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Abstract 

This dissertation reports on the development of an iPad application for children attending 

English Reception class. Children today begin to use technology at a very young age. Primary 

schools not only teach ICT as part of their curriculum, but they have also started using latest 

technologies, like iPads, in their daily teaching activities.   

Unfortunately, children are not always involved in the design of the technology they use. The 

importance of user involvement in the design of technology is well understood in research and 

industry; however it seems users who are not adults are less involved or not involved at all.  

This project involves four young children in the design of an iPad application. They fulfilled the 

roles of “informant”, informing the researcher, and “design partners”, contributing directly to 

the design (Druin, 2002). A games session was organised in which the researcher observed the 

children playing games, and gathered requirements.  A design session was subsequently 

organised to generate design ideas.  

Wireframes were created by the researcher and evaluated by an expert in HCI and children. 

The project considers the first iteration of design only. Future work could include the 

implementation of the evaluator’s comments in design and development, and user testing 

should be conducted before the iPad application is submitted to iTunes AppStore.  

Keywords: iPad, Cooperative Inquiry, design, wireframes, heuristics evaluation 
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1 Introduction and Objectives 

This chapter introduces the ideas behind this project. It describes the background and current 

problem, the motivation for choosing this particular project, it states the project beneficiaries, 

it sets the aim and objectives, and the methods used to achieve them. It also describes the 

structure of this report. 

1.1 Background and Problem 

“Today’s technologies are becoming a critical part of our children’s daily lives” (Druin, 1999).  

Children start using computers and learn about technology at nursery, where they are 

available among all other toys and facilities. Primary schools use white boards in their daily 

teaching activities. They also teach Information and Communication Technology (ICT) as part 

of the Curriculum.  

During the year 2008, Sir Jim Rose was commissioned by the UK Government to undertake an 

independent Review of the Primary Curriculum. The Rose report (2009) states that one of the 

key features of the new primary curriculum was to “strengthen the teaching and learning of 

information and communication technology (ICT) to enable children to be independent and 

confident users of technology by the end of primary education. Used well, technology strongly 

develops the study and learning skills children need now and in the future…”. 

Primary schools have also started using the latest new technologies, like iPads, to engage, 

motivate and stimulate children. For example, Ms Fenwick, head teacher at Thorntree Primary 

School, Charlton, has introduced the use of iPads in her school.  

iPads are used for teaching and extra curriculum activities, like video recording events 

occurring through the year. The main reason why Ms Fenwick has introduced iPads into the 

school is for their accessibility and mobility. She says that “they are better than laptops and 

they are ideal for groups working together. They are also very trendy at the moment and 

stimulate the children, keeping them motivated”. Please see Appendix C for the interview with 

Ms Fenwick. 
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iPad applications like Chalk Draw, Motion Math, Math World, Garage Band and more others 

are used in Year 3 and Year 4. Currently, no iPad applications are used in Reception class. The 

main aim of this project is to design an iPad application for children attending Reception class, 

to help them learn the name of the letters, the sound of the letters and how to spell and read 

simple words. 

Children start Primary School at the age of 4 or 5 (depending on the month they were born). 

Reception class is the first class they attend. In this first year, they learn phonics (the sound of 

the letters) and how to spell words and read. Thorntree Primary School uses the Letters and 

Sounds book  (Department of Education, 2007) and the Jolly Phonics’ sounds, to teach children 

phonics, to spell words and to read. Please see Appendix D for more details about this teaching 

stage in the interview with Holly, teaching assistant (TA) at Thorntree Primary School. 

The Letters and Sounds book and the Jolly Phonics are discussed in the Section 1.1.1 and 1.1.2 

below. 

1.1.1 Letters and Sounds book 

The Letters and Sounds book (Department of Education, 2007) is a phonic resource published 

by the Department of Education and Skills, to help teachers and practitioners to teach phonic 

skills and prepare children for learning to read and become fluent readers by the age of seven. 

According to the Letters and Sounds book (Department of Education, 2007), there are six 

overlapping phases. Phase 1 starts at Nursery and continues during the Reception class year. 

During these years, children go through the first four phases; learning the name and sound of 

all letters, blending the sounds together to make words and learning to spell and read. 

Children go through Phase 5 during Year 1 and Phase 6 during Year 2. Please see Appendix E 

for more details. 

1.1.2 Jolly Phonics 

Jolly Phonics is “a fun and child centred approach to teaching literacy through synthetic 

phonics. With actions for each of the 42 letter sounds, the multi-sensory method is very 

motivating for children and teachers, who can see their students achieve” (Teaching Literacy 

With Jolly Phonics). The letter sounds are split into seven groups and taught in a specific order 
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(not alphabetically), as shown in Figure 1. This enables children to begin building words as 

early as possible. 

 

Figure 1 Jolly Phonics letter sounds groups 

Source:  jollylearning.co.uk/overview-about-jolly-phonics/ 

The Reception class teachers at Thorntree Primary School also use games for children to 

practice the new skills. They play “Going on a treasure hunt” which involves the children going 

through the school and finding specific letters and words, and drawing letters on the floor with 

chalk. Some online games are played on a PC by children on Phase three. No iPad applications 

are used in Reception class.  

1.2 Motivations 

The researcher’s primary interest is in HCI and children, and specifically how technology can 

enhance education. The main aim of this project was to design an iPad application for children 

attending Reception class to help them learn the name of the letters, the sound of the letters 

and how to spell and read simple words. Since children have preferences, likes, and dislikes, 

needs and wants, that are different from adults, it is important to involve them in a relevant 

and useful way in the design process to facilitate usability, improvements and innovation. 

The researcher’s son was attending this class when this project was carried out. The researcher 

owns an iPad, and her son often uses learning iPad applications and games. He enjoys them 

and, as a parent, the researcher believes that technology can enhance education and learning, 

together with other classical teaching methods. 

http://jollylearning.co.uk/overview-about-jolly-phonics/
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1.3 Project beneficiaries 

The main beneficiaries of this project were: 

 the children who participated 

 Thorntree Primary School 

 the researcher 

 the wider community of designers and developers creating new technology for 

children 

The children were the primary beneficiaries as they represent future users of the iPad 

application. They contributed to the design of an iPad application for themselves and other 

children. The iPad application could also potentially improve their skills faster than current 

methods.  

Thorntree Primary School would also benefit from this because they could rise in the 

nationwide school rankings etc. It also benefited as it was a chance to be involved in an extra 

curriculum learning activity.  

The researcher benefited from the project, enabling her to use and practise the skills learned 

through the HCS course, for example creating the wireframes, and enjoying what she’s 

interested in. 

The wider community of designers and developers working in the field of HCI and children will 

benefit from data gathered, analysed and conclusions reached within this paper. 

1.4 Aims and objectives 

The main aim of this project was to design an iPad application for children to help them learn 

the name of the letters, the sound of the letters and how to spell and read simple words. 

This aim was broken down into the following objectives: 
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 Understand current theory and practice on working with children as design partners 

 Understand current theory and practice on applying creativity techniques while 

designing technology with children 

 Applying this understanding  to develop a low-fidelity prototype of an iPad application  

 Create wireframes for the iPad application 

 Evaluate the wireframes of the iPad application 

1.5 Project Methods  

The methods used to achieve each objective are as follows: 

Objective 1: Understand current theory and practice on working with children as design 

partners 

 A literature review to identify current theory and practice on working with children as 

design partners 

 
Objective 1 was considered met when an appropriate methodology was chosen to collaborate 

with children as design partners on designing the iPad application. 

Objective 2: Understand current theory and practice on applying creativity techniques while 

designing technology with children 

 A literature review to identify current theory and practice on applying creativity 

techniques while designing technology with children 

Objective 2 was considered met when two creativity techniques were chosen to be used with 

the children. 

Objective 3: Applying these understandings to design and develop a low-fidelity prototype of 

an iPad application 

 Run a games session, observe children playing games with paper and pen, and gather 

requirements from the observation 

 Run a design session  and collaborate with children to generate ideas for the design  of 

the iPad application 
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 Create a low-fidelity prototype of the iPad application together with the children 

Objective 3 was not met due to the design session terminated earlier than planned. Objective 

3 is described in more details in Section 4.3. 

Objective 4: Create wireframes for the iPad application 

 Researcher to create wireframes for the iPad application using a free, commercially 

available tool 

Objective 4 was considered met when the researcher used Balsamiq Mockups and created 

wireframes. 

Objective 5: Evaluate the wireframes of the iPad application 

 Find heuristics to be used in the expert evaluation 

 Find an evaluator with experience in HCI and children 

 Conduct an expert evaluation of the wireframes 

Objective 5 was considered met when heurists were found to be used in the expert evaluation, 

when the evaluation was carried out by an academic with expertise in HCI and children, and 

recommendations were made. 

1.6 Report structure 

Chapter 1: Introduction and Objectives 

Chapter 1 introduces the ideas behind this project, the motivation for it and identifies the 

beneficiaries. It also sets out the main aim and objectives of the project and the methods used 

to achieve the objectives are also stated.  

Chapter 2: Literature Review 

Chapter 2 provides an overview of literature regarding the various methodologies and 

methods used when designing technology with and for children. It also provides an overview 

of the creativity techniques used while designing technology with children. 
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Chapter 3: Methods 

Chapter 3 describes the methods used to achieve the aim and objectives of the project. It 

describes how the data weere gathered, how it was analysed, how the requirements were 

gathered, how the iPad application was designed, how the wireframes were created and how 

they were evaluated. 

Chapter 4: Results 

Chapter 4 presents the outcomes of the methods used to achieve the project’s objectives. It 

presents the main findings of the games and design session, the requirements gathered from 

the findings, and the results of the Heuristics Evaluation carried out on the wireframes. It also 

describes in details the design of the iPad application, referring to the requirements and the 

wireframes. 

Chapter 5: Discussion 

Chapter 5 discusses the project’s output with reference to its initial aim and objectives, and 

with further reference to the literature presented in Chapter 2.   

