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ABSTRACT 
The direct gains children perceive from their membership 
on Participatory Design (PD) teams are seldom the focus of 
research studies. Yet, how HCI practitioners choose to 
include children in PD methods may influence the value 
participants see in their participation, and thereafter the 
outcomes of PD processes. To understand what gains 
former child members of a PD team perceive from their 
participation we conducted a two-part study. In Study 1 we 
surveyed and interviewed child alumni of a PD team to 
determine gains that are perceived first-hand. In Study 2 we 
obtained a secondary perspective by surveying and 
interviewing parents of alumni. We report on the perceived 
gains to former participants that were identified and 
described in these two studies—including collaboration, 
communication, design process knowledge, and confidence. 
We reflect on our findings through discussions of the 
continued applicability of gains, new opportunities, and 
implications for PD practitioners and methods. 
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INTRODUCTION 
Participatory Design (PD) is a design approach used in HCI 
research that provides practices and techniques to actively 
include users throughout the technology design process 
[21,36]. PD researchers have been motivated to involve 
diverse populations as active partners in the design process, 
expanding the possibilities of new ideas for innovation. 
This inclusive approach to developing new technologies 
also results in the development of new PD methods that 
specialize in facilitating feedback from specific 
populations— such as the elderly [17,30], persons with 
special needs [18,4,33], and children [14,24,28,42]. In the 
case of children, whom our research focuses on, not only 
have numerous new technologies been developed 
[9,37,39,40] but there has also been a need to design new 
PD techniques [12,23,35,44,45] that support the full 
inclusion of children in the design process. However, while 
the benefits HCI practitioners receive from working with 
children in PD can include developing more child-centric 
interfaces, spending less time on testing after a technology 
is developed, and finding surprising new innovations [36], 
research is less clear on the gains to child PD participants.  

 
Figure 1. Adults and children working together on a PD team to prototype children’s technologies. Far left: Paper prototyping a web-
based survival game. Middle left: Using mobile devices and paper mockups to iterate a history game. Middle right: Presenting paper 

mockup ideas for a mobile mental health application. Far right: Presenting 3D prototyped ideas for a virtual reality game. 
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There has been some discussion within the research 
community on the indirect benefits to child PD participants: 
for instance, that they have contributed to a better 
technology, or that their voice has been heard in the design 
of a technology that they, as a member of the user group, 
are meant to use [7]. In addition to remaining aware of 
indirect benefits, there is a need to assess what direct gains 
may exist for the youth who are involved in PD. 
Specifically, if we uncover the benefits that youth on PD 
teams experience we can improve existing design 
techniques and devise new techniques that better support 
their paths to innovation. This could lead to better design 
recommendations from the PD process. In addition to 
potential improvements to the process, developing an 
understanding of participant gains would advance our 
community's ethical ambition to go beyond "preventing 
harm" to participants, as promoting direct gains builds upon 
themes that are central to PD: attention and care for users 
[8], mutual learning [2,7,25], and core PD values of 
democracy, emancipation, and quality of work [21,36].  

In response to these potential benefits from PD processes, 
studies that aim to identify the direct gains to PD 
participants have emerged [7,8,19]. However, research has 
yet to determine what gains persist over time from the 
perspective of child PD participants. Understanding the 
gains resulting from children’s participation in PD could be 
of mutual benefit to both researchers and child participants. 
Our work attends to the gains that child PD participants 
experience in an effort to 1) improve the PD process and 
PD techniques, 2) create better technologies from this 
improved process, and 3) enhance participant-researcher 
relationships. Perhaps most importantly, our efforts to shed 
light on the long-term effects of children's participation on 
PD team are grounded in the philosophy that PD activities 
should be “meaningful within themselves” [2, pg.167]. 

In this work we seek to understand what meaning former 
participants derived from their involvement on a PD team 
that has been active since 1998. We ask, “What gains, if 
any, do former child participants and their parents perceive 
from children’s involvement on a Participatory Design 
team?” We address this question through an examination of 
the perspectives of child participant alumni and their 
parents, captured through surveys and interviews with both 
groups. In Study 1, we surveyed twelve former child 
participants of a PD team with 1-5 years experience on the 
team, and six were further interviewed. In Study 2, 
seventeen parents, who cumulatively had 21 children 
participate on the team, were surveyed and four participated 
in follow-up interviews. In this way we obtained two 
distinct viewpoints on gains to children from participation 
on a PD team: 1) the removed, and in some cases adult, 
views of the persons who personally experienced gains, and 
2) the views of parents who could observe changes in the 
behaviors and attitudes of their children outside 
participation on the design team.  

The results of this work uncover direct gains that child 
alumni and their parents perceive from participation on a 
PD team, including collaboration, communication, design 
process knowledge, and confidence. We also discuss the 
continued applicability of gains to child alumni, new 
opportunities, and the implications of this work for PD 
practitioners and methods. 

BACKGROUND AND RELATED WORK 
We first provide a background on how PD has been adapted 
for use with children and on the specific PD team discussed 
in this work. We then review previous works that have 
investigated participant gains from PD activities. 

