

 
 
Floating boats pedagogical story Creative processes 

observed 
The children have been working quietly on their 
boat designs, occasionally interacting with their 
parents, as Tahlia watches on and constructs her 
own boat designs. “Jett, I love your resilience with this. 
It’s really awesome to see you keep trying different things. I 
think you’re a very good boat builder!” These words are 
uttered by Tahlia just minutes before a gasp of 
disbelief fills the room. Jett waves his arms 
around in a victory dance, as he bobs down close 
to a bucket of water in which his boat is happily 
floating. He turns to his mum, who is sitting 

Agency: displaying self-determination, 
having a purpose, acting with autonomy 
 
Being curious: exploring, discovering  
 
Connecting: making connections, 
combining ideas to form something new, 
sharing with others 
 
Daring: tolerating uncertainty, persisting 
when things get difficult, putting ideas into 
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nearby off-screen and gives her a smile. After half 
an hour of patiently testing and refining his 
design, his canoe-shaped boat has successfully 
met the design brief of being able to float while 
holding cargo. “Three pop sticks and two bolts!” he 
exclaims proudly, while Tahlia claps on in 
celebration. Although the SDC had provided Jett 
with a range of construction materials, he chose 
just the alfoil to work with.  

action, learning from failure (resilience)  
 
Experimenting: playing with 
possibilities, tinkering and adapting, using 
materials differently  
 
Processes: 4 
Indicators: 14 

 
Thematic analysis 
 
Themes emerging from the semi-structured interview data are presented under two 
categories: demonstrations of focus and focus strategies.  
 
Demonstrations of focus 
 
Participants spoke of the positive experience of engaging in active learning opportunities. 
Miss Bird reflected, “I think [the Mini Volcano experiment] added lots of value. Having 
their own opportunity to go and take what they learnt from that first science show, and 
actually do an experiment was great… They were very, very engaged.” She also spoke of 
the creative opportunities the school-based STEM workshop activities presented:   
 

I really liked that it was very hands-on, they got to go and explore… [Chloe] was a bit 
more patient with these activities, because I feel like sometimes, she’s kind of like, ‘I just 
want to do it now.’ Whereas with Milly she was very engaged in whatever they were 
learning about. 

 
Beth, Chloe, and Jett each shared how they enjoyed being able to participate in hands-on 
activities, with Jett sharing that “shaking his shaker” was his favourite part of the Quiet as a 
mouse puppet show. Conversely, Chloe and Beth’s favourite part was seeing the large cat 
character, Melody. “I got a bit frightened when [the cat’s] eye came out… I was like, 
‘whoa!’ it made me jump” (Beth). Miss Bird observed high levels of engagement in Beth 
during the shows: 
 

I think her behaviour was very similar [to normal classroom activities]. She’s a great 
listener on the mat, so the whole set up with the AV screen was fine for her. 
Engagement-wise, sometimes Beth is funny. She listens, but she won’t look. But I did 
find that she for the most part was looking [at the SDC facilitator on the AV screen] so 
she was engaged with all her senses (Miss Bird). 

 
In reflecting on the children’s school-based STEM workshop DIY shaker designs, Milly 
said, “Beth and Chloe were quite intentional about their designs and how they decorated 
their shakers.” Beth elaborated on her design concept: 
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I made a bunny [out of my shaker]. The pipe cleaner gave me an idea, so I folded it 
around its bottom and I kind of twisted and scrunched it and pulled to make a little 
bunny tail... I thought of this because I really like bunnies and bunnies are soft (Beth).  

 
During the school-based STEM workshops, there were times when Milly was observed 
finding it challenging to get the children’s attention. One example occurred during the 
What’s in the cup investigation. When asked why it took so long to pay attention to Milly on 
the AV screen, Jett explained: 
 

I got distracted by [shaking the cups]. I looked at the computer and when I saw her do 
that action I did it straight away…Maybe we were shaking [the cups] too hard, there was 
too much noise. 

 
Similarly, Beth explained they were “busy writing [their answers] down” while Chloe 
shared, “I couldn’t really hear her because the other people there were shaking their 
shakers.” 
 