Chapter 6: Evaluation, Reflections, and Conclusions 

Chapter 6 presents the researcher’s reflections on the project as a whole; discussion of the 

project planning, the original choice of objectives, the literature review, the methods used to 

achieve the results and data analysis. It also examines the researcher’s learning experience 

through the process, what could have been done differently, future works and conclusions.   
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2 Literature review 

This chapter provides an overview of literature regarding the various methodologies and 

methods used when designing technology for and with children. It also provides an overview 

of the creativity techniques used while designing technology with children. This review was 

taken to meet Objective 1 “Understand current theory and practice on working with children 

as design partners” and Objective 2 “Understand current theory and practice on applying 

creativity techniques while designing technology with children”. 

2.1 Working with children as design partners 

This section starts with an overview of the most conventional approach to design, User-

centered design. Second is an overview of Contextual design or inquiry, an approach to design 

from a “designer’s understanding of how the customer works” (Beyer and Holtzblatt, 1999 p. 

32). Third, there is an overview of Participatory design, which tries to involve all stakeholders 

in the design process to ensure their needs are met. Fourth is an overview of Informant 

design, which was introduced specifically to overcome problems with User-centered design 

and Participatory Design while working with children. Fifth, there is an overview of Learner-

Centered Design which considers everyone as a learner, whether adult, child, professional or 

student. Sixth is an overview of Cooperative Inquiry, a method which considers children as 

design partners and treats them the same as adults. Finally, there is an overview of Bonded 

Design, a novel method of working with children which shares some similarities with 

Cooperative Inquiry. 

2.1.1 User-centered design 

User-centred design is the more traditional approach to designing technology that includes 

users (Nesset and Large, 2004). It focuses, in particular, in involving users as testers after the 

technology has been designed, during evaluation, to ensure that their needs are met (Scaife 

and Rogers, 1999, p.28). It focuses on the impact that technology has on the users and does 

not involve users in the design process (Nesset and Large, 2004). 

Designers can receive feedback on the design: what is good and what is bad. The problem with 

user-centered design is that users’ feedback is based on reaction and not initiation. Users react 

to what has already been built and they do not contribute to the design idea. Another problem 
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with user-centered design is that all responsibilities are on the designer:  he/she has to 

understand users’ needs and translate them into design. 

Different methods are used in user-centered design: observation, qualitative interviews and 

surveys (to understand what the users like and dislike), quantitative surveys to collect 

statistics, pre-test and post-test questionnaire to understand if there are changes from before 

to after using the technology. All research methods focus on the impact of the technology on 

the user. Nesset and  Large (2004) sustain that the “users have little or no control in the design 

process”. 

User-centered design is employed to design new educational technologies for children (Druin, 

2002). The main advantage of user-centered design is that designers have control of the design 

process and so it can finish more quickly (Druin, 2002). Another advantage is that children can 

be involved in research quite easily and in large numbers (Nesset and Large, 2004).  

The main drawbacks are that users’ involvement is very limited and that tasks analysis, 

questionnaires and interviews can be difficult for children to understand and boring to carry 

out (Nesset and Large, 2004).  

2.1.2 Participatory Design 

Participatory Design originated in the Scandinavian workplace and “promotes workers’ control 

over their work and their lives. Its premise is that users are the best qualified to determine 

how to improve their work and work life and that their perceptions about technology are as 

important as technical specifications” (Nesset and Large 2004). In Participatory Design users 

and designers collaborate together in the design process. 

Carmel, Whitaker and Georg (1993) propose two themes to implement Participatory Design: 

“mutual reciprocal learning” and “design by doing”. The authors sustain that in mutual 

reciprocal learning, “users and designers teach one another about (respectively) work 

practices and technical possibilities through joint experiences”. They also sustain that in design 

by doing, “interactive experimentation, modelling, and testing support hands-on design and 

learning by doing. PD practitioners have proved very innovative in engaging users in creative 

design through diverse hands-on practices”. 
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Both themes make use of brainstorming and low-tech tools which are familiar to the users and 

are easily available on the market. Blackboards, Post It notes and index cards are used to 

capture the participants’ ideas during the brainstorming and modelling phases of the project. 

Prototyping is used towards the end of the process, to represent and visualise the participants’ 

ideas. 

 

Participatory Design is considered ideal for designing with children. Children can substitute 

workers, and schools and homes can easily substitute workplaces. The creativity of children, as 

well as their imagination, capacity of reflection and lack of preconceptions about the design 

domain, make them ideal candidates for Participatory Design (Nesset and Large 2004). 

 

Participatory design with children has been the subject of increasing research during the 1990s 

and to today. New methods, like Contextual Inquiry, discussed in Section 2.1.5, and 

Cooperative Inquiry, discussed in Section 2.1.6, have been created based on Participatory 

Design.  

2.1.3 Learner-centered design 

Soloway, Guzdial and Hay (1994) proposed that the HCI community should move from “user-

centered” design to “learner-centered” design”. This method assumes that everyone is a 

learner, from the professional to the student. “The main focus of learner-centered design is to 

ensure that the interface design is adapted to the interests, knowledge, and styles of the 

learners who use the software” (Nesset and large 2004). 

Soloway, Guzdial and Hay (1994) believe in “learning by doing” and proposed the TILT Model 

(Tools, Interfaces, Learner’s needs, Tasks) to help the design of learner-centered software 

(Figure 2). 

Learner-centered design differs from User-Centered Design on the issues they address. User-

Centered Design addresses three top-level issues: 

 Tasks: What tasks need to be undertaken? 

 Tools: What tools are provided to carry out these tasks? 

 Interfaces: What is the interface available to carry out the tasks? 
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Learner-Centered Design puts learners at the centre of the design. This means that his/her 

special needs must be addressed. The main issues are: 

 Understanding is the goal: How will learners know what to do? 

 Motivation is the basis: How can software motivate the learner while learning? 

 Diversity is the norm: How can software fits everybody (coming from different 

backgrounds and having different skills, interests and abilities? 

 Growth is the challenge: The learner changes through time but the software doesn’t. 

Soloway, Guzdial and Hay (1994) proposed the TILT Model (Tools, Interfaces, Learner’s needs, 

Tasks) to put the learner at the centre and address his/her special needs.  

The TILT model, showed in Figure 2, uses a scaffolding technique similar to the one used in 

educational settings. In education, scaffolding is used to help students carry out a task that 

they are not able to do alone. As the learner’s skills improve, the scaffolding fades until the 

student is in full control.  

 

Figure 2 Left – Tasks-Tools-Interfaces (TTI) user-centered model Right – Tools-Interfaces-Learner’s 
Needs-Tasks (TILT) learner-centered model     

Source: Soloway, Guzdial and Hay (1994) 

Kafai (1999) used Learner-Centered Design with children by considering them designers. She 

believes that children knowledge of software must be considered to understand the 

limitations and what to expect. She also believes that to succeed learner children have to be 

involved not just as designer, but also in evaluating and testing the software.  
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2.1.4 Informant design 

Informant design is a framework for working with children introduced by Scaife and his 

colleagues at the Sussex University in 1997. Scaife, Rogers, Aldrich and Davies (1997) believed 

that, while working with children, it is important to consider them as informants of their own 

specific field. Children “are aware of aspects of learning/teaching practices that we are not and 

which we need to be told of” (Scaife, Rogers, Aldrich and Davies, 1997). The same is valid for 

teachers. Using Informant design framework, designers discover through children and teachers 

what they don’t know but should know.  

Informant design is structured in three phases. Phase one is when the learning goals are set 

and strengths and weaknesses of the current approaches are identified. In phase two these 

problems are listed and transformed into functionality specifications. In phase three these 

specifications are turned into design ideas and low-fidelity prototypes are created, using 

everyday materials such as pens, papers, colours and plasticine. Informant design also assumes 

working with different informants, children and teachers. Each informant contributes to a 

different point in the process (Nesset and Large 2004). 

Informant design differs from User-centered design and Participatory Design methodologies, in 

which users are involved either as testers at the end of the design process or as equal design 

partners. Scaife, Rogers, Aldrich and Davies (1997) believed that children do not have the time, 

knowledge or expertise to be treated as design partners. He considers their role as one of 

informants.  

2.1.5 Contextual design or inquiry 

Contextual Design is defined by Beyer and Holtzblatt (1999) as “a state-of-the-art approach to 

designing products directly from a designer understands of how the customer works. Great 

product ideas come from the marriage of a designer’s detailed understanding of a customer’s 

need and his or her in-depth understanding of the possibilities introduced by technology.”  

Contextual Design promotes observation of the users in their own environment, and 

interviews with the users. In this way, designers and researchers have a good understanding of 

who the users are, what they do and how they work day to day. Contextual Design considers 
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the user as the passive role of informing the designer through his/her  behaviour rather than 

his/her  ideas. 

Beyer and Holtzblatt (1999) use the concept of “work modelling” for the designers and 

researchers to better understand the users and their work. They say that “Design teams 

seldom have the critical skill of seeing the structure of work done by others, looking past the 

surface detail to see the intents, strategies, and motivations that control how work is 

done….Work modelling provides a language for talking about work that can be shared across 

teams”. 

“Five different models provide five perspectives on how work is done: (1) the flow model 

shows communication and coordination, (2) the cultural model shows culture and policy, (3) 

the sequence model shows the detailed steps performed to accomplish a task, (4) the physical 

model shows the physical environment as it supports the work, and (5) the artifact model 

shows how artefacts are used and structured in doing the work” (Beyer and Holtzblatt, 1999). 

Work models have the advantages of being graphic, drawn, visual, and so easily understood. 

They allow designers to better understand “the structure of work for a whole customer 

population” from understanding “the work of individual customers” (Beyer and Holtzblatt, 

1999). It is this benefit – the understanding of a large population – that lets researchers and 

designers use Context Design when designing children’s technology. 