Participatory Design with Children 
Participatory Design offers a set of practices and techniques 
to involve end-users of a technology a role in actively 
designing it [36]. Originally conceived in a democratic 
movement to give Scandinavian factory workers a role in 
designing technology they would use on the job [5,21,36], 
the success of PD has led to its extension beyond this 
sociopolitical context. PD is now used to design 
technologies with other user populations as active 
participants in the process, such the elderly [17,30,], 
persons with special needs [18,4,33], and children  
[8,15,28,42]. It has also inspired methods such as co-
design; while the term co-design is sometimes used 
synonymously with PD, the co-design subset of PD differs 
in that it does not assume any one stakeholder’s views or 
input are more important than another’s [6]. Co-design 
methods involve children to surface the desires of these 
young people [15]. During co-design sessions, techniques 
are utilized that have been adapted to support design input 
from children (e.g., the Bags of Stuff 3D prototyping 
technique, the Big Paper paper-prototyping technique) [45].  

Methods of PD with children differ in the degree of 
participation requested from children. Informant Design, for 
instance, allows for many children to participate in the 
design process for a relatively short period of time, giving 
other stakeholders feedback on the work being developed at 
critical points in the design process [41,42]. The method of 
Bonded Design goes a step further, and involves an 
intensive, intergenerational partnership between adults and 
children built on the belief that children should be included 
in the entire design process [28]. In Bonded Design, the 
team works on a single project over the course of several 
weeks. Similarly, within the Cooperative Inquiry (CI) 
method, children and adults work closely throughout the 
entire design process. However, CI requires a high degree 
of participation from children, that of a design partner 
(Figure 2) [15]. In the CI method, which most closely 
follows the co-design subset of PD, children participate on 
the design team for an academic year and work on 
numerous projects, and can choose to participate for 
multiple years [24]. This work is situated within the context 
of a CI team, further described below.  
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Kidsteam History 
This work discusses a CI team called Kidsteam, which has 
met at the University of Maryland’s Human-Computer 
Interaction Lab since 1998. During Kidsteam design 
sessions, 6-8 children ages 7-11 work with adults from 
diverse disciplinary backgrounds as design partners to 
design technologies for children. These 90-minute design 
sessions are held twice weekly throughout the academic 
year, and are preceded by a two-week summer program 
where the team learns design techniques and how to work 
together. At the end of each year, child participants are 
given a $100 budget to spend on a technology gift of their 
choice (with parents’ approval), and have in the past 
selected items such as e-readers, robot dogs, and mini-
drones, which they receive at the team’s annual party.  

Throughout the program’s 18-year history, Kidsteam has 
worked on a wide variety of projects for academic, 
industry, and nonprofit groups. Projects have ranged in 
content area from educational to entertaining— such as 
second language learning [32], STEM topics [1,29,37], and 
interactive theatre [40]— and across platforms— including 
mobile, tangible, wearable, and web applications. There are 
currently 60+ Kidsteam child design partner alumni, and 
many former child members are now adults (18+ years old).  
Gains from Participation in PD Projects 
While much of the literature concerning PD involves the 
technological or design process outcomes of PD work, 
recent years have seen an increased interest in the gains of 
different stakeholders on PD teams. Most notably, two 
studies by Bossen, Dindler, and Iversen and a third by 
Garde et al. specifically analyze the “gains” of participants 
on PD teams [7,8,19]. In each of these studies, differences 
in gains from participation are discussed across different 
stakeholder groups. Through retrospective interviews 
investigating the long-term gains that four distinct 
participant groups—students in their teens, teachers, 
administrators, and a politician—Bossen et al. reported that:  

“In this case, interdisciplinary communicative skills, 
knowledge, and experience with new technology, linked 
to their professional practices, were amongst the gains” 
[7, p.149].  

Similarly, Garde et al discussed how most of their PD 
participants exhibited gains in the areas of technology 
learning, insights into work practices, feeling heard, and 
having a generally positive experience [19].  While gains of 
interdisciplinary, largely adult, PD teams have begun to 
receive attention, the gains of youth participants have 
received less attention, which our work begins to address. 

Frustrations Impeding Gains. While participatory 
environments may foster gains from PD activities, 
conversely an environment that is rife with frustrations may 
obstruct gains. In looking at impediments to user gains, 
Bossen et al. identified three frustrations that seemed to 
impede gains: unresolved differences between aims, 
absence of a clear set-up for collaboration, and different 
conceptions of technology [8]. Despite the frustrations on 
the project, participant gains included technology access 
and cross-professional networking  [8]. With regard to this 
work, while frustrations were discussed during participant 
interviews, and exist within PD with children [22,31], 
moving beyond identifying participant frustrations into a 
deeper understanding of how child frustrations impede 
gains is outside the scope of this work, which focuses on 
the identification and description of gains. 

Gains of Children Who Participated on PD Teams 
Despite seldom being the focus of research studies, gains to 
children can nonetheless be found throughout discussions 
and observations made by researchers in their descriptions 
of PD studies. Among the most commonly observed gains 
of child participants of PD teams are the related dimensions 
of collaboration and communication. Collaboration skills 
are a foreseeable benefit due to the nature of working on a 
design team, where the development of designs and 
prototypes requires collaborative efforts between team 
members [15,16]. Similarly, researchers describe how 
increases in communication skills, which generally 
emphasize children’s ability to share their ideas during a 
collaborative design process, occur both between children 
[3] and between children and adults [26]. Another observed 
gain is content knowledge, as child designers are introduced 
to content knowledge that is relevant to design challenges. 
For instance, children designing a mobile application that 
incorporates thermography may gain content knowledge 
about heat transfer. Researchers acknowledge this fairly 

 
Figure 2. The relationships between the roles children can 

have in the design of technologies for children [15]. 