Each of the three children shared how they spent time on the four afterschool STEM club 
design challenges after the online sessions ended. Jett spoke of how this experience had 
taught him, “how to build with more and more detail.” His mum elaborated:   
 

After the workshops were finished… he would still keep building and stuff. So, he would 
still work on it for like an hour afterwards… I think there has been an increase in his 
confidence and skills, in looking at things a little bit differently… Before he would just 
get two boxes and make triangles [gestures] but now he’s using four boxes, making 
things bigger. His one dimensionals are turning into three and four dimensionals.  

 
Similarly, Chloe’s dad commented, “you can tell like, just the focus… like, ‘I want to get 
this right. I want to make this work.’ So she’s definitely enjoyed it.” 
 
Tahlia shared her intentional decision to provide the children with similar materials over 
the course of the afterschool STEM club: 
 

If you’re focusing too much on how to cut the masking tape, or how to fold things 
[you’re distracted from the build] … When something becomes second nature, you’re 
able to more creative with how you use that thing… They had experience with those 
skills [as the sessions went on]. So, then they were able to get started quicker and be a 
little more creative with their designs and processes. 

 
This decision was supported by Jett, who described why he chose to use a familiar 
household item, aluminium foil (alfoil), during the Floating boats challenge, “because it was 
easy to use. And it could float perfectly, because it was very light.” 
 
Beth’s mum observed how over the course of the four afterschool STEM club sessions, 
Beth demonstrated greater confidence and persistence during the builds, “she just got 
better…she learnt that it didn’t have to be a pretty thing. It just had to work… it was 
about testing. And if it didn’t work, it just made you learn something else.” 
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Focus strategies 
 
Miss Bird spoke specifically about Milly’s use of the questioning focus strategy: 
 

I think Milly asked a lot of open-ended questions, which really got the children thinking. 
It wasn’t just a ‘yes’ or ‘no,’ it was, ‘well, I thought this…’ I also thought Milly was very 
good at taking answers. Even if they weren’t always exactly aligned with the question, she 
would kind of bring it back in. She would find a way to connect it, which was great. 

 
Similarly, Jett’s mum reflected on Tahlia’s approach with the children during the 
afterschool STEM club, noting she “was very patient and always tried to draw them back 
in [when they lost focus]. Her listening skills were really good.” Chloe’s dad supported this 
notion, “Tahlia was really engaging. You could tell she could read the children, knowing at 
times when she had to step in and quieten them down. And then other times, you could 
see she let them go.” 
 
Tahlia spoke about the intentional effort she made to provide quiet time for the children 
to focus:  
 

In the first two sessions, I think I was talking too much, and the children didn’t quite get 
the build. I think it was by the third session when we really decided to give them a bit 
more [quiet] time. And that was beneficial. The children chatted between themselves and 
still asked questions when they needed to, and I could feel the children were a bit more 
relaxed. Because not everyone immediately comes up with an idea, they might have to 
play around with things first, and work out what they’re going to do…it can be hard to 
gauge the level of creativity or engagement online. Engagement and creativity can be, 
‘let’s do this’ and ‘let’s do that’ and be really loud. But it can also be a lot of thinking and 
internal creativity. 

 
Chloe spoke positively about having quiet time during sessions to focus, saying, “the thing 
I didn’t enjoy was when things got too hard for me to do, and Beth and Jett kept talking 
and I couldn’t focus.”  
 
Discussing Tahlia’s strategies around resilience and ‘failure’, Beth’s mum said she felt they 
were helpful for Beth:  
 

I think it did help, such as when they were doing the ball run. I noticed Tahlia did a ball 
run and tested it, and it didn’t quite go as it was meant to, and it was okay. I think that 
helped Beth.  

 
Tahlia reflected specifically on asking Chloe to show her the progress she had made: 
 

[Chloe] wouldn’t verbalise a huge amount... I would have to be like, ‘hey Chloe, what are 
you doing over there?’ and she would show me, and it would be great! I would be like, 
‘wow,’ I’ve been chatting to the other children and suddenly Chloe’s built one of the best 
ball runs I’ve ever seen in like, five minutes. 
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Discussion 
 
This article has explored how children demonstrated the creative process of focus during 
STEM online learning experiences, and the educator strategies that supported this. 
Alongside the five processes of creativity identified in the A-E of Children’s Creativity 
framework, the children in this study also demonstrated an additional creative process, 
focus. While notions of flow, concentration and attention have been connected to 
children’s creativity (Cremin et al., 2013; Cremin et al., 2018; Fisher et al., 2014; Tippett & 
Yanez Gonzalez, 2022), focus itself remains under-explored. The presence or absence of 
focus mirrored the children’s engagement and creativity during the STEM online 
activities. For instance, Jett exhibited more creative processes and indicators during What’s 
in the cup and Floating boat activities where he remained primarily on-task, compared with 
the Wind houses session where he was off-task for an extended period. The application of 
focus aligns with the understanding that time and attention contribute to more detailed 
STEM solutions (Cremin et al., 2006). Observing the process of focus, along with its 
indicators of active learning, absorption, clarity, concentration and attentive listening, advances 
understanding of children’s creativity in online learning environments.  
 
