Songs are the tapping of keys… Coding events for Kids
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ABSTRACT
In this pilot study we look at the UK based weeklong Festival of Code, which is organized by Young Rewired State, and has for the last five years, and explore what impact this has had on the 7-18 year old attendees and their subsequent development.  This team based coding exercise for children has grown from 50 to 1000 participants and will have important lessons about how we address computational thinking and teaching computing science to the next generation, as well as what lessons can be learned from these informal events.
INTRODUCTION
Each year Young Rewired State (YRS) organize the weeklong Festival of Code for children aged 7-18 at multiple sites across the UK, which culminates in a weekend event at one location for all participants. The weeklong event has been happening for five years now. We wanted to ask participants what they and their parents have experienced at the events to see if it offered insights into what will follow as more children start to code.
BACKGROUND
 Coding for Children Assumptions
For a number of years groups in both the US and the UK have been arguing that children should learn to code, and to understand computational thinking [27].  This is seen in both the Computing at Schools Working Group in the UK [21] and the Common Core State Standards initiative in the US [26], and has led to the ‘hour of code’ approach [12] as a means to introduce children to computational thinking [30].
[bookmark: _GoBack]A number of groups such as Coder Dojo and Code Club sprang up to meet this need. Coder Dojo is for primary and secondary aged children interested in coding and technical skills founded in 2011 [7]. Code Club started in 2012 for primary school aged children and follows a specific lesson plans at each session [25]. 
Before either of these groups started, YRS was quietly evolving and having an impact on children and parents. It started as a weekend hack event in London in 2009 [19, 28], and has always helped the push for STEM teaching and the need to address the number of women participants, which has grown to about 30% of YRS attendees. However, this paper only addresses the perceptions of the YRS participants and their parents.
YRS Background
Rewired State launched in 2008 in order to show the power of open data based applications to organisations by framing projects around small experiments with limited resources. The first Rewired State event had few young people, so YRS was launched in 2009 as a means to encourage young people into the joys of community hacking events based around open data, and saw 50 participants at the first event. The 2010 event ran for a week, and had twice the number of participants  [22, 19]. In 2014 the YRS week saw 1000 children in 61 centres taking part [19].   This is a lot of participants, which they repeatedly attend if possible, as shown later in Table 3, it makes sense to ask them about their experience, and to see if there are patterns in attentees’ characteristics, beliefs and attitudes, and development.
The Festival of Code week runs as follows: Children are hosted at centres around the UK Monday to Thursday. Each centre provides space, wifi and mentors, plus possibly lunch and snacks depending upon their sponsorship arrangements. Parents drop children off at the centre in the morning and collect them in the late afternoon; all centre staff are vetted for working with children. At the centres teams are formed on the Monday around software application ideas generated by the children with help from mentors, who also guide them during the week. All children, and parents of those under 14 travels to the weekend centre on Friday. Teams present their applications to judging panels on the Saturday, and the final judging panel taking place on the Sunday. While the weekend event was in London for several years, after outgrowing the venue there YRS moved to Birmingham for 2012 and 2013 before taking place in Plymouth in 2014. The venue for 2015 is unknown.
In each of the YRS events the goal is for the children to develop applications using open data [20, 19]. This can be a game, a tool, or anything, which lets the users play, or explore the data, or to better understand and use the data in the app. The apps can range from websites pulling disparate data sets together, to mobile apps and physical hacks based around open data, built around Raspberry Pi and Arduino boards. 
The YRS events provide an opportunity for the children to learn from each other while building their apps. The YRS philosophy fits in with the gradual shift since the 1990s away from instructionalism towards creating constructivist learning environments [2] and promoting active learning [1, 3, 4, 6, 10, 11, 13, 14, 17, 23, 30]. 
Apps developed by teams of young coders in the past [33] include Postcode Wars as a way to compare the population, crime and other statistics for UK postcodes; PiCyle to provide navigational information to cyclists using handlebar-mounted LEDs and a RaspberryPi; Tourify to provide custom tours based on your available time; and Miles Per Pound, which tells you how the cost of your driving is broken down by insurance, depreciation, repair, and millage so you know how many miles you can travel on one UK pound sterling.
THE SURVEY 
Approach
Over the years little research has been conducted observing, monitoring and theorizing the impact such events are having on children’s development. We want to start to change this. We felt that a survey was a good approach to use to explore the children and their YRS experience. We could not reach the children at the event itself, and we could not travel to a number of locations to conduct the surveys in person. This meant internet delivery using Typeform [29] to conduct the survey and exported the results to Excel for analysis.