 

Figure 3. The social and cognitive experiences of child  
design partners [22]. 
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often, both in regard to broad content learning [14,34] and 
learning curricular units in schools [3]. Additionally, as 
design is largely about solving problems, being part of a PD 
team may also help develop children’s problem solving 
abilities [27]. Finally, a less specific gain to participants 
that researchers have noted is an increased understanding of 
technology through increased exposure to it [14,20,34]. 
While fewer researchers describe other participant gains 
from involvement in design processes, it is important to 
identify all areas that may be significant from the 
perspective of child participants. These less frequently cited 
benefits include designerly-ways-of-knowing (e.g., tackling 
ill-defined problems) [10], creativity [27], and fun [28].  

In contrast to these works, whose primary concerns were 
outside the gains of their participants, two studies have 
discussed gains to child participants more directly. A study 
by Hansen & Iversen discussed the motivating factors of 
teenagers that participated in a PD project, and found 
motivations that included direct gains, such as 
encouragements (e.g., awards, lunch) and being endorsed as 
experts (e.g., respect, recognition) [25]. Work by Guha 
investigated the impacts that participating on a PD team had 
on children over the course of a year of participation [22]. 
Through observations of the children, artifact analysis, and 
interviews with the children and their parents, Guha 
uncovered impacts on child design partners in the areas of 
social and cognitive skill development (Figure 3) [22]. The 
next challenge—and the purpose of this study—is to return 
to former child PD team participants and their parents and 
discover what, if any, impacts of participation are perceived 
as gains after participation has ended. 

STUDY 1: CHILD DESIGN PARTNER ALUMNI 
To investigate the potential gains participation on a PD 
team can afford child participants, we conducted 
anonymous surveys with alumni of Kidsteam followed by 
interviews with a subset of survey participants. This work is 
part of a larger study, the first phase of which reported on 
the ethical implications of these surveys and interviews 
[31]. The method and analysis for the alumni data, while 
described in [31], are also described below. 

Method 
In Study 1, surveys and interviews were conducted with 
child participant alumni. The open-ended survey questions 
and interview transcripts were qualitatively analyzed. 

Surveys 
Participants. Child design partner alumni were recruited for 
an anonymous, online survey. Parents of the 56 eligible 
alumni were asked to forward a recruitment email to team 
alumni. Outdated contact information (e.g., defunct email 
addresses) prevented us from contacting approximately 
23% of parents. A total of 12 alumni (3 male, 9 female) 
completed the survey. Their involvement on Kidsteam 
began between 1998 and 2013 and lasted for an average of 
2.3 years (SD=1.3). Participants left the team an average of 
6.4 years before the study (SD=4.1). 

Procedure. The online surveys were distributed in spring of 
2015 and were designed to take no more than 15 minutes. 
To begin the survey alumni had to indicate consent or, if 
under age 18, have a parent consent to participation and 
read an assent script to the alumni participant. The survey 
included open-ended, short answer questions as well as 
closed, 5pt likert-scale questions. Questions reviewed 
general experiences with the team, team relationships (e.g., 
respect), and topics related to participation (e.g. whether 
participants believed their ideas and opinions were 
important to the team). Participants were not compensated.  
Interviews 
Participants. Participants were recruited from those alumni 
who stated they were interested in being contacted for a 
follow-up interview at the end of the online survey. Of the 
seven volunteers, the six who best represented a range of 
years of participation, time since participation ended, and 
gender (one male, five female) were interviewed in fall of 
2015 about their experiences and expectations. Participants 
were members of Kidsteam for an average of 2.0 years 
(SD=1.1), began participation on Kidsteam between 1998 
and 2012, and three were currently adults (age 18+).   

Procedure. The semi-structured interviews with child 
design partner alumni lasted 34 minutes (SD=16.8) on 
average and were held either on the University of 
Maryland’s campus or via a videoconference (e.g., Skype). 
Interview questions began broadly (e.g., “Tell me what it 
was like to be part of Kidsteam.”) and later included 
questions about areas of interest defined in the literature 
(e.g., positive/negative experiences, ability to participate). 
Participants did not receive compensation. Parents could be 
present during interviews with children under age 18 as 
long as they agreed not to engage in the interview. 
Participants consented and, as appropriate, assented to 
audio recording, which were transcribed for analysis. 

Analysis 
Our primary analysis consisted of qualitatively coding the 
open-ended survey question responses and the interview 
responses, which are supported by results of the likert 
responses where applicable. Following a method of coding 
prescribed by Straus and Corbin [35], a researcher began 
the analysis by open coding all responses to the open-ended 
survey questions. These data were then iteratively 
categorized through two coding checks with three members 
of the research team. An initial codebook was developed 
through combining the results of the coding checks with 
ideas drawn from research literature. The initial codebook 
contained 23 codes and their definitions, grouped under 
eight categories: Relationships, Projects, Incorporation of 
Ideas, Security and Consent, Fun, Knowledge and Skills, 
Confidence, and Social Interactions. The codebook went 
through an additional coding check with the research team 
to refine and clarify codes, resulting in 20 codes within the 
eight categories. The refined code set and definitions 
formed the final version of the codebook. 
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Inter-Rater Reliability was then computed between two 
researchers on a random selection of 20% of the short-
response survey data and two randomly selected, 
transcribed interviews, coded at the sentence level. 
Researchers achieved a score of .92 using Cohen’s Kappa, 
as calculated within NVivo software, considered almost 
perfect agreement (range: .81 to .99) [43]. Having reached 
agreement, one researcher independently coded the 
remaining open-ended survey response and interview data. 