2.1.6 Cooperative Inquiry 

“Cooperative Inquiry is a method of partnering to design technology for children with children” 

(Guha, Druin, and Fails, 2011). Cooperative Inquiry has been developed by Dr Allison Druin and 

her colleagues at the University of Maryland. It is the result of work with children ages 7-11, 

who meet in a lab twice a week after school, and two weeks of full day sessions over the 

summer.  

In Cooperative Inquiry children are considered as design partners over the whole duration of 

the design process.  Dr Druin (1999) sustains that “Cooperative inquiry, a truly cooperative 

approach, treats children as full design partners—equals to the professional adult designers on 

the team. When children are involved as designed partner, they are involved from the 

beginning. They participate in brainstorming and developing ideas together with adults”. 
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Dr Druin (2002) believes children may have four roles in the design of technology: user, tester, 

informant and design partners, as shown in Figure 3 below. 

 

Figure 3 The four roles that children may have in the design of new technology Source: Druin, 2002 

The different roles have been defined according to “how adults relate to children, what stage 

in the design process that children use technology and what goals researchers may have for 

inquiry with children” (Druin, 2002).  

In the role of user, children use technology while adults observe them, videotape them or test 

for skills. In the role of tester, children test the prototypes before they are released to the 

market. In the role of informant, children input on the design process. Adults observe children 

using existing technology and ask them for input on designing sketches and low-tech 

prototypes.  

In the role of “design partners, children are considered to be equal stakeholders in the design 

of new technologies throughout the entire experience. As partners, children contribute to the 

process in ways that are appropriate for children and the process” (Druin, 2002). Children are 

different from adults. They can do different things and have different experiences and view 

points, and they contribute to the design of new technology in the same way that adults can.  

A combination of techniques is used in Cooperative Inquiry. Some of them are borrowed from 

Contextual Inquiry and Participatory Design. Technology Immersion is the technique 

introduced by Dr Druin and her team. They sustain that “there is not a magic formula for 

working with children, but rather a philosophy and approach to research that can be used to 

gather data, developing prototypes…” (Druin, 1999). 

These techniques are explained in the sections below and summarised in Table 1. 
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2.1.6.1 Contextual Inquiry 

Contextual Inquiry, described in Section 2.1.5, considers the user as having a passive role of 

informing the designer through his behaviour rather than his ideas. Cooperative Inquiry adopts 

observation from Contextual Inquiry: observing children in their own environment and what 

they do while using the technology they currently have.  

Observation is used in particular at the early stage of the design process, when ideas need to 

be explored. Children are observed using technology (see Technology Immersion described in 

Section 2.1.6.2), but also they observe and/or conduct interviews with other children using 

technology. 

Dr Druin and her colleagues have found through years of applying Cooperative Inquiry that 

during observation there should be one interactor and two note-takers. The interactor is the 

researcher who interacts with the children asking questions and initiates discussions. The 

note-takers take notes: one can record the children’s activities, and the other can record what 

they say (Nesset and Large, 2004). Having only one researcher interacting and taking notes, 

may intimidate children, who can be easily distracted and feel uncomfortable, and feel “on 

stage”. Having two note-takers, the interactor can be part of the active experience, and is free 

to interact with the children who feel more comfortable and at ease (Druin, 1999). The 

advantage of this is that the data collected are true to what the children feel and think and not 

what they think the adults want to hear (Druin, 1999). 

All interactors and note-takers should wear informal clothing to avoid representing an 

authority figure, and the interactors should be at the children’s level in physical sense (for 

example sitting at the same table or on the floor with the children, and not standing up). 

Informal language should also be used (Druin, 1999).  

Other techniques borrowed from Contextual Inquiry are brainstorming and interviewing, “to 

capture users’ tasks, roles and design ideas” (Druin, 2002) and pictorial flowcharts. Although 

there are two note-takers, “children are asked to draw with short amount text to create 

cartoon-like flow charts…Both adults’ and childrens’ notes are compared for similar and new 

ideas (Druin, 2002). 



Designing applications for children 2012 

 

27 

 

2.1.6.2 Technology Immersion 

The technique of Technology Immersion involves observing children using technology. The 

reasoning behind this technique is to see what children do when exposed to a large amount of 

technology for a limited period of time (Druin, 1999). Dr Druin (1999) believes that children are 

not exposed to much technology at school and home, and so “what children might do in the 

future with better circumstances could be missed…The observation techniques of contextual 

inquiry can be used to capture many activity patterns that might otherwise be over-looked”.  

Children not only use technology and are observed by the researchers, they also observe other 

children using technology. Sticky notes, journals, and drawings are used to take notes, critique 

the technology used and/or observed. 

2.1.6.3 Participatory Design  

Participatory Design, described in Section 2.1.2, considers the users as the best qualified to 

determine how to improve their work and work life and that their perceptions about 

technology are as important as technical specifications (Nesset and Large 2004). The technique 

adopted by Cooperative Inquiry from Participatory Design is hearing: “to hear what children 

have to say directly by collaborating on the development of low-tech prototypes” (Druin, 

2002). 

Cooperative Inquiry involves more than just observation. The design team want to hear what 

children have to say. Low-fidelity prototyping, created with art supplies easily available on the 

market, support the brainstorming and visualise ideas through all design process. Dr Druin 

(1999) sustains that “low-tech prototyping is a much more effective design tool when done in 

concert with contextual inquiry. Based on design ideas that have emerged from contextual 

inquiry notes, prototyping can focus discussion and be a bridge for collaborative brainstorming 

activities”.  

Table 1 below summarises all techniques used in Cooperative Inquiry. 
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Goals for Codesign Cooperative Inquiry Techniques 

1. Idea generation Observation - Design team adults and 
children observe others using technology 
(Technology Immersion) 

Interviewing  - Design team adults and 
children interview others using technology 
(Technology Immersion) 

Critique other systems using sticky notes  

Brainstorming – of ideas 

Mixing Ideas – merging individual ideas into 
bigger ideas 

Layered Elaboration – use of acetate sheets 
to generate ideas though an iterative 
process  

Low-tech prototyping with art supplies 

2. Setting expectations Wear informal clothes 

Adults at the same level of children 

No hand raising 

Use first names 

There a not right answers 

3. Reflecting as a group Group presenting 

Adult debriefing 

Table 1 Techniques used in Cooperative Inquiry 

More important than all techniques used in Cooperative Inquiry are its overall principals. In 

Cooperative Inquiry there is equality between adults and children, no one is more important 

than another, collaborating together, solving problems together, and working constantly on 

communication and collaboration (Guha, Druin and Fails,2011).  

2.1.7 Bonded Design 

Bonded Design is “a design methodology in which children play an active part in the design 

process alongside adult designers in a intergenerational team to accomplish a specific 

objective over a limited number of planned sessions” (Large, Nesset, Beheshti, and Bowler, 

2006). It is graphically represented in Figure 4.  
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Figure 4 Bonded Design      Source Nesset and Large, 2004 

Bonded Design shares common techniques with other methodologies. It shares involving users 

with User-Centered Design, paper prototypes with Contextual Design, the concept of peer co-

designers, drawings, hands-on activities and learning by doing from Participatory Design. From 

Informant Design, it borrows the concept of seeking new and creative ideas, rather than 

confirming what the adults already know. From Learner-Centered Design, it takes a learning 

environment for both children and adults. Cooperative Inquiry is the closest methodology to 

Bonded Design. 

Bonded Design and Cooperative Inquiry both emphasize the active role of the children in the  

design process, and not just as testers. They emphasize the partnership between adults and 

children, and consider them as equals to adults. The main difference between the two 

methodologies is on the length of time to complete a specific task (Large, Nesset, Beheshti, 

and Bowler, 2006). Bonded Design has a much focused approach to completing a specific task 

over a limited number of design sessions. Projects applying Cooperative Inquiry could last for 

years.  

2.1.8 Conclusions 

Many different methodologies, methods and techniques are used when designing technology 

for and with children. They differ from each other according to the degree of user 

involvement. As already discussed in Section 2.1.6, children might have four different roles in 

the design of technology: user, tester, informant and design partner. Figure 5 shows the user 



Designing applications for children 2012 

 

30 

 

involvement continuum for the different methodologies (Large, Nesset, Beheshti, and Bowler, 

2006). 

 

Figure 5 User involvement continuum     Source Nesset and Large, 2004 

User-centered design has the lowest user involvement. It considers children as testers, after 

the technology has been designed and created. In Informant design and Contextual design or 

inquiry, children have a passive role of informing the designer through their behaviour rather 

than their ideas. They do not participate to the generation of design ideas. 

Participatory design, Learner-centered design, Cooperative Inquiry and Bonded design, on the 

contrary, consider children as design partners. They participate in the generation of ideas 

together with the adults from the beginning and throughout all process, but with different 

degrees of involvement. They do not just test the technology already created, but they also 

contribute to its design. 

The researcher was interested in designing the iPad application with children, considering 

them as design partners. For this reason, Cooperative Inquiry was chosen as the methodology 

to be used in this project as it has the highest user involvement. The methods and techniques 

used are described in Chapter 3. 

2.2 Creativity techniques while working with children 

Margaret Boden (2004) describes creativity as the “ability to come up with ideas or artefacts 

that are new, surprising, and valuable”. She recognises three types of creativity: combinatorial, 

exploratory and transformational creativity. 
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Combinatorial creativity involves “making unfamiliar combination of familiar ideas “(Boden, 

2004). Exploratory creativity explores and searches the space for new ideas. Transformational 

creativity transforms things and changes rules so that what was considered impossible is now 

possible.  

Many techniques are applied to encourage creativity when working with adults users. 

Storyboards are applied for combinatorial creativity, removing constraints for transformational 

creativity and analogical reasoning and creativity triggers for exploratory creativity. A literature 

review was carried out to understand which of these techniques are used when designing 

technology with children.  