We prepared a number of anonymous surveys. One was for the participant children under 18, and a second for those participants now 18 and over. A third survey was for the parents of the participating children, because without the parents the children cannot get to the events, and parents have to be there for the weekend events too if their child is under 14. 
We proposed almost the same questions for an online survey of parents and children so that we would have comparable results. The questions fell into a number of distinct categories: location, events attended, length of time coding, and questions about the good/bad aspects of the events. Given changes in research policy, we needed to obtain ethical board approval before running the survey, and while approval for those 18 and over was forthcoming, approval for children under18s proved impossible in the timeframe available.  Therefore, this is a pilot study and not the full study, which we will run during Young Rewired State 2015.
In order to have a significant uptake of the survey we need to run this in person with children, and not rely upon social media to spread the word about the survey. Our online pilot survey illustrated that our questions worked well. However, we need to couple this with staff asking participants to fill in the survey. 
Children
We wanted to find out what drives the children to participate and what they did afterwards. We asked them the following:
(1) What year were you born? 
(2) What is your gender? 
(3) Where do you live? (Scotland, Wales, East of England, etc) 
(4) What kind of coding or digital design do you do? (HTML/CSS, Ruby, Java, Blender, Unity, etc) 
(5) How long before attending a YRS event did you either start to code, or do digital design work? 
(6) Did you have any coding/digital design friends before attending a YRS event? 
(7) Which YRS events did you go to? 
(8) If you went to any weeklong Festival of Code events, did you also go to the weekend part? 
(9) How far did you travel (one way) each day to get to the YRS centre host site? 
(10) Did you tell others to sign up for the Festival of Code? 
(11) What did you enjoy most about the YRS Festival of Code?
(12) What did you enjoy least about the YRS Festival of Code?
(13) If you could change one thing about the YRS Festival of Code, what would it be? 
(14) What did you feel you learnt by attending the Festival of Code? 
(15) What have you done that’s related to coding or digital design since going to YRS Festival of Code? 
(16) Have you used anything you learned from attending Festival of Code after the event? 
(17) Please complete the following sentence. Attending the Festival of Code was like….
The questions were aimed at gathering information about the children in general, and also to determine whether the events were helping to grow a community in which participants can establish, share and deepen technical as well as problem solving skills in an inclusive community which are some of the YRS programme goals.  [19, 32]
Parents
Parents are key partners in this venture along with inclusive practices [8], as without them the children do not attend events. Therefore they too should be questioned as many of them stay for the weekend event to help and support their younger children. We asked them the following:
(1) What year was your child born? 
(2) What is the gender of your child? 
(3) Where do you live? (Scotland, Wales, East of England, etc) 
(4) How long before attending a YRS event did your child start to code, or do digital design on their own? 
(6) Did your child have any coding/digital design friends before attending a YRS event? 
(7) Which YRS events did you go to? 
(8) If you went to any weeklong Festival of Code events, did you also go to the weekend part? 
(9) How far did you travel (one way) each day to get to the YRS centre host site? 
(10) Did you tell others to sign up for the Festival of Code? 
(11) As a parent, what was the best thing about the YRS Festival of Code? 
(12) As a parent, what was the worst thing about the YRS Festival of Code? 
(13) If you could change one thing about the YRS Festival of Code, what would it be? 
(14) What have you done, or have you noticed you child doing since going to YRS Festival of Code?
The questions, as with the children’ ones, should point to changes, which help confirm behavior consistent with the goals of the YRS programme [32]. 
Results
We had fewer results than expected from our survey so this is a more qualitative than quantitative analysis. We had eleven parents respond (2 male, 8 female, one other), and ten children (4 male and 6 female) respond to our survey over a three-week period in November and December 2014. We ran the survey later than intended with less social media, and other help as our wait for ethical approval meant we missed key events where we could have had more opportunies to gain survey participants.
The children were born between 1994 and 1997, and the children of the parents were born between 1997 and 2000. This makes almost all of the participant children part of the 97er generation [19], who are digital natives and who are aware of social media from their youngest age. These are digital natives, who grew up after Windows 95 was released and after the Internet and the Web became mainstream.
Less than half of the participants had coding/design friends before taking part in an YRS event. 50% of the children, and 6 of 11 parents’ children had no coding/design friends before attending.
Most people told others about the YRS events after they found out about them. 8 of the 10 children, and 10 of the 11 parents did this.
Almost all people went to the weekend event after attending the weeklong event. This ends up being due to prior family arrangements, and the location of the weekend event.
Survey participants came from across the UK.
Table 1. Participant’s home locations
	Home
	Parent’s 
	Children