Findings 
In this section we present findings on child design partner 
alumni’s perceptions of the gains they received from their 
participation on a PD team and issues that may relate to 
gains. Quotes in this paper represent themes from the data, 
and are identified by participant group (i.e., A for alumni, 
and later P for parent), data source (i.e., S for survey and I 
for interview), and participant number (i.e., 3). For 
example, the third child alumnus to respond to the survey is 
identified as “AS3.” This section begins with the results of 
an initial survey question about whether gains existed, and 
then goes on to detail the gains participants described in the 
entirety of their surveys and interviews. 

Initial Responses on the Existence of Gains 
Survey respondents were initially asked a binary question 
about whether they had learned anything from their 
participation on the team, with most (10) answering yes. 
One participant abstained from answering this question and 
another responded no. When the 10 survey participants who 
answered yes were subsequently asked a short-response 
question about what they learned, they described learning 
about design processes (9) (e.g., synthesizing ideas, 
brainstorming), conveying their ideas (4) (e.g., presenting), 
domain knowledge (3), and that their opinions mattered (3). 
These responses, in addition to other gains that participants 
described throughout the entirety of their surveys and 
interviews, are elaborated upon in the following sections. 

Communication  
Improvements to their ability to convey ideas to other 
people, including giving presentations, were observed by 
half of the interviewed alumni (3/6). These participants 
described how their ability to communicate with non-peers 
improved— both communicating with adults as a child or, 
in one case, communicating with children now that the 
participant is an adult. One of the interview participants 
described how presenting helped her overcome feelings of 
shyness, as being able to rely on her teammates to present 
with her created a safe space to learn how to communicate 
her ideas: “One thing that helped was being in a group and 
presenting. I didn’t always have to talk independently” 
(AI1). Survey responses by some (2) alumni re-iterate the 
ideas that participation on the PD team helped them to, 
“express my ideas to other people without feeling afraid” 
(AS8), and to communicate with non-peer groups:  

“I learned how to present and convey my ideas more 
effectively. I also think it helped me in my interactions 

with adults and expressing my ideas and concerns to 
them” (AS2). 

Collaboration 
Collaboration skills, specifically the ability to work with 
teammates to produce and evaluate prototypes, were among 
gains noted by half of the alumni participants (5/12 survey, 
4/6 interview). As participant AI6 described:  

“I think the most important thing I gained from Kidsteam 
was working in a group. …You had to work and learn 
how to mix people’s ideas and make new things from 
that, and not overpower the group.”  

This participant also went on to describe how this applied to 
current schoolwork, stating: “They make me work in groups 
in school, so it’s helpful to know how to not [only] be a 
leader but to help move the group forward which is what I 
felt like I did in Kidsteam.” Similarly, another participant 
described working with the group as a safe space to produce 
and combine ideas, “Being able to give equal amount of 
support in designing something as the next person, and 
having those ideas be listened to without the fear of 
discrimination” (AS10). In addition to mixing and 
combining ideas to make a single design prototype, 
collaboration was discussed in terms of facilitating 
brainstorming: “Even if my thoughts were not used directly, 
all of the ideas bounce off each other and spark new trains 
of thought” (AS3).  

Confidence  
During discussions about their experiences on the team, 
most alumni interview participants (5/6) described an 
increase in their confidence (i.e., their ability to handle 
design tasks) as being interrelated with impacts on self-
esteem (4/6) (i.e., how they felt about themselves as a 
person). More specifically, alumni realized the value of 
their opinions and ideas (5/6), especially when working 
with partners outside the university, such as the White 
House: “When we went to the White House I realized [our 
ideas] are probably going to be affecting the whole 
country” (AI2). These ideas were reflected in the survey 
responses, through comments such as, “I learned that my 
opinion mattered” (AS1), or another participant who noted 
that, “My ideas do matter as a child” (AS3).  

Material Benefit  
Alumni participants described the benefits of receiving the 
end-of-the-year gift. When asked what they believed the 
purpose of the end-of-the-year gift was, survey participants 
(12) described it as: a thank you (6), a reward for hard work 
(3), a way to attract new members (3), and a way to inspire 
kids with technology (2). Interview participants (2/6) 
described how choosing technology gifts they wouldn’t 
normally receive was motivational: 

“[There was] the prospect of getting this thing at the end 
of the year when I was at a point in my life when other 
people are deciding what I would get. Ram sticks so I 
could play Lord of the Rings, Battle for Middle Earth? 
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There was no possible way I could have gotten that 
besides Kidsteam” (AI5). 

Participant AI1 similarly described the end-of-the-year gift: 
“It was a $75 parrot robot. This was the most extravagant 
thing I ever owned... I remember thinking that it was 
something that we could have created at Kidsteam.”  

Design Process  
Design process knowledge was one of the most common 
gains expressed by both survey participants (12/12) and 
interview participants (6/6). Alumni discussed the design 
process in three primary ways: 1) the design techniques that 
were used, 2) having new problem solving skills, and 3) 
insights into the complexity of the design process.  

With regard to the design techniques used in the sessions, 
when referring to the Big Paper technique AS1 described 
how, “I learned… it is also possible to draw something on 
a piece of paper and have it show up as a game on the 
computer.” Certain techniques were favored over others, as 
with AI1 who, “hated journaling with a passion” but, 
“love[d] Bags of Stuff more than anything.”  