Active learning is an important consideration for effective online learning (Archambault et 
al., 2022; Dayal & Tiko, 2020; Soltero-González & Gillanders, 2021), and for children’s 
creativity in physical learning environments (Beghetto & Kaufman, 2014; DeJarnette, 
2018; Murcia et al., 2020). The children participated actively with the physical materials 
provided by the SDC to investigate, experiment, design and create. Miss Bird noted the 
children’s engagement and deep thinking during the activities, highlighting the value of 
active learning opportunities in fostering children’s creative thinking.  
 
Absorption resembles the concept of flow, understood as the state of being fully focused 
and immersed in the creative process (Cremin et al., 2018; Nakamura & Csikszentmihalyi, 
2001). The children appeared consistently absorbed in their STEM activities, at times not 
responding to the SDC facilitators’ attempts to gain their attention. Additionally, they each 
chose to continue working on their design challenges once the afterschool STEM club 
sessions finished. These behaviours indicate high engagement in the activities, leading to 
more refined creative solutions. For instance, Jett’s mum commented on how Jett’s design 
skills had improved since his participation in the program, by adding more depth and 
detail to his work.  
 
The children’s clarity in the goals of each STEM activity increased over the course of the 
sessions. For instance, Beth remained committed to constructing a functional DIY shaker, 
despite her enthusiasm for making it look like a bunny. Additionally, her mum spoke 
about how she improved her designs by learning that “it didn’t have to be a pretty thing. 
It just had to work.” Tahlia also noted how familiarity with the materials allowed the 
children to focus on the design challenge, rather than on how to use the materials, helping 
them improve their creative solutions. This was evidenced in the way Jett chose to make 
use of only one material, alfoil, during the Floating boats session, exploring and 
experimenting to see how he could make this familiar material float.  
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During the sessions, the children demonstrated concentration that saw them give undivided 
attention to their STEM activities. For instance, during the What’s in the cup session, Jett 
regained his focus once Milly asked him to show her his progress. He continued to 
concentrate on the investigation, ignoring the distractions that continued around him, 
which resulted in him finishing first and having time to reflect on his findings with Milly. 
Similarly, Chloe’s concentration during the Ball run session resulted in what Tahlia 
described as “one of the best ball runs” she had seen. These examples illustrate how when 
the children sustained attention on the task, and resisted the temptation of distractions, 
they were able to put more energy into their creative thinking. 
 
Communication is essential to fostering children’s creativity (Beghetto & Kaufman, 2014; 
Richardson & Mishra, 2018) and attentive listening provides a positive foundation upon 
which communication can occur. For instance, Beth’s engagement during the Quiet as a 
mouse puppet show saw her sitting quietly, with her body and eyes facing the AV screen. 
While eye gaze is a common measure of visual and auditory attention (Fisher et al., 2014), 
Miss Bird noted Beth did not always maintain eye contact while listening in the classroom. 
However, she did during the school-based SDC sessions. Beth went on to form an 
emotional engagement with the show’s characters and participated in subsequent 
questions and creative brainstorms. This demonstrates the importance of observing 
children’s listening as part of their creative processes, to assist them to engage creatively in 
conversations and collaboration.   
 
The SDC facilitators encouraged the children’s focus by employing a range of focusing 
strategies, such as questioning and stepping back to provide quiet time. Such strategies 
have previously been encouraged in creative physical learning environments (Cremin et al., 
2018; Davies et al., 2013). Tahlia reflected on the importance of providing quiet time for 
the children to focus on their design challenges, noting that “not everyone immediately 
comes up with an idea, they might have to play around with things first, and work out 
what they’re going to do.” This was particularly well received by Chloe. Additionally, both 
Tahlia and Milly fostered a positive socio-emotional climate by demonstrating their own 
failures, encouraging the children to share their progress and responding to the children’s 
questions or comments. This aligns with existing research into the benefit of positive 
relationships during online learning (Borup et al., 2020; Dyer et al., 2018) as well as 
elements of an enabling creative environment (Davies et al., 2013; Murcia et al., 2020). 
Beth was observed responding particularly well to demonstrations of ‘failures,’ while Jett 
was able to re-directed back to tasks through task setting and questioning. The way in 
which each child responded better to different focus strategies emphasises not only the 
uniqueness of each learner, but the importance of online educators having a range of 
pedagogical strategies to draw upon.  
 