	London
	4
	1

	South East England
	1
	2

	South West England
	0
	4

	East of England
	1
	2

	Northwest England
	1
	2

	West Midlands
	2
	0

	Yorkshire and the Humber
	1
	0



Table 1 shows that survey responses were from across a range of locations.
The importance of parental support for out-of-school group coding activity as provided by the YRS Festival of Code week is highlighted by the distances travelled by participants as shown in Table 2. More than half of them travel at least 10-20 miles to arrive at their weekly hosting centre.

Table 2. Distance to the YRS host centre


	Distance
	Parents’ 
	Children

	< 5 miles
	1
	2

	5-10 miles
	3
	2

	10-20 miles
	1
	4

	20-40 miles
	2
	1

	> 40
	4
	1


The children and parents make an effort to attend the event because of a long-standing interest in the area for most children, which suggests that they hoped to find it a special event. This is also why they almost all told someone about it too.
Participants like to repeatedly attend YRS events as shown in Table 3. None of our participants were born in 2001, which leaves that year empty. Table 3 combines all of the participants across both the children and parents surveys.
Table 3. Survey participant attendance at YRS events
	
	
	YRS events

	Participants
	Born
	2011
	2012
	2013
	2014

	2
	1994
	
	2
	
	

	3
	1995
	
	1
	2
	1

	4
	1996
	1
	
	
	3

	3
	1997
	1
	2
	1
	2

	3
	1998
	1
	1
	3
	3

	2
	1999
	
	
	1
	2

	2
	2000
	
	
	1
	1

	0
	2001
	
	
	
	

	1
	2002
	
	1
	1
	1

	1
	2003
	
	
	1
	



The children also showed a wide range of skills across both coding and design as seen in Table 4. ‘Other’ here includes Haskell, Perl and bash scripting as well as Visual Basic.

Table 4. Language and Skills Abilities

	Language/Skills
	Number

	HTML/CSS
	9

	Javascipt/Jquery
	6

	Ruby
	2

	Python
	4

	Java
	3

	C#
	2

	Photoshop
	3

	Other
	3



Given the small numbers it is hard to draw any conclusions about the coding and design skills here other than to point out the preponderance of web skills, which also shows up in the types of hacks developed by the teams over the years [33]. Beyond this we can speculate that web skills are an easy entry point for those wanting to learn to code, and that compiled languages are probably learned in order to do something specific like a Minecraft mod using Java, or to pursue a game idea using the Unity game engine in C#. 
These coding and design skills have developed over time as seen in Table 5.
Table 5. Time coding before attending YRS
	Time
	Parent’s 
	Children