The literature review discussed in Section 2.1 revealed that Participatory Design, Cooperative 

Inquiry and Bonded Design are the main methodologies that consider children as design 

partners. Children are considered equal to adult designers, and directly contribute to ideas for 

the design of technology. Bonded Design is a relatively new methodology (Large, Nesset, 

Beheshti, and Bowler, 2006), while Participatory Design and Cooperative Inquiry have been 

intensely used in various projects.  

Read et al. (2002) carried out an investigation of Participatory Design with children during the 

WeDD (Web Site Design Day) project. In this project academics, teachers, parents and children 

worked together to design a school web site. The authors sustain that “In general, the 

participatory process involves the use of brainstorming low-fidelity prototype tools to capture 

and demonstrate the ideas of the participants”. 

Read et al. (2002) also sustain that Muller (1991) used paper and pencil in the PICTIVE 

approach, Druin and Solomos (1996) also used pens and papers in the ChiKids events and  

Druin et al.(2001) used brainstorming at the beginning of the design process “to encourage a 

feeling that anything was possible” (mentioned in Read et al., 2002). 

Thang et al. (2008) carried out a comparison of outcomes from brainstorming and prototyping, 

on design sessions with 8-12 years old. The results of the study showed that both methods 

generate creative design solutions. Brainstorming helped to generate more creative, novel and 

surprising ideas, and prototyping’s ideas “are more relevant and workable”. 
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Moraveji et al. (2007) compared comicboarding, magicboarding and storyboarding as 

Participatory Design techniques to stimulate creativity and ideas. Comicboarding is described 

by the authors as “a participatory design method that uses specially created books to generate 

engaging, productive brainstorming sessions with children”. 

Magicboarding is a technique in which the authors added a Wizard of Oz component to 

comicboarding. Storyboarding are images displayed in sequence to visualize an animation or 

organise a story.  

All three techniques elicitated ideas and the ideas generated by storyboarding were mostly 

irrelevant. Both comicboarding and magicboarding were successful techniques. Children were 

fascinated by the magic of the magicboarding and comicboarding was the most successful 

method. They found that comicboarding is less successful at the first stage of the design 

process, but more successful later on when designer “are confident about certain decisions but 

want more ideas about details or other positions” (Moraveji et al., 2007). 

Druin et al. (2001) used brainstorming in the initial phase of the design process of a digital 

library for young children. 5-10 years old children were divided in groups and asked to design a 

digital library of the future. Each group was given a “bag of stuff” containing low-tech 

prototyping material, like pen and paper. Three prototypes were created from the 

brainstorming session, which had the purpose of reiterating “the feeling that anything was 

possible”. 

Cooperative Inquiry uses the Technology Immersion technique, sketching, sticky notes, and the 

mixing ideas methods to generate new ideas. Farber et al. (2002) worked with a group of 

children aged 4-6 years old and reported that the following methods were used to design 

various artefacts: “the children: (1) interacted with a technology, (2) watched others interact 

with technology, (3) decided what they liked and did not like about the technology, (4) 

sketched their ideas …(5) combined their best ideas…” . 

The literature review revealed that different and various techniques and methods have been 

used to generate ideas in collaboration with children, during the design process. The most 

common and successful techniques remain brainstorming and low-tech prototyping.  
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3 Methods 

This chapter describes the methods used to achieve Object 3:  design and develop a low-

fidelity prototype of an iPad application. A games session and a design session were run to 

achieve this objective. The two sessions are described here in details. This chapter also 

describes how data gathered from observation was analysed, which requirements were 

gathered and how the iPad application was designed. It also details the methods used to 

achieve Objective 4: create the wireframes and Objective 5: evaluate the wireframes.  

3.1 Develop a low fidelity prototype  

Following the literature review described in Section 2.1, Cooperative Inquiry was chosen as the 

methodology to be applied to design the iPad application and create the low fidelity 

prototype.  As discussed in Section 2.1.8, Cooperative Inquiry is the methodology with the 

highest user involvement. For this reason, it was chosen for the project. 

Cooperative Inquiry is mostly used in projects with children aged 7-11 years old. It was used 

with children aged 4-5 years (the age of the participants of this project) in the Classroom of the 

Future project (Farber et al., 2002, and Guha et al., 2004).  

The Classroom of the Future was a five-year project working with two schools, 23 kindergarten 

class children (ages 4-6), and four teachers. The children of one school designed and built the 

technology. The children of the other school evaluated the technology. 

At the beginning of the project, children were divided into groups and were given some 

technology (a laptop and a mouse) to use and to observe other children using it. This applied 

Cooperative Inquiry’s technique of Technology Immersion, described in Section 2.1.6.2. 

Children decided what they “liked” and “didn’t like” about the technology. Their likes and 

dislikes were then written by adults on “sticky notes”, grouped according to ideas, and then 

discussed as a group. 

Due to time and technology constrains, the researcher decided not to apply the Technology 

Immersion technique for this project. Farber was working on a five-year project while this was 

a four-month project. Farber also worked with 23 children, four teachers and other 

researchers, compared to this project where there was only one researcher, one TA and four 
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children. The researcher was also interested in discovering the children’s original ideas and not 

those copied from other software, games or applications. She was worried that, due to their 

age, the children could have copied ideas from the technology previously used and observed. 

For all these reasons, it was decided to run only two sessions: a games session, and a design 

session. During the games session, described in more details in Section 3.1.2, children were 

asked to play some interactive games using pens and papers, instead of using technology. The 

aim of this session was to gather the requirements of the iPad application observing how 

children move hands, join and find objects.  A post-games session questionnaire was carried 

out after the session was finished (Appendix J) to know if the children were interested and 

liked the games, and how they felt about them. 

During the design session, described in more details in Section 3.2.3, children were asked to 

dress up and contribute to the design. The main aim of this session was to generate original 

ideas for the design of the iPad application and create a low-fidelity prototype. A post-design 

session questionnaire was intended to be carried out (Appendix K) to understand if the 

children enjoyed the experience of being a designer. This questionnaire was not conducted 

due to the session terminating earlier than planned. Please see Section 3.1.3 for more details.  

Both sessions were organised considering the participants’ age. All children belong to Piaget’s 

pre-operation stage (age 2-7) of development (Piaget, 1970). At this age, their attention span 

is very brief. They can concentrate on one thing only for a very limited amount of time. For this 

reason, both sessions were organised with various games and tasks to keep the children 

motivated. Both sessions were video recorded for later analysis and to gather requirements. 

 

The Chi-Co-S (Children Co-design Session) framework (Mazzone, Read and Beale, 2011), 

described below in Section 3.1.1, was used to think about the different aspects of organising 

and preparing both sessions. 

3.1.1 Chi-Co-S (Children Co-design Session) framework 

The Chi-Co-S framework identifies five determinant aspects on the organisation of design 

sessions with children: researchers’ expectations, children’s perspectives, practical constraints, 

non-programmed incidents and the use of the outputs.   
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These aspects are organised in 5 dimensions, a who-what-when-where-how (WH/HW) 

structure. The who dimension considers the people who will run and be present at the session. 

The what dimension considers the techniques available to be used. The when dimension 

considers the time when to run the session. The where dimension considers the place where 

to run the session. And finally, the how dimension considers the method to be used to run the 

session and collect data. It also takes into consideration the ethical aspects of the project. The 

Chi-Co-S framework table with all the information for this project can be found in Appendix F. 

This framework was chosen for this project because it is the result of direct experience of 

researchers running design sessions in schools.  It resulted to be very useful on thinking about 

all aspects involved in organising design sessions with children. 

3.1.2 Games session 

The literature review revealed that children have four distinct roles in the design of 

technology: user, tester, informant and design partner. During the games session, children 

played the role of informant. In this role, “children participate in the design process informing 

the design…Data are collected by observation and interviews with the children early in the 

design process where the children’s input is expressed by their words and/or actions…”(Nesset 

and Large, 2004). 

The main aim of the games session was to observe the users doing their normal tasks, their 

hands movements, to capture the details of what they do, and to explore which game and 

activity were more interesting, challenging and kept them focus. The observation and analysis 

culminated on a set of requirements for the design of the iPad application, which are discussed 

in Section 4.1 and Section 4.2. 

The children were asked to play six games, which are described in the Sections below. 

3.1.2.1 Participants 

Eight people were present at the games session: three children, one TA, two mums, the little 

brother of one of the children and the researcher. In total, five people participated to the 

session: the researcher, the three children and the TA. One participant was the researcher’s 

son.  
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The other children were identified by the researcher’s son within his class mates. The TA and 

the children’s mums were present to help the researcher and assess the children’s physical 

and mental suitability for participating. 

3.1.2.2 Structure and activities 

The games session was carried out on Monday 9th July 2012, at Thorntree Primary School, in 

the Reception class room. Children finished school at 3.25pm and were given a snack and a 

drink before starting the session. The session started around 4pm and lasted until 5.15pm. 

All children and the researcher sat down at a red table. This follows the Cooperative Inquiry’s 

technique of “adults should be at the same level of children”. The TA sat on a higher table next 

to the researcher and the children. The mums and the little brother of C1 were sitting behind 

the children and the researcher, and intervened only in few occasions. 

The children played six different games: 

 parking spot game 

 I spy game 

 join the picture to its beginning sound game 

 cups game 

 find the right way game 

 find all letters game 

At the end of each game, the children were asked some questions as part of the post-games 

session questionnaire, as described in section 3.4.2. The answers were written down by the 

researcher. At the end of the session, each child was given some chocolate egg surprises, as a 

thank you for participating. 

The session was filmed by a video camera mounted on a tripod. The video was then manually 

transcribed, coded and analysed. An example of the transcribed video can be found in 

Appendix L. The coding scheme applied is discussed in Section 3.4 and the results of the 

analysis are discussed in Section 4.1.  

The games are all described below. 
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3.1.2.3 Parking spot game 

 

Figure 6 Parking spot game 

This game was found while browsing the Educational category in Pinterest (Akane, 2011) and 

was chosen in particular, to observe how children move objects on a flat surface. 