The findings from this study have led us to include focus as a process within the A-E of 
Children’s Creativity framework. Its inclusion will assist educators in providing opportunities 
for focus among children when engaging in creative thinking through online learning 
environments, for instance through introducing specific ‘quiet times’ so children can 
focus. The amendment to the framework is presented in Figure 4.  
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PRODUCT: Criteria for creative outcomes 
Original Fit-for-purpose 
PERSON: Perspectives on who does the original thinking  
Child engaged by educator’s 
creativity 

Child’s creative doing Child’s creative thinking 

PLACE: Elements of an enabling environment 
Resources 
• Intentional provocations 
• Stimulating materials 
• Adequate materials for everyone 
• Time for creative exploration  

Communication 
• Intentional learning 

conversations 
• Hearing and valuing children’s 

ideas 
• Open inquiry questioning 
• Facilitating dialogic 

conversations 

Socio-emotional climate 
• Stress and pressure free 

environment 
• Non-prescriptive 
• Non-judgemental 
• Allowed to make mistakes  

PROCESS: Characteristics of children’s creative thinking 
Agency 
• Displaying 

self-determ-
ination 

• Finding releva-
nce and pers-
onal meaning 

• Having a 
purpose 

• Acting with 
autonomy 

• Demonstrating 
personal 
choice and 
freedom 

• Choosing to 
adjust and be 
agile 

Being curious 
• Questioning 
• Wondering 
• Imagining 
• Exploring 
• Discovering 
• Engaging in 

‘what if’ 
thinking 

Connecting 
• Making 

connections 
• Seeing patterns 

in ideas 
• Reflecting on 

what is and 
what could be 

• Sharing with 
others 

• Combining 
ideas to form 
something 
new 

• Seeing 
different 
points of view 

Daring 
• Willing to be 

different 
• Persisting 

when things 
get difficult 

• Learning from 
failure 
(resilience) 

• Tolerating 
uncertainty 

• Challenging 
assumptions 

• Putting ideas 
into action 

Experimenting 
• Trying out 

new ideas  
• Playing with 

possibilities 
• Investigating 
• Tinkering and 

adapting ideas 
• Using 

materials 
differently 

• Solving 
problems  

Focus 
• Active learning 
• Absorption  
• Clarity  
• Concentration  
• Attentive 

listening  

 
Figure 4: A-F of Children's Creativity framework 

 
Conclusion 
 
The purpose of this article was to address how children demonstrated the creative process 
of focus during STEM online learning, as well as the strategies educators implemented to 
support them. Findings illustrated that the children participating in the SDC’s ten STEM 
online learning sessions not only demonstrated the five processes of creativity identified in 
the A-E of Children’s Creativity framework, but also an additional process of focus. 
Specifically, children demonstrated focus by engaging in active learning, being absorbed in 
activities, maintaining clarity about their goals, concentrating, and showing attentive 
listening skills. These indicators show that children’s creativity does not always manifest 
through loud actions or words but can instead involve thinking and internal creativity. 
Further, the findings illustrate the range of strategies educators can implement to support, 
maintain and re-direct children’s focus. The way each child responded differently to the 
strategies highlights the importance of adapting teaching approaches to best suit the needs 
of learners. The findings have led to the amendment of the A-E of Children’s Creativity 



1444 ‘Can you show me?’: Children demonstrating creativity through focus during STEM online learning 

framework to incorporate focus as a sixth process. The significance of this addition lies in 
providing a richer and more nuanced understanding of children’s creative processes while 
engaging in online learning. By recognising focus as a distinct demonstration of creativity, 
researchers and educators can implement STEM online learning experiences that provide 
opportunity for children to focus on creative tasks. 
 