Alumni also spoke about their understanding of design 
processes in terms of having new strategies to solve 
problems: “I learned how to approach problems 
differently” (AS6). Participant AI4 expanded on this idea, 
stating, “It’s not exactly like I could tackle problems I 
normally couldn’t, it’s about having a different strategy to 
solve the problem.” This ability to address problems in a 
different way applied to current creative interests and 
schoolwork of alumni. For example, participant AI4 
described how creativity learned from Kidsteam helped 
with “art and fiction writing” that was done for fun, while 
Participant AI3 described how using design techniques 
learned on Kidsteam helped with schoolwork: 

“When I’m doing a craft for a school project I kind of use 
the designing techniques that Kidsteam taught us. And 
also, I’m going to be taking Robotics Class. I’m pretty 
sure that’s going to start helping. Even though we didn’t 
really work with robots [on Kidsteam], the design factor 
is still there.” 

Finally, alumni described how they navigate the complexity 
of designing technologies. In the words of AS3, part of the 
responsibility of being a designer is considering how 
technology will, “work with many people” and how 
designers, “have to consider many points of view.”   

Career Direction 
The three alumni interview participants who were currently 
adults (age 18+) each described how their history with adult 
members of the PD team influenced their career paths. 
These alumni described how they had re-contacted adult 
design partners who were currently working with the team, 
and how these adult design partners had directly influenced 
the alumni’s job prospects through helping them obtain 
internships and job opportunities. Two alumni participants 

also described how Kidsteam influenced their 
undergraduate course selection, such as participant AI5:  

“Now I’m studying CS, trying to figure out how to take as 
many design classes as I possibly can… I don't think I 
ever would have gotten close to that career path if I 
hadn’t been in Kidsteam, but that’s definitely the stuff 
that Kidsteam does, and it’s what I'm hoping to do.” 

Factors Influencing Gains 
Alumni participants discussed a number of factors that may 
influence the prevalence of gains or their ability to report 
gains from their participation on a PD team, including 
enjoyment, frustrations, and recall. As was also discussed in 
the first piece of this larger study, all survey participants 
(12/12) found the experience to be enjoyable [31], 
describing it as “fun” or “very cool.” Participants also 
described their relationships with adults as being respectful 
and positive [31]. As participant AI4 summarized, “I really 
liked the program.”  

Alumni also cited frustrations, such as disliking a particular 
design technique, a recurring project, or not always “getting 
along with” the other child members of the team [31]. 
Finally, regarding recall, two interviewees (2/6) at one point 
responded that they did not remember the answer to a 
specific question very clearly.  

STUDY 2: PARENTS OF ALUMNI 
In study 2, we obtained an alternate perspective on the 
gains children on a PD team experience by surveying and 
interviewing their parents, who could observe changes in 
alumni attitudes and behaviors outside their participation on 
the team. The goal of this study was to corroborate and 
expand the results of Study 1.  

Method 
Study 2 presents an analysis of surveys and interviews that 
were conducted with parents of child design partner alumni.  

Survey 
Participants. As parents could have multiple children 
participate in Kidsteam, the 17 parents that were surveyed 
(4 male, 13 female) cumulatively had 21 children (10 male, 
11 female) participate on the team. These alumni 
participated on Kidsteam between the years of 1998 and 
2013, stayed on the team an average of 2.0 years (SD=1.3), 
and left the design team an average of 7.9 years prior to the 
start of the study (SD=4.9). 

Procedure. Parents were recruited for the anonymous, 
online survey through email. The online surveys for parents 
of design partner alumni were designed to take no more 
than 10 minutes and included closed, likert-scale questions 
as well as open-ended, short answer questions. Questions 
began broadly (e.g., “What were your expectations when 
your child joined Kidsteam?”) before becoming more 
narrowly focused on topics identified from the literature 
across both the likert and open-ended questions. Parent 
participants did not receive compensation. 
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Interview 
Participants. Parent interviewees were recruited in spring 
of 2016 from a pool of survey respondents who stated they 
were interested in participating in a follow-up interview. 
Four parents responded to the interview request (1 male, 3 
female), and represented the experiences of 6 child alumni 
(5 male, 1 female) who participated on Kidsteam between 
the years of 1999 and 2013 for an average of 1.8 years 
(SD=.75). Participants left the design team an average of 
9.0 years prior to the study (SD=5.4). 

Procedure. All participants completed the follow-up 
interview at a location that was convenient to them, either 
at the University of Maryland’s campus or via a 
videoconferencing service (e.g., Skype). Interview 
questions began with broad, open-ended questions— such 
as, “In a few sentences, tell me about your overall 
experience with Kidsteam.”— and later included direct 
questions about areas of interest derived from the literature. 
The semi-structured interviews lasted an average of 23 
minutes (SD=6.3). Participants agreed to be audio recorded 
during the interview; all recordings were transcribed for 
analysis. Interviewees did not receive compensation. 

Analysis 
To illuminate differences and similarities between the 
alumni and parent perspectives on gains from participation, 
analysis of the parent survey and interview data began with 
the codebook that was established in Study 1. The 
codebook was further refined after analyzing a randomly 
selected, transcribed interview with another member of the 
research team to refine, clarify, and discover any emergent 
codes. During this process a 9th category of Fiscal 
Considerations was added to the codebook.  

Inter-Rater Reliability was then computed between two 
researchers on a random selection of 20% of the short 
response survey data and one randomly selected interview. 
A Cohen’s Kappa score of .86 was achieved, as calculated 
within NVivo software, considered almost perfect 
agreement (range: .81 to .99) [43]. Having reached 
agreement, one researcher coded the remaining data. 