The parking spot game is shown in Figure 6. Each child was give an A3 paper with drawn each 

letter of the alphabet in a different parking spot. They were also given a car each. The TA 

pronounced the name of five letters, and the sound of five letters. The children had to find the 

correct parking spot for each letter. 

All children were attending Reception class when the project was carried out. In this class they 

learned the name and sound of the different letters. The parking spot was an easy game to let 

them into the idea of finding letters.  

3.1.2.4 I spy game 

 

Figure 7 I spy game 
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This game was taken from the Jolly Phonics Workbook 1, s a t I p n (Lloyd and Wernhan, 1995). 

The aim of the game was to match the letters with the picture whose name begins with the 

letter. It was chosen to observe how children match objects. 

The I spy game is shown in Figure 7.The children were given an A4 paper with a table with 

three columns and six rows. In the first column on the left there were six letters. In the second 

and third columns, there were six different pictures in each column.  

3.1.2.5 Join the picture to its beginning sound game 

 

Figure 8 Join the picture to its beginning sound game 

This game was taken from the Jolly Phonics Workbook 2, c k e h r m d (Lloyd and Wernhan, 

1995). The aim of the game was to join each picture to its beginning sound. It was chosen to 

observe how children match objects.  

The join the picture to its beginning sound game  is shown in Figure 8. The children were given 

an A4 paper with a table with four columns and four rows. In the cells of the first and fourth 

rows, and of the first and fourth columns, there were different pictures. In the cells in the 

middle of the table, there were different letters.  
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3.1.2.6 Cups game 

 

Figure 9 Cups game 

The idea for this game was again found while browsing Pinterest (Malia, 2012). The reason for 

choosing this game was primarily to observe where the children attention was (on the cups, 

the letters or the sweet) and also to reward them with a sweet. 

The game is shown in Figure 9. The cups game is a remix of the shell game. Letters were 

written on the cups. They were turned over on the table and a sweet was hidden underneath 

one cup. The children had to change the position of the cups and find the correct spelling of 

the word. Once done, they had to find the sweet and eat it.  

3.1.2.7 Find the right way game 

 

Figure 10 Find the right way game 

The idea for this game was taken browsing the Jolly Phonics book by Lloyd and Wernhan 

(1995). It was chosen because it was an easy game and again to observe how children match 

and join objects.  
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The game is shown in Figure 10. The children were given an A4 paper with three pictures on 

the right side: a dog, a pig and a star.  On the left side there was the start of three paths. The 

researcher said the name of one of the picture. The children had to choose the correct path to 

arrive at that particular picture and cross the letters spelling the name of the object on the 

way.  

3.1.2.8 Find all letters game 

  

Figure 11 Find all letters game 

The idea was again taken browsing the Jolly Phonics book by Lloyd and Wernhan (1995). The 

aim of this game was to find the yellow letters and spell correctly the name of the animals 

and/or object.  The reason for choosing this game was to observe how children would find the 

letters, how they would move them and what they would do once they found them.  

The game is shown in Figure 11. The children were given an A3 paper each with a square in the 

middle and pictures of animals and objects on the edges of the square. They were also given 

lots of letters written in small yellow papers.  

The game didn’t work as planned as there were too many letters and the children had 

difficulties to find the correct ones. The children were then asked to write the name of the 

objects instead of finding the correct yellow letters. 

3.1.3 Design session 

The main aim of the design session was to generate ideas for the design of the iPad application 

and to create a low-fidelity prototype with the children. The literature review revealed that 

brainstorming and low-tech prototyping are the two main creativity techniques used with 
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children in the design of technology. In this project, children were asked to dress up with their 

favourite costume to stimulate ideas during the brainstorming process. 

The interview with the TA revealed that the teacher in Year 2 sometimes asks the children to 

go to school dressed up with their favourite costume. The children have to think and come up 

with words related to their own costume. Please see Appendix D for more details. The 

researcher wanted to use the same technique to help children generate original ideas for the 

design. 

3.1.3.1 Participants 

Ten people were present at the design session: four children, the TA, three mums, three 

siblings and the researcher. Only six people participated directly in the design session: four 

children, the TA and the researcher. The child participants included the children that 

participated to the games session, plus a fourth child. The TA and the children’s mums were 

present to help the researcher and assess the children’s physical and mental suitability for 

participating. 

3.1.3.2 Structure and activities 

The design session took place on Thursday 12th July at Thorntree Primary School, in the 

reception class room. Children finished school at 3.25pm and were given a snack and a drink 

before starting the session. The design session started around 4.15pm and lasted until 5pm. 

All children and the researcher sat down at a red table, as they did during the games session. 

Again, this follows the Cooperative Inquiry’s technique of “adults should be at the same level 

of children”. The TA was asked to walk around and video record the session. The games 

session was filmed by a video camera mounted on a tripod; however, this resulted in missing 

some of the actions carried out by the children, as the camera could only record a limited 

range of visible space. The researcher put some colour pens in the centre of the table and an 

A3 white paper in front of each child, as shown in Figure 12 below. 
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Figure 12 Design session 

The design session started with explaining to the children the purpose of the session. As Farber 

and her colleagues did in The Classroom of the Future project, the children were told that they 

were “inventors of technology” to help them understand that their ideas are very important 

when designing new technology (Farber et al., 2002). 

The children were also told that they were going to design and draw an iPad application. They 

were explained the meaning of design (drawing what something will look like, for examples, 

the builders who build houses, first they draw the house on a piece of paper and then they 

copy and build the house) and the meaning of an application (a game). They were also asked if 

they knew what an iPad is, and they were all familiar with what it is.  

They were also told the reason why they were asked to dress up: to stimulate their ideas. C1 

dressed up as a Spanish flamenco ballerina, C2 dressed up as Ben10, C3 dressed up as a 

pumpkin and C4 dressed up as Peppa Pig.  

Figure 13 shows an image of Ben10, who is a very popular TV character who possesses a 

watch-like alien device and that allows him to turn into alien creatures. Figure 14 shows an 

image of Peppa Pig, who is another popular TV character. Peppa is a female pig, and the TV 

cartoon shows everyday activities involving Peppa, her family and her friends, who are 

different species of animal. They both are currently very popular characters with children 

broadcast television. 
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Figure 13 Ben10  Source: www.cartoonnetwork.com   Figure 14 Peppa Pig Source: www.peppapig.com 

Next, the children were asked to choose a colour to use to draw their ideas on the A3 paper 

that they had in front of them. The researcher started the brainstorming by asking questions 

about the children characters and costumes. The following questions were asked to each child: 

 what do you think <character> had for breakfast this morning? 

 do you think <character> went to school today? 

 what do you think <character> did? 

 did <character> learn the letters? How did <character> learn the letters? 

The reason these questions were asked was to give the children a starting point from which to 

find ideas for the design of the iPad application. Cooperative Inquiry uses the Technology 

Immersion technique (described in Section 2.1.6.2) as a starting point for the brainstorming. 

The researcher didn’t want to use this technique, mainly because the participants were quite 

young, and there was the possibility that they could have copied ideas from other applications.  

The researcher could have asked the participants to play with some games and applications 

designed by others, but she was more interested in the participants’ original ideas, in new, 

novel, fresh ideas and not copied from other games. The children were not told which costume 

to wear, but they chose it themselves.  

Next, the children were asked to draw their ideas on the A3 paper in front of them. The 

children started drawing while the researcher kept talking, reminding them the four ideas. At 

this point the researcher wanted to mix the four ideas to have only 1 main idea. This technique 

is called “Mixing Ideas” and is applied in Cooperative Inquiry.  

http://www.cartoonnetwork.com/
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As Guha et al. (2004) reported, “The mixing ideas technique is a merging individual idea into 

bigger, collaborative ideas”. In The Classroom of the Future project, the authors reported that 

for children aged 4-6 years it is difficult “to truly collaborate together on one another’s 

ideas…they find difficult to understand the concept of building upon each other’s ideas 

and…They have a difficult time “letting go” of their own personal idea to combine with 

another person’s to generate a completely new idea”. The authors used the analogy of baking 

cookies and mixing colours to explain the concept of mixing ideas. 

As with The Classroom of the Future project, the participants of this project belong to the 

preoperational stage according to Piaget’s theory of child’s development (Piaget, 1970). At this 

stage, children are very egocentric and jealously protective of their own ideas. It is difficult to 

understand the concept of putting together each individual’s ideas to form a bigger idea.  

The children kept drawing on their own piece of paper, and some of them started to be bored 

and impatient. At this point, it was time to change task. As Farber et al. (2002) reported from 

The Classroom of the Future project, it is difficult for children at this age to stay focused on the 

same task for a long period. Short and more frequent tasks were organised by the researcher. 

The children were asked to think about their characters and costumes, draw their ideas, and 

play with toys figures and stickers to generate more ideas (Figure 15). Finally they were given 

an iPad prototype made of cardboard (Figure 16) and white paper of the size of the iPad 

screen to create the low-fidelity prototype.  

                      

Figure 15 Tpys figures and stickers           Figure 16 iPad cardboard prototypes 

Unfortunately, this was not completed as the design session was terminated earlier than 

planned due to the children getting impatient. The researcher preferred to terminate the 

session earlier rather than pressure the children and make them upset or disturbed. All 
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children were offered two books and a chocolate each, as a reward for participating, which, of 

course, were very much accepted! The children’s parents and the TA were also offered a box 

of chocolate each as a thank you for participating. Ms Fenwick was given an orchid for the 

school. 

The results of the games session and design session are reported in Chapter 4, Section 4.1 and 

4.3.  

3.2 Create wireframes for the iPad application 

Initial wireframes were created for the iPad application based on the requirements identified 

in Section 4.1 and Section 4.2, and the four main design ideas generated during the design 

session, discussed in Section 4.3. 