Recommendations 
 
Findings from this study offer a valuable addition to our understanding of children’s 
creativity, though it is not without limitations. One such limitation was the participation of 
three case study children. While adequate for this analysis, the findings may not be 
generalisable across all learning contexts. Future research could expand on these findings 
by engaging children from diverse backgrounds and locations. Additionally, future 
research could explore how focus is demonstrated in other learning contexts. 
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Appendix 1: Semi-structured interview guide 
 
Child interview (classroom STEM activities) 
 
• I’m going to show you some of the video I recorded when I was observing you a few 

weeks ago. Do you remember this? Can you remind me of what you had to do? 
• Creative behaviours 

- What was tricky about this thing you’re trying to do here? 
- How did you try to solve the problem? 
- What do you think you could do differently next time? 

• Feelings about the STEM activity  
- [Child] you look/sound really [excited/happy/confused/frustrated/etc.] here. Can 

you tell me what was making you feel that way? 
- I can see you [doing something] here. What were trying to do there? 
- I can see [an impact of physical or online environment] happened here. How did you 

feel about this?  
- Can you tell me what you enjoyed about this activity? Was there anything you didn’t 

enjoy? 
• Online delivery 

- How did it feel to participate in the [workshop/show] online, instead of face-to-face? 
- Was there anything about participating online that you didn’t enjoy? 
- Was there anything about participating online that you did enjoy? 

 
Educator Interview (classroom STEM activities)  
 
Live shows 
• How did it feel to have your class participate in the live shows online, instead of face-

to-face? 
• Were there any challenges to coordinating and/or implementing the online live shows?  
• Was there anything about participating online that you enjoyed? Can you see benefits to 

the online delivery of SDC live shows? 
• How do you feel the online delivery impacted on the children’s ability to be creative?  
• What suggestions would you have for SDC’s future online delivery of their live shows? 
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Workshops 
• How did it feel to have your class participate in SDC’s workshops online, instead of 

face-to-face? 
• Were there any challenges to coordinating and/or implementing the online workshops? 
• Was there anything about participating online that you enjoyed? Can you see benefits to 

the online delivery of the SDC’s workshops? 
• How do you feel the online delivery impacted on the children’s ability to be creative? 
• What suggestions would you have for the SDC’s future online delivery of their STEM 

workshops? 
 
Face-to-face vs. online 
• What differences did you notice in [focus children] as they participated in the online 

STEM activities, compared to when you deliver STEM activities in person? 
[engagement, results, creativity, behaviour] 

• How do you feel the delivery of the STEM activities impacted on the children’s 
creativity?   

 
SDC facilitator interview: Experience of the online delivery 
 
• How did it feel to deliver the [show/workshop] online, instead of face-to-face? 
• Were there any challenges to coordinating and/or implementing the online 

[show/workshop]? 
• Was there anything about delivering online that you enjoyed? Can you see benefits to 

the online delivery of live shows? 
• What suggestions would you have for future online delivery of live 

[shows/workshops]? 
• How do you feel the delivery of the STEM activities impacted on the children’s 

creativity?   
• Could you see examples of the children demonstrating creativity? How did you know? 
 
Caregiver/child interview: Experience of the online after school STEM Club 
 
Caregiver 
• Can you tell me about the experience of participating in the after school online STEM 

Club? 
• Compared to a face-to-face activity, how much do you feel your child got out of this 

experience?  
• Did you encounter any challenges with the club being delivered online?  
• Could you see examples of your child demonstrating creativity? How did you know? 
 
Child 
• Can you tell me about participating in the after school online STEM club? 
• What was your favourite part of the STEM club? 
• How did it feel to participate in the STEM club online, instead of face-to-face? 
• Was there anything about participating online that you didn’t enjoy? 
• Was there anything about participating online that you did enjoy? 
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• I’m going to show [child] some of the video I recorded when I was observing them a 
few weeks ago. Do you remember this, [child]? what did you think about the activity 
that you were doing here? Can you remind me and [caregiver] about what you had to 
do? 

• Creative behaviours 
- What was tricky about this thing you’re trying to do here? 
- How did you try to solve the problem? 
- What do you think you could do differently next time? 

• Feelings about the online STEM club 
- [Child] you look/sound really [excited/happy/confused/frustrated/etc.] here. Can 

you tell me what was making you feel that way? 
- I can see you [doing something] here. What were you trying to do there? 
- I can see [an impact of home environment] happened here. How did you feel about 

this?  
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