Findings 
In this section we present findings on the gains to child PD 
team alumni as perceived by their parents, as well as topics 
that relate to gains, (e.g., factors that may have influenced 
gains). The representative quotes presented in this section 
are identified by: participant group (i.e., P for parents), data 
source (i.e., S for survey, I for interview), and participant 
number (i.e., 3). For example, the second parent interview 
participant has the identifier “PI2.” 

Initial Responses on the Existence of Gains 
When parent survey participants were initially asked a 
binary question about whether their child/children learned 
new skills from participating on the design team, 16/17 
answered yes. While one participant answered no, he 
identified gains (e.g., confidence) in later questions. When 

respondents choosing yes were subsequently asked a short-
response question about what their children learned, parent 
participants listed: design skill sets (9) (e.g., prototyping), 
group-work and collaboration (7), ability to convey their 
ideas (7), and comfort with technology (5). These and other 
gains discussed throughout the parents’ surveys and 
interviews are discussed below. 

Communication 
When asked what impacts they noted from participating on 
a PD team, most (12/17) parent survey responses described 
how their children made improvements in communication, 
particularly with regard to giving presentations and 
communicating with adults. Parents described gains such 
as, “presentation skills” (PS8) and how participation on the 
team, “has helped [my son] with advocating himself in 
school and with adults” (PS16). Another parent survey 
participant (PS13) described how team events, such as 
speaking at a conference, contributed to improvements in 
her child’s public speaking. In the follow-up interviews, a 
parent participant described how her children’s team 
experiences might yet benefit them in the future:  

“Also working remotely with people. The work [Kidsteam] 
did working with other teams far away will help [my son] 
because a lot of people work with others around the 
world” (PI2). 

Collaboration 
Half of parent participants (11/17 survey, 3/6 interview) 
observed changes in their children’s collaboration skills. 
Some parent participants discussed aspects of collaboration 
broadly in relation to working with teammates, such as the 
experience being, “a good experience working with others” 
(PS14) or, “working within a group or team” (PS1). Other 
parent participants were more specific regarding how their 
child had learned to work with others to design 
technologies, such as PS16: 

“He is so good at working with a group of people. He 
understands preparation, he knows that when he makes a 
commitment to work with others that he needs to do his 
share, but he can step back and let others do what they 
need to do and not feel like he isn't doing his job.” 

This ability to compromise was an aspect of collaboration 
that was also described by other parent participants, such as 
PS11, who stated, “She learned more about working with 
groups and the necessary compromises” (PS11). 

Confidence 
Parents of alumni (10/17 survey, 4/4 interview) described 
how their children gained in confidence during their 
participation on the PD team, partially attributing this to 
how participation illustrated to their children how important 
their ideas were. Parents described how, “[Participating] 
made [my daughter] more confident,” (PS3) and, “My child 
gained self-confidence in general” (PS8).  
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Frequently, parent participants connected this confidence to 
children speaking about or sharing their ideas. Parent 
participants described how their children gained in self-
esteem by having their opinions valued:  

“It was very positive from the self-esteem point of view—
the, your opinions are valuable point of view. …This is 
may be one of the few places where kids have their ideas 
seriously considered and discussed- and rejected or not, 
but in a real way” (PI3).  

Technology Exposure 
Some parent participants (6/17 survey, 2/4 interview) 
described how their children gained “computer skills” 
(PS4) and became, “more comfortable around new 
technology” (PS3). Parent participants also noted that their 
children were “exposed to interesting technologies” (PS5) 
through participating on the design team, and that this 
exposure to new technologies fostered continued interest in 
working with computers. 

Financial Benefits 
While financial benefits were not covered in the surveys, all 
parent interview participants (4/4) discussed financial 
benefits of the PD team, some noting that these benefits 
could motivate facilitating children’s participation on the 
team. These pragmatic gains included the facts that the 
program 1) was a free after-school activity, 2) included a 
free, 2-week summer program, and 3) offered a technology 
gift at the end of each year of participation. 

Design Processes and Techniques 
Design processes, such as “brainstorming” and “applying 
specific prototyping techniques” (PS8), were part of what 
parent participants (7/17 survey, 3/4 interview) discussed as 
an element their children had learned. Parent participants 
also described how their children still use specific design 
techniques in their schoolwork and professional lives, such 
as PI2 who described their child’s use of Sticky Noting 
[28]: “[My child] still loves his post-it notes.” 

Respect in Relationships with Adults 
Most (12/17) parent survey participants agreed that 
participating on the PD team changed perceptions of respect 
between their children and adults—both in terms of offering 
respect and expecting respect. As participant SP16 
concisely explained, “He affords [adults] respect and 
expects it in return.” Three of these participants specified 
that the PD team participation supported existing 
expectations of respect toward their children from adults, 
such as PS14 who stated, “[It was] good to have adults 
model respect for him (but not saying it was a big 
change).” Other participants discussed how the new 
expectations of their children contrasted with other adult 
relationships their children had: 

“[My children] came to realize there were some adults 
who attended to what they were saying and to their ideas. 
They came to respect and like those adults[…] And when 
they went to school and had to deal with adults who had 

no interest in their ideas they could recognize OK this is 
an adult that doesn’t do that. We could think it over and 
talk about it, and that became part of our conversation in 
dealing with their public schooling” (IP4). 

Attribution of Gains 
While all participants were asked to focus on what gains 
they believed stemmed from membership on Kidsteam, 
parent participants often emphasized both why and to what 
extent they attributed the impacts they were discussing to 
participation on the PD team. As previously mentioned, 
some parents described how the PD team setting supported 
or enhanced existing expectations, such as SP11 who stated,  

“[My child] was …accustomed to having [her] thoughts 
and ideas taken seriously by adults… I think the 
Kidsteam environment further supported this belief.”  