Wireframes are “a set of documents that show structure, content, and controls” (Rogers, 

Sharp and Preece, 2011). They show the skeleton of a website/application. They show the 

page layout, the navigation system and the interface elements, and how they all work 

together. Wireframes do not go in detail of style, colour and graphics.  

In total forty nine wireframes were created for this project, all linked together. They were 

created using Balsamiq Mockups for desktops. Sticky notes were added to each wireframe 

explaining the interactions between elements. These notes informed the expert while 

conducting the Heuristics Evaluation.     

Balsamiq Mockups is a wireframe tool allowing digitally drawn ideas, which are easily tweaked 

and changed. It also offers various useful user interface components and icons, click-through 

prototypes for demos and testing. There is a free trial for seven days, but the sales division was 

happy to grant the researcher a two months free version until the end of the project. 

Balsamiq Mockups was chosen because it was recommended to the researcher by other 

researchers working in the Centre for HCID, and by Learning Touch, a company building 

learning iPad application for children.  

Error! Reference source not found. below shows the template used to create the wireframes. 

On the top of the page, there is the global navigation, which is present in every page and 

contains the link to go back to the homepage and let the user know where he/she is. The 
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central part of the page is for the interaction, the game. It is in this part that the user is 

requested to carry out some action. At the bottom of the page, there is the bottom navigation 

with two arrows which let the user move backwards and forwards through the iPad 

application. Figure 19 shows the example of the page for the Letter s. 

 

Figure 17 Template wireframe with navigation 

Figure 18 below shows the wireframe for the homepage of the iPad application. Figure 19 

shows the wireframe for the Letter s.  All other wireframes can be found in Appendix O.  

 

Figure 18 Homepage wireframe 
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*  

Figure 19 Letter s wireframe 

The icon and text label (Figure 20) was the most used feature while creating the wireframes. 

This feature let the researcher change the shape and colour of the icon, and add text to it. The 

text “Pick a game” shown in Figure 18, and the boxes with the letters shown in Figure 19, are 

examples of this feature. This feature also allowed the researcher to add interactivity to the 

wireframes by linking the icon with another icon on other wireframes. In this way, the user is 

able to click through all wireframes, starting from the homepage to the last wireframe. 

 

Figure 20 icon and text label 

Figure 21 below shows some of other Balsamiq Mockups icons used while creating the 

wireframes. The square with the cross in the middle represents an image and it’s placed where 

the image should go in the prototype. An example is shown in Figure 18, the Letter s 

wireframe. The yellow circle with a number is the icon used to indicate the sequence of 

interactions. The yellow comment/sticky note icon was added to explain the interaction of the 
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wireframes. These two last features were added to help the evaluator during the Heuristics 

Evaluation.  The last icon shown in Figure 21 is the settings icon. 

 

Figure 21 Icons used to create wireframes 

The design of the iPad application and the wireframes are discussed in more details in Section 

4.4. 

3.3 Evaluation of wireframe 

The wireframes discussed above were subject to a Heuristics Evaluation (HE). HE is a method 

which does not involve users but expert evaluators, who examine the user interface design. 

The aim of an HE is to examine usability-related aspects of the user interface. HE is more 

subjective than other methods involving users, as it relies on the evaluators’ skills.  

HE was chosen as evaluation method over, for example user testing with children, due mainly 

to time constraints and ethical approval. HE is a fast method. The children returned to school 

from summer holidays at the beginning of September, and the deadline of this project was the 

28th September. There was no time to recruit more children to carry out user testing.  

The HE was carried out by one expert only, mainly due to time constraints.  Dr Rowanne Fleck, 

a Research Associate at UCL Interaction Centre, followed the “Usability Heuristics Evaluation 

for Child E-learning Applications (HECE)” by Alsumait and Al-Osaimi (2010), and carried out the 

evaluation. 

HECE is a “comprehensive set of heuristics for child e-learning” (Alsumait and Al-Osaimi, 2010). 

The authors sustain that usability evaluation of e-learning systems should address not only HCI 

issues, such as efficiency, effectiveness and satisfaction, but should also consider aspects of 

pedagogy and learning from educational domains. For this reason, they expanded the 
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“Nielsen’s traditional ten heuristics to twenty-one heuristics…more closely focused on child e-

learning applications…” (Alsumait and Al-Osaimi, 2010). 

The HECE heuristics are organized into three categories: “Nielsen Usability Heuristics (NUH), 

the traditional design heuristics concerned with general user interface design, Children 

Usability Heuristics (CUH),concerned with children’s preferences and abilities, and E-learning 

Usability Heuristics (EUH), concerned with learner-centered design” (Alsumait and Al-Osaimi, 

2010). 

Dr Fleck was asked to carry out the evaluation due to her experience and research interest in 

HCI and children. She was given a spreadsheet with all the heuristics and she had to judge if 

each heuristic was met by the wireframes, or not. The table with Dr Fleck’s comments can be 

found in Appendix R. 

The results of the HE are discussed in Section 4.5. 

3.4 Analysis 

This section describes how the data collected from the games session, design session and the 

post-session questionnaires were coded and analysed. It also describes how the Cohen’s Kappa 

index and the Jaccard index were calculated to ensure validity of the data analysis’ results. 

3.4.1 Games session and design session 

Both the games session and design session were filmed, manually transcribed, written directly 

into Microsoft Excel and coded for qualitative analysis. No software tools were used to help 

with transcribing the videos.  A deductive analysis, “top down” approach was carried out. The 

coding scheme from Barendregt and Bekker (2006) was applied and modified. The authors 

applied the following codes: 

 Wrong action 

 Execution/motor skill problem 

 Passive 

 Impatience 

 Subgame stopped 

 Wrong goal 

 Wrong explanation 

 Doubt, surprise, frustration 
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 Puzzled 

 Recognition 

 Perception problem 

 Bored 

 Random actions 

 Help 

 Dislike 

Two additional codes were added by the researcher: enthusiasm/positive interest and 

curiosity.  

Barendregt and Bekker (2006) created this coding scheme to find both usability and fun 

problems while observing children playing computer games. The scheme is based on an 

existing list, the “Detailed Video Analysis method (DEVAN)”, which was developed for task-

based problems. The coding scheme takes into consideration not only the children’s behaviour 

while playing games but also fun and if the children enjoying playing the game.  

Enthusiasm/positive interest and curiosity were added by the researcher to analyse the 

children’s enthusiasm and curiosity in playing the games and participating in the design 

session. The researcher felt that the codes presented by Barendregt and Bekker (2006), for 

example passive, impatient and dislike, measure only negative feeling. Enthusiasm/positive 

interest and curiosity were added to measure positive feeling and happiness. A list with all 

codes, definition and examples can be found in Appendix M. 

The results of the qualitative analysis, discussed in Chapter 4, culminate in a set of 

requirements for the design of the iPad application. 

3.4.2 Post-games session questionnaire 

A post-games session questionnaire was conducted at the end of each game during the games 

session. The following questions were asked: 

 Did you like the game? 

 What did you like the most? 

 What didn’t you like? 

 Did you have any surprise? 

 Was it easy or difficult? 

 Why? 
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These questions were asked to understand if the children enjoyed the games, what they liked 

the most, what they didn’t like, and if they found them easy or difficult. An inductive analysis, 

“bottom-up” approach was applied. Again, no software tools were used. The answers to the 

questions were hand written by the researcher on a piece of paper during the session, and 

then manually transcribed into Microsoft Excel. The following codes were applied to analyse 

the results: 

 Finding 

 Joining 

 Writing 

 Colouring 

 Drawing 

 Park 

 Easy 

 Difficult 

 Like it 

 Not like it 

 Nothing 

 Surprise 

 No surprise 

 No Answer 

 All of it  

A copy of the post-game questionnaire can be found in Appendix J. The results of the 

questionnaire are discussed in Section 4.1. 

3.4.3 Post-design session questionnaire 

A post-design session questionnaire was planned to be conducted at the end of the design 

session, but unfortunately it was not carried out.  The following questions were to be asked: 

1. Did you enjoy being a design partner? 
2. What did you like the most? 
3. What you didn’t like? 
4. What do you think was the hardest part of being a design partner? 
5. What do you think was the easiest part of being a design partner? 
6. What did you learn about being a design partner? 
7. Would you change anything? If so, what? 
8. Would you do it again? 

The aim of the questionnaire was to find out the children’s overall experience in being design 

partners; if they enjoyed it or not, what they liked and didn’t like, and so on. Guha, Druin and 
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Fails (2010) investigate the impact of design processes on children. They suggest that there is 

lots of information about design processes used to design technology for and with children, 

but there is not much information about the impact of these processes on the children. The 

aim of the questionnaire was to understand the impact of this process, and compare it with 

the results from Guha, Druin and Fails (2010) study. 

Unfortunately, the questionnaire was not carried out due to the design session finishing earlier 

than planned, as described earlier in Section 3.1. 

3.4.4 Validity 

According to Oates (2006), validity means that “…an appropriate process has been used, the 

findings do indeed come from the data…”. This means that the results of the research are 

officially acceptable. 

The Cohen’s Kappa index and the Jaccard index were calculated to measure the agreement on 

the coding scheme. To do this, part of the data needed to be coded by a second coder.  The 

transcription of the video and the answers to the post-games session questionnaire for the I 

Spy game, were coded by a PhD student studying in the Centre for HCID, City University 

London.   

Carretta (1996) sustains that “the  kappa  coefficient  (K)  measures  pair wise  agreement  

among  a  set  of  coders making  category judgments,  correcting  for  expected  chance  

agreement: 

 

where P(A)  is the proportion  of times that  the coders agree  and  P(E)  is the proportion of 

times  that  we  would  expect them  to  agree by  chance,  calculated  along  the  lines  of the 

intuitive argument  presented  above.” 

The Cohen’s Kappa index was not calculated manually, but using online software (Randolf). 