	1-6 months
	2
	2

	6-12 months
	2
	2

	Over a year
	1
	2

	Over 2 years
	4
	0

	Longer
	2
	2



More than half of the children had been coding for more than a year before attending YRS and some for over two years. This implies that the participating children find coding something more than a passing interest. 
Correlating age of the child with how long they were programming before starting with YRS shows that 8 of 19 children, who coded for two years or longer were born between 1996 and 2000.  This means there are a growing number of children, who are starting to code when they are aged around ten, which is usually well before they start any formal computing science in school. This is something, which needs to be explored further with a larger sample. 
The open-ended questions provided more insight into what the attendees gained from the event.
The children thought the best thing about YRS was: Collaborating on a project for a week, where you get to meet like-minded people and make new friends and develop their interest. 
The parents saw similar benefits: This was a free chance for them to help support their child’s interest with knowledgeable mentors in a way that would boost their social circle, and also build their self-confidence.
The problems the children saw included the judging be only partially based on the technical ability; the groups becoming too big so each person contributed less, that the weekend might be too far away, when you did arrive, the vegetarian pizza might be all gone, and depending upon the venue, the wifi and sleeping arrangements for the weekend might be a problem. 
The parents saw similar problems too. For parents the issues revolve around how they can support their children. The first issue might be what to do while their child is at YRS during the week and it is too far to head home. Then comes the consideration of whether the weekend part is too far away. The parents also find the judging unclear, and mostly wish they had heard about it two years sooner. 
The YRS Festival of Code is not perfect, and everyone would change something if they could. The children would change things this way: change the weekend location and increase publicity so more children attend; make it more frequent than once a year; add workshops to the weekend event; enforce the competition rules more strictly; also allow those over 18 to attend. 
The parents would like to see a central weekend location and clearer competition and judging criteria while adding events and activities for those not presenting, or perhaps remove the competition aspects as not all children care about that aspect. Other parents would like to enable more robotic kits and other hardware for the children to use, and to have people register for food to reduce the wastage at the event.
So far we have explored basic expectations of children and parents about events. However, we also wanted to know about what happened next. “What did you feel you learnt by attending the Festival of Code?” The children felt they learned a variety of direct computing things as well as transferable skills. They gained new technical skills and gained some insight into career options, and found ways to get involved with various companies. Some express regret at not finding out about YRS sooner, because they found there are a lot of young coders out there. Some pushed their skills further by teaching and mentoring others in programming
Under transferable skills the children gained presentation skills, and teamwork and time management. Others found that they are now better at working with others and have used this to help them with their school studies, and used this experience in their personal statements for university admissions.
And what happened next? Where did YRS participants take this experience? The children said that they are doing many things. Some give back to the community by taking part in more hackathons, helping local code clubs, and contributing to open source projects. Others continue learning by studying computing at higher levels in schools, or computing science/electrical engineering at university. Others have gone on to entrepreneurship and released an app with a friend, another is a freelance software engineer, and some work for startups. Others moved into the corporate world and participated in a company internship, or, work for an ISP, and some work other organisations.
The parents said that their children have changed. Their children have grown in confidence and started moving into hacking things with coding skills, and are keen to learn more. Some children have continued their YRS project further, and now think in terms of ‘projects’, and continue going to other coding events. One parent has started an YRS hyperlocal centre so that children in their area can attend YRS events more frequently.
The final question was aimed at finding out what else there is of the YRS experience that we might have overlooked. We asked the children to complete the sentence “Attending the Festival of Code was like…” Here are the answers of those who completed the question: 
“Attending the Festival of Code was like… an escape.”
“Attending the Festival of Code was like… An insight into the world of coding and hackathons which made me want to learn more.” 
“Attending the Festival of Code was like… a chance to be myself and find people who understand my interests.” 
“Attending the Festival of Code was like… becoming part of a mad hyperactive family of awesome people.” 
“Attending the Festival of Code was like… being in a room with a bunch of teachers, willing to share their passion.” 
“Attending the Festival of Code was like… a music festival but where there's as much pizza as mud and the songs are the tapping of keys...”
DISCUSSION AND CONCLUSIONS
Coding events for children provide all of the expected ‘upfront’ benefits that we would expect. The children do gain in self-confidence; they do help each other learn new skills, and do learn how to work together as a team to achieve a specific goal. This was revealed in the answers to our open ended questions. Event activities such as these align particularly well with situated learning theory [16], problem-based learning and experiential learning [15].
We also found a wider range of outcomes too. The children gain a better understanding of career options, and gain opportunities to practice their craft through networking with other children and adults at the events too. They find that they are not alone. This is possibly the most important outcome. Whilst not part of formal mainstream education, the learning environments created by the events provide evidence of good inclusive practices. They promote key pedagogical principles, such as co-agency, working with others and trust; core ideas underpinning transformability and the capacity to learn [9]. 
The children want to know that they are not the only ones who are interested in the coding and developing apps. They too want to know other children, who share their same interests. [19]
The experiences of the survey participants seem to confirm studies of high achievers in computing too. Competitions, such as those run by the BCS, ACM, Microsoft and IBM, can motivate some students – winning looks good on the CV – but the challenge may not fit well with student knowledge and experience and may, ultimately, prove to be a discouragement; children may not be in a position to be able to enter, or parents may lack enough knowledge to be able to support them.  Activities designed in the specific context of students’ life experiences, such as YRS seeks to provide, can therefore have greater educational strengths.  Furthermore, students can be encouraged to learn new skills and extend those that we consider important for their future [5].
It is also accepted that in order to motivate our more gifted students we need to engage them in a different way from the rest of the cohort.  It seems the success of these approaches is entirely dependent upon the skill and enthusiasm of the instructor leading the initiative. YRS works with this by using skilled mentors and providing a peer-led educational experience where the students study at their own pace, which improves the learning experience [5].
For some children it appears that these events show that not all paths have to lead through the doors of a university, but that a coding career is feasible straight out the door of the school. However, this is the experience of our small survey sample, and a wider sample size might show this as a small segment. We have also skewed our results insofar that we are only gathering results from those now aged 18 and over. Younger children might have different outcomes, or might not yet have reached their peak.
THE FUTURE
We found that this is an area worth exploring further. We have shown that there is useful data waiting to be collected from the YRS participants and their parents. We now need to plan how to achieve this before the next event so that the ethical committee is satisfied that we will meet their requirements for the under 18 children. 
We intend to do this by working with YRS to achieve more responses during and after the next Festival of Code in 2015. We aim to bring you more quantitative results next year.
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