Others, such as PI2 who homeschooled her child while he 
was participating on the design team, credits participation 
on the team with cultivating certain gains entirely:  

“I was getting him educational opportunities wherever 
they were. I know there is where he picked up some 
reasoning skills, there is where he picked up typing skills. 
…I can ascribe [specific gains] to working with Kidsteam 
pretty firmly” (PI2). 

Factors Influencing Gains 
Parent participants recounted two factors that may have 
influenced how they reported their children’s gains: recall 
and enjoyment. Regarding recall, during interviews 2 of the 
4 parent participants began descriptions of the experiences 
they and their children had by emphasizing that they were 
trying to recall events from many years ago, so it may be 
difficult to recall everything. The only parent interview 
participant who did not appear to have recall issues had a 
child who had left the team within two years of the 
interview. None of the survey responses (0/17) indicated 
issues of recall. Regarding enjoyment, parent participants 
observed that their children appeared to have fun on the PD 
team. “He always complained to go to school every day but 
he was always very happy to come to Kidsteam” (IP1). 
However, one parent recalled that their child said being on 
the team was, “sometimes boring” (PS15). Other parents 
explained how there was more excitement about attending 
on some days more than others, such as when the team was 
working on a particularly interesting project.  

DISCUSSION 
How participants are involved on PD teams matters. To 
continue to improve the PD process and techniques, and to 
create better technologies from this improved process, it is 
critical that HCI research goes beyond discussions 
of indirect benefits to participants by acknowledging that 
direct participant gains can be a part of PD outcomes (see 
Table 1). Here, we discuss the continued applicability of 
gains, new opportunities, and the implications of this work 
for PD practitioners and methods. 
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Continued Applicability of Gains 
Within the findings of this study we learn that participants 
may actively benefit from their participation on PD teams. 
Participation on the design team influenced alumni’s 
knowledge of the design process and how they engaged 
with technology, even after their participation on the team 
had ended and across the contexts of their schoolwork and 
their personal interests. What was further encouraging was 
that the parents of alumni largely agreed with the gains that 
the former participants described. We see these direct gains 
as enabling a way for HCI researchers to do more than 
“prevent harm” to child participants—to have an attention 
and care for participants such that they actively benefit 
from their participation in PD research programs.  

However, it is important to note that the type of 
participation asked of alumni during their design team 
experience may have influenced the continued application 
of gains described in this study. In a number of ways, the CI 
method itself may create a “best case scenario” [7] for 
encouraging types of participation that could promote gains, 
such as its focus on relationship building and the long-term 
nature of participation. Alternatively, it may not be the case 
that such high degrees and durations of participation are 
required for children to experience direct gains. Future 
work should, therefore, consider what gains might emerge 
from other forms of PD with children.    

Reflection on Obstacles to Gains 
An essential step toward fostering participant gains is not 
only to identify and illustrate direct participant gains, but 
also to develop an understanding of obstacles to attaining 
gains. Prior work with adults in PD has identified how 
frustrations may be an impediment to participant gains [8]; 
while participants in this study described relatively few 
frustrations, this may have been influenced by an increased 
likelihood to respond to calls to participation if they had a 
positive experience on the team. Still, child PD alumni in 
this study as well as child PD participants in previous works 
have described frustrations that could impact gains [22,23]. 
To achieve a complete picture of gains from participation, 
and how to facilitate them, future work will need to 
examine what frustrations child participants encounter and 
how these frustrations may influence gains. 

A Missing Gain: Content Knowledge 
A noteworthy exception to the gains participants perceived 
in this work is content knowledge. The topics covered in 
design sessions (e.g., science inquiry, language learning) 
are a potential source of gains. Previous research suggested 
that content knowledge could be an expected outcome: 
content was a cognitive impact found in Guha’s year-long 
case study evaluation of children on a PD team (Figure 3) 
[22], and specific content is one of three areas, along with 
general and design skills, where Barendregt posits PD 
could incorporate learning goals [2]. However, the gains 
described by participants in this research, while largely 
discussing the other topics within these two models, did not 
include content knowledge. This does not mean that content  

knowledge was not part of participants’ immediate gains, 
nor do we believe these gains are non-existent after 
participation has ended. Rather, we believe this points 
toward an opportunity to encourage participants to perceive 
the value of the content presented in PD sessions, and that 
this gap points toward the need for work such as [2,3,7] that 
make content goals explicit. 

Toward 21st Century Educational Goals 
While the team in this study meets outside of school hours, 
many methods of PD with children take place within 
classrooms. In considering this broader context of PD with 
children, researchers have suggested that the benefits of 
participation on PD teams should reflect the expectations of 
the schoolroom context that children are in (i.e., there 
should be learning involved) [2]. Despite not seeing content 
knowledge in the results of this study, other gains described 
do relate to modern educational goals. The Partnership for 
21st Century Learning (P21) is the most, “detailed and 
more widely adopted” [11, p.4] of existing frameworks for 
21st century skills [38]. Many specific skills are focused on 
within the P21 framework, including Life and Career 
Skills—among them Flexibility and Adaptability, Initiative 
and Self Direction, Social Skills, and Leadership—and 
Learning and Innovation Skills—covering Creativity and 