Figure 22 shows the very good result of 0.85. 
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Figure 22 Online Kappa Calculator results 

The Jaccard index is a statistic index used to compare similarities and dissimilarities of sample 

set. The following mathematic formula was used to calculate the Jaccard index: 

(Coder 1 code(s) ∩ Coder 2 code(s)) / (Coder 1 code(s) U Coder 2 code(s)) 

Figure 23 below shows the actual calculation done to calculate the index. 
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Figure 23 Jaccard index's calculation 

A Cohen’s kappa index of 0.85 and a Jaccard index of 83% are very good. They mean that there 

was a strong agreement on the coding scheme. This confirms that the findings of this research 

come from the data and they can be accepted.  
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4 Results   

This chapter presents the main findings of the games and design sessions described in Chapter 

3 and the requirements gathered from these findings. It also describes in detail the design of 

the iPad application, referring to the wireframes discussed in Section 3.2. Finally, it presents 

the results of the Heuristic Evaluation (HE) of the wireframes, described in Section 3.3. 

4.1 Games session 

The games session was filmed for observation and then manually transcribed and analysed. 

The results of the analysis of each game are reported below. 

4.1.1 Parking spot game 

The parking spot game was discussed in detail in Section 3.1.2.3. The TA pronounced the name 

and sound of 12 letters and the children had to find the correct parking spot for each letter. 

This game was chosen to observe how children move objects on a flat surface.  All children 

started looking for the letters on the parking spots from the left side. After a few letters, they 

got used to the patterns of the letters (a, b, c, d…) and looked for the letters from left to right, 

and from right to left. All children kept pronouncing at all the time the name and sound of the 

particular letter pronounced by the TA. This means that they understood the problem well: the 

letter they had to find. All children parked their cars forward and backwards.  All children held 

the cars all of the time.  

As shown in Figure 24, there were lots of actions/motor skills, the children had to find the 

correct parking spot and park the car, and they liked this. There was lots of enthusiasm; they 

recognised the problem, and there was a little bit of curiosity, mainly because they are used to 

letters, cars, and moving the cars. 
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Figure 24 Parking spot game - video recording 

Figure 25 below shows that all three participants liked the game and found it easy. Finding the 

parking spot and parking the car were the reasons why the participants liked the game. They 

found the game easy because C1 reported “we just had to find letters and park the car in. You 

just park!” C2 reported “It was easy finding the letters” and C3 reported “Because it’s very 

easy, you just park!”. There was no surprise. 
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Figure 25 Parking spot game - post-game questionnaire data 

Requirements identified from the parking spot game 

The system should reward the user after each goal has been achieved (C3 said “So, someone 
will win?”) 

The system should keep track of the reward points (to reward the players) 

The user should be able to move objects as wished (C1 said “car can park backwards 
sometime” C2 said “but can park forwards as well”) 

The system should keep repeating the letter/sound (the children kept repeating the letter 
they had to find the parking spot for) 

The user should be able to find objects (C1 said”I like finding letters” and C2 said “I liked when 
we had to find the letters”) 

4.1.2 I spy game 

The I spy game was discussed in details in Section 3.1.2.4. The children had to find and join 

objects beginning with the same sound. This game was chosen to observe how children match 

objects. They kept pronouncing the sound of the letter they were working on. They draw 

straight and wiggly lines, as shown in Figure 26. They worked from left, central and right 

column, but also from right, central and left columns. They asked to colour in the images at the 

end of the game (Figure 26), they enjoyed colouring in. The participants asked if they could 

take the games home, but they had forgotten them by the end of the session and left them 

with the researcher.  

4 4 

3 3 3 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

Easy Finding Like it No surprise Park 

Parking spot game -  
post-game questionnaire 

Easy 

Finding 

Like it 

No surprise 

Park 



Designing applications for children 2012 

 

58 

 

 

Figure 26 I spy game papers 

As shown in Figure 27, there were lots of actions, lots of executions/motor skills again. The 

children understood well what they were supposed to do and did it (perception of problem 

and recognition). There was also some curiosity and good enthusiasm, and some help too. The 

children were helping each other. 

 

Figure 27 I spy game - video recording 

Figure 28 below shows that all three participants liked the game and found it easy. Finding the 

objects was the main reason why the children liked the game, followed by joining the letters 

and the objects and colouring in the images. They found the game easy because C1 said “it’s 

easy”, C2 said “we had to find the letters and that was easy” and C3 said “Yeah!” concurring 

with C1 and C2. There was no surprise. 
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Figure 28 I spy game - post-game questionnaire results 

Requirements identified from the I spy game 

The system should highlight the object to be touched to carry out an activity if there is no 
interaction within 20 seconds (the children were helping each other finding the objects) 

The user should be able to colour in objects (C3 said “I liked joining the lines and colouring”) 

The user should be able to draw straight and wiggly lines (C1 said “Look at that…wiggly line!”) 

4.1.3 Join the picture to its beginning sound game 

The Join the picture to its beginning sound game was discussed in more details in Section 

3.1.2.5. The children had to join each picture to its beginning sound. This game was also 

chosen to observe how children match objects.C1 joined the image to the letter, C2 circled 

the letter and joined it to the image and C3 circled the image and joined it to the letter. They 

helped each other finding the letters. They asked to colour the pictures while waiting for the 

other to finish. Figure 29 shows the papers after the children played the game.  
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Figure 29 Join the picture to its beginning sound game after game papers 

As shown in Figure 30, there were again lots of actions, lots of executions/motor skills. The 

children understood well what they were supposed to do and did it. There was also some 

curiosity and good enthusiasm. 

 

Figure 30 Join the picture to its beginning sound game - video recording 

Figure 31 shows that all three participants liked the game. C1 and C2 found it easy while C3 

found it difficult, even if he liked it, because he said “I didn’t know which one (letter)”. Joining 

the letters with the objects and colouring in the objects were the main reasons why the 

children liked the game. There was no surprise, which means that the children were used to 

this kind of activity. 
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Figure 31 Join the picture to its beginning sound game - post-game questionnaire results 

Requirements identified from the Join the picture to its beginning sound game 

The user should be able to join one object to another and vice versa (C1 joined the image to 
the letter, C2 circled the letter and joined it to the image) 

The system should let the user know when the action has been achieved (They asked to 
colour the pictures while waiting for the other to finish) 

The system should highlight the correct letter if nothing happens for 20 seconds (the children 
were helping each other finding the letters) 

The user should be able to draw lines and circles (C2 circled the letter) 

4.1.4 Cups game 

The cups game was discussed in more details in Section 3.1.2.6. The children found this game 

more challenging than and not as easy as the previous games. This game was chosen primarily 

to observe where the children’s attention was (on the cups, the letters or the sweet) and also 

to reward them with a sweet. They liked the practical aspect of it, moving the cups. They had 

to concentrate more because the cups with the letters were not in order. Their attention was 

more on finding the sweet rather than spelling correctly the word.  

As shown in Figure 32, there were again lots of actions, lots of executions/motor skills. They 

understood well what they were supposed to do and did it. There was also some curiosity 
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(looking for the sweet), good enthusiasm, some wrong goal and some dislike. C2 didn’t want to 

play the game again. 

 

Figure 32 Cups game - video recording results 

Figure 33 shows that all three participants liked the game and they liked all of it. C1 and C2 

found it difficult because C1 said “the cups were in the wrong order first” and C2 said “it was 

difficult finding the sweets”. All three participants reported that there was some surprise, 

finding where the sweet was! Overall, the cups game was more challenging than the previous 

games, more exciting, for the surprise of the sweet, and rewarding, they got to eat the sweets. 

 

Figure 33 Cups game - post-game questionnaire results 
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No new requirements were discovered through the Cups game. 

4.1.5 Find the right way game 

The find the right way game was discussed in more details in Section 3.1.2.7. This was probably 

one of the easiest games together with the parking spot game. This game was chosen to 

observe how children match and join objects. All three children started drawing a line from 

the left side towards the object on the right side. On the way, they joined the letters to spell 

the object’s name. It was clear that the children were already familiar with this kind of game, 

and they’d done it before the session. Figure 34 shows the papers after the children played the 

game. 

 

Figure 34 Find the right way game - papers after the game 

As shown in Figure 35, there was lots of enthusiasm and positive attitude, lots of actions and a 

little bit of curiosity too. 

 

Figure 35 Find the right way game - video recording results 
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Figure 36 below shows that all three participants liked the game and found it easy. C2 

reported that “it was too short!”. Joining the letters while on the way to find the object was 

what the children liked the most. There was no surprise, showing that they were familiar with 

this kind of game. 

 

Figure 36 Find the right way game - post-game questionnaire results 

No new requirements were discovered through the Cups game. 

4.1.6 Find all letters game 

The find the letters game was discussed in detail in Section 3.1.2.8. This was the only game 

which didn’t really succeed. It was more difficult than the others, it was the last game and the 

children started to become tired. It was chosen to observe how children would find the 

letters, how they would move them and what they would do once they found them. The 

children had problems finding the correct letters because there were too many letters, as 

shown in Figure 37. 
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Figure 37 Find all letters game with yellow letters 

The children were then asked to write the name of the objects instead of finding the letters to 

spell their name. C1 was happy to do it and fast in doing it, while the other two children took 

longer and didn’t finish the game. Figure 38 shows the papers after the game was finished. 

 

Figure 38 Find all letters game papers after the game was finished 

As shown in Figure 39, there were again lots of actions, lots of executions/motor skills 

(children cannot stay still!) and some random and wrong actions. The children well understood 

what they were supposed to do but got bored and impatient when they could not find the 

letters. Even when the aim of the game was changed, C2 and C3 became quite passive and the 

game was stopped. Being the last game, the children were rewarded with some chocolate eggs 

for participating.  
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Figure 39 Find all letters – video recording results 

Figure 40 shows that only one child liked the game and found it easy. Writing the names of the 

objects was the reason why she liked it. The other two children didn’t like it and found it 

difficult because they did not enjoy writing the names of the objects.   