Gains  
Described 

Study 1: 
Alumni 

Study 2: 
Parents  

Differences and Similarities 
Between Study 1 and 2 

Career  
Direction ✓  — 

Collaboration ✓ ✓ 
Both focused on teamwork and 
group compromise; alumni 
discussed its applicability to 
prototyping  

Communication ✓ ✓ 
Both focused on presentation 
skills. Parents focused on 
communication with adults and 
alumni on overcoming fears 

Confidence ✓ ✓ 
Both described knowing 
children’s opinions matter; 
alumni also related this to self-
esteem 

Design 
Processes/ 
Techniques 

✓ ✓ 
Alumni focused on broader and 
process insights; parents on 
specific design techniques 

Financial 
Benefits  ✓ Both discussed end of the year 

gifts; parents also described the 
team as free after school and 
summer programs 

Material 
Benefits ✓ ✓ 
Respect with 
Adults  ✓ — 

Technology 
Exposure  ✓ — 

Table 1. A summary of the gains children experienced through 
participating on a PD team that were described by child 

participant alumni and their parents.  
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Innovation, Critical Thinking and Problem Solving, and 
Communication and Collaboration. A number of these 21st 
century competencies overlap with the gains to child 
participants highlighted by this work, including confidence, 
technology knowledge, and presentation skills. The overlap 
of gains from PD and 21st century learning goals suggests 
that the PD process itself may help meet the educational 
expectations of child PD participants and their parents. 

Implications of Gains from PD for Practitioners 
Here we present several implications for PD practitioners 
who wish to encourage participant gains through their 
work. While we are not able to draw causal relationships 
from this study, there were a number of influencing factors 
that participants described alongside the gains that were 
being explained. We present these factors as prospective 
ways to foster gains in PD activities.  

Safe Design Environments. A common PD goal is to 
maintain respectful, safe environments for taking design 
risks. Participants’ descriptions of how safe design 
environments encouraged gains may make it critical to 
encouraging gains in intergenerational PD. 

Discuss Impact. Certain project types (e.g., public-facing 
projects, projects iterated over multiple sessions) were 
described alongside a number of gains (e.g., confidence) as 
evidence of participants’ influence. Practitioners should be 
explicit with children regarding their project impacts. 

Technique Choice. Participants described their continued 
use or adaption of techniques they learned on the PD team 
(e.g., sticky noting, Bags of Stuff). Practitioners hoping to 
encourage gains may choose to incorporate these 
techniques when able. 

Reflections on Method: Multiple Perspectives on Gains 
Obtaining multiple perspectives on a phenomenon is a 
common methodological approach, and is one this study 
suggests is particularly relevant to researching gains from 
PD team participation. This work begins to build an 
understanding of distinctions between how gains are 
perceived from the perspectives of child PD team alumni 
and their parents. Parents of child participants can observe 
their child’s behavioral and attitudinal changes outside team 
participation, and therefore offer a new perspective on gains 
to children that may enhance or differ from those of 
participants or researchers. 

In this study, gains were either noted by both child PD team 
alumni and their parents, but emphasized differently, or 
only noted by one group or another (Table 1). Regarding 
the former, while Communication, Collaboration, 
Confidence, Design Process/Techniques, and Material/ 
Financial Benefits gains were found across both participant 
groups, each group had a slightly different perception of 
these gains. For instance, while both participant groups 
discussed gains in lasting knowledge about design 
processes, parent perceptions of gains in this dimension 
were largely focused on specific design techniques, while 

alumni participants described an increased holistic 
understanding of the technology design process. Gains 
noted by only one participant group were less common, 
though important. For example, while alumni described 
their relationship with the adult design partners on the team 
as being respectful [31], it was only parent participants—
having observed differences in how their children offered 
and expected respect from adults outside the design team—
who described respect in relationships with adults as 
something gained through participation on the design team. 
Given the existence of these distinctions, we note that 
asking diverse populations about gains from PD activities 
may be necessary to obtaining a complete picture of gains 
from PD. These distinctions situate this work and may 
inform studies looking to inspire more meaningful forms of 
participation by supporting direct gains from PD activities. 

Limitations of the Study  
The ability of participants in this study to recall information 
from their participation is the primary limitation of this 
work. Imperfect memories of events, particularly as the 
team has been active for 18 years, may have caused facts to 
be obscured or exaggerated over time; moreover, attributing 
gains to a particular experience can be a difficult task [7]. 
However, what a participant may recall in this regard may 
also be connected to what gains were most ingrained—
particularly in the case of the child alumni. Additionally, as 
previously discussed, the gains described in this work likely 
relate to the high degree and duration of participation asked 
of participants. Finally, two potential limitations arise from 
the pool of participants: the participants were mostly 
female, and it is possible that parents and alumni who chose 
to participate in the study were more likely to do so because 
they recalled their experiences positively. 

CONCLUSION AND FUTURE WORK 
This paper contributes a new understanding of what gains 
former child members of a PD team experience and 
attribute to their participation. Our findings identify and 
describe the direct gains of alumni and have implications 
for how the PD process of developing new technologies can 
positively impact the participants who partake that process. 

This research is part of a larger study investigating PD 
practices while working with children, and there are a 
number of avenues for future study. A next step would be to 
investigate whether gains can be firmly ascribed to 
participation on PD teams. Gains from other forms of PD 
with children should be explored, as should the value of 
content presented to participants during design sessions. 
Future work should investigate what frustrations child PD 
team participants encounter and how these frustrations may 
impact gains. Lastly, gains of adults who work on 
intergenerational PD teams should be better understood. 
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