 

Figure 40 Find all letters game - post-game questionnaire results 
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4.1.7 Conclusions 

The games session went very well. The main aim was to observe the children’s movements on 

a flat surface, to capture the details of what they do, and to explore which game and activity 

was more interesting, challenging and kept their focus. Each game had a different aim. Table 2 

below shows the name and aim of each game, and the results from observation. 

Game Aim Observations 

Parking spot game Observe how children move objects 

on a flat surface 

All children parked their cars 

forward and backwards 

I spy game Observe how children match objects They moved objects from 

left to right, but also from 

right to left 

Join the letters game Observe how children match objects C1 joined the image to the 

letter, C2 circled the letter 

and joined it to the image, 

and C3 circled the image and 

joined it to the letter 

Cups game Observe where the children’s 

attention was 

The children’s attention was 

on the sweet 

Find the right way 

game 

Observe how children match and join 

objects 

The children started the lines 

from left. They didn’t cross 

the letters but just passed 

the pen over them 

Find all letters game Observe how children would find the 

letters, how they would move them 

and what they would do once they 

found them 

The game didn’t really work 

and had to be changed 

Table 2 Results from games session observation 

The children were familiar with the games played and understood well the problem and what 

they were asked to do. There were lots of hands movements, from left to right and from right 

to left, lots of enthusiasm and participation. They kept repeating the sound of the letters. 

There was a little bit of surprise, which kept them interested and motivated. And there was a 
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little bit of reward too: the sweets in the Cups game and the chocolate at the end of the 

session! 

The children liked the majority of the games, as shown in Figure 41. C2 and C3 didn’t like the 

last game, the Find the letters game, because there were too many letters and they didn’t like 

writing the names of the objects. 

 

Figure 41 Total like and dislike results 

Figure 42 shows that the activities the children liked the most were joining, finding, colouring, 

drawing, parking and writing. These results were taken into consideration during the design of 

the iPad application, as discussed in Section 4.4. 
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All observations and analysis discussed in the Sections above, culminated on a set of initial 

requirements, which are listed and discussed in the below Section 4.2.  

4.2 Requirements 

The requirements to be met by the iPad application are listed below. Table 3 lists the 

requirements gathered from the games session, as discussed above in Section 4.1.  

ID Functional Requirements from games session 

F1 The user should be able to choose which game to play  

F2 The system should reward the user after each goal has been achieved  

F3 The system should keep track of the reward points  

F4 The system should show a winner 

F5 The user should be able to join objects/lines 

F6 The user should be able to find objects  

F7 The user should be able to move objects as wished  

F8 The user should be able to colour in objects  

F9 The user should be able to draw lines and circles  

F10 The user should be able to draw straight and wiggly lines  

F11 The system should keep repeating the letter/sound  

F12 The user should be able to join one object to another and vice versa  

F13 The system should let the user know when the action has been achieved  

F14 The system should highlight the object to be touched to carry out an activity if there 
is no interaction within 20 seconds  

F15 The system should highlight the path to be followed to carry out an activity if there is 
no interaction within 20 seconds  

ID Non - Functional Requirements identified from Design Principles for Children’s 
Technology 

NF1 The user should be able to go back to the home page easily 

NF2 The user should be able to move from one page to another easily 

Table 3 Requirements gathered from games session analysis 

Table 4 lists the additional requirements gathered from the “Design Principles for Children’s 

Technology” developed by Chiasson and Gutwinh (2005). The authors sustain that the design 

principles used to design technology for adults cannot be followed to design technology for 

children. They developed a series of principles taking into consideration the children’s 

development:  cognitive, physical and social/emotional.  

“Cognitive development addresses the mental and intellectual growth of a child. Physical 

development deals with the development of … motor skills as well as coordination…Social 

development involves the formation of relationships with others, and emotional development 
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refers to a child’s ability to understand…” (Chiasson and Gutwinh, 2005). The design of 

technology for children must take these into consideration. 

ID Functional Requirements identified from Design Principles for Children’s 
Technology 

F1 The system should use visual icons as much as possible 

F2 The system should use icons familiar to the user  

F3 The user should be able to move from easier levels to more difficult levels 

F4 The system should display the letters already collected 

F5 The system should use a limited number of menu options 

F6 The system should use large icons for the user to be able to perform the correct 
action 

F7 The system should allow direct manipulation of the objects 

F8 The system should use an animated agent through all phases 

F9 The system should offer a more challenging game after the user has terminated a 
particular phase 

ID Non - Functional Requirements identified from Design Principles for Children’s 
Technology 

NF1 The system should use plain language on giving instruction 

NF2 The system should be easy to use 

NF3 The user should be able to carry out one interaction at the time 

Table 4 Requirements identified from the Design Principles for Children’s Technology 

The detailed list with all the principles and requirements can be found in Appendix N. 

4.2.1 Conclusion 

In Section 4.2 the requirements to be met by the iPad application have been listed. A large 

proportion of the requirements were identified while observing children playing games, and in 

the analysis of the post-games session questionnaire. Other requirements were sourced from 

the “Design Principles for Children’s Technology” developed by Chiasson and Gutwinh (2005). 

The total set of requirements was applied during the design of the iPad application and is 

discussed further in Section 4.4. 

4.3 Design session 

The design session was discussed in details in Section 3.1.3. The main aims of the session were 

to generate ideas for the design of the iPad application and to create a low-fidelity prototype. 

The children were asked to dress up with their favourite costume to stimulate their ideas. The 
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following questions were asked as an ice breaker, to start the conversation and stimulate 

ideas: 

 What do you think <character> had for breakfast this morning? 

 Do you think <character> went to school today? 

 What do you think <character> did? 

 Did <character> learn the letters? How  did <character> learn the letters? 

The children’s answers are listed below: 

What do you think <character> had for breakfast this morning? Do you know? 

Spanish ballerina “Chicken curry” 

Ben10   “toast” 

Pumpkin  “fire, because he’s got fire inside him” 

Peppa Pig  “spaghetti” 

Do you think <character> went to school today? 

Spanish ballerina “She went to the playground” 

Ben10   “yes” 

Pumpkin  “No” 

Peppa Pig  “Yes” 

What do you think <character> did? 

Spanish ballerina “Played with plasticine” 

Ben10   “He threw paper planes at the teacher” 

Pumpkin  “He went to see other pumpkins and scared them” 

Peppa Pig  “Played with moblo” 

How do you think <character> learned the letters and to read? 

Spanish ballerina “The teacher helped her playing some games” 
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Ben10 “He guessed the letters, he thought about them, the letters went into 
his head .He didn't learn the letters…he learned to eat fire” 

Pumpkin  “Pumpkin can eat fire. They have fire in their tummies” 

Peppa Pig  “Playing clowns” 

The session started well with lots of enthusiasm and positive interest, as shown in Figure 

44.There was some curiosity and recognition of what they were asked to do too. After the 

initial ice breaking questions, the researcher had to keep changing activity to keep the children 

motivated, until she decided to terminate the session due to the children being passive, bored 

and impatient, as shown in Figure 43.  

 

Figure 43 Design session video recording results 

Only four main ideas were generated from the design session: 

1. Peppa Pig learned the letters with a clown 

2. The pumpkin eats fire from his tummy 

3. Ben10 guesses the letters, which go into his head 
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These ideas were taken into consideration, together with the requirements, during the design 
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Unfortunately, the low-fidelity prototype was not created and the post-design session 

questionnaire was not conducted due to the session finishing earlier than planned. 

4.3.1 Conclusion 

The design session didn’t go well as the games session. The main aims were to generate ideas 

for the design of the iPad application and create a low-fidelity prototype.  Four ideas were 

generated, which were taken into consideration during the design phase, discussed below in 

Section 4.4. Although lots of activities were planned and organised to keep the children 

motivated, the session was terminated earlier than planned due to the children getting tired, 

bored and impatient. For this reason, the low-fidelity prototype was not created. 

4.4 Design  

Designing for children is quite different than designing for adults. When designing for children 

it is necessary to take into consideration their characteristics. The iPad application is aimed at 

children aged 4-6 years old, who belong to Piaget’s pre-operational stage (Piaget, 1970). At 

this stage, children’s attention span is very limited and they can concentrate only on one thing 

at the time. While some of the children start reading at a young age, the majority of them at 

this age are pre-literate. All instructions must be given in audio, video or animation.  

The iPad application was designed keeping these characteristics in mind: lots of activities were 

designed, and the instructions were given by Mahv, an animated clown. In addition to the 

requirements gathered from the games session, discussed in Section 4.2, and the results 

coming from the analysis of the post-games session questionnaire, discussed in Section 4.1.7, 

the four main ideas emerging from the children’s design session were all taken into 

consideration during the design phase of the iPad application:  

1. Peppa Pig learned the letters with a clown  

This idea was implemented with Mahv the clown, and the balloons in the wireframe 

for the letter B (Figure 44). The balloons were associated with the clown.  
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Figure 44 Letter B wireframe 

2. The pumpkin eats fire from his tummy 

This idea was implemented in one of the vowels wireframe (Figure 45) where there is a 

pumpkin glowing for the fire inside.  

 

Figure 45 Vowels wireframe 

3. Ben10 guesses the letters, which go into his head 

This idea was implemented in a different vowels wireframe (Figure 46) where the idea 

of the user dragging the vowel into Mahv’s hat was associated with the idea of the 

letters going into Ben10’s head. 
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Figure 46 Vowels1 wireframe 

4. The Spanish ballerina learned the letters with the teacher, whiteboard and songs 

This idea was implemented in the Letter D wireframe (Figure 47) where the music played 

by the drum was associated with the songs in the Spanish ballerina’s idea. 

 

Figure 47 Letter D wireframe 
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Table 5 Table 5 Examples of requirements and features in designbelow shows some 

requirements discussed in Section 4.2 and the implementing feature in the design which meet 

them. The complete list of requirements and features can be found in Appendix P. 

ID Functional Requirements from games session Feature in design 

F1 The user should be able to choose which game 
to play  

All four sections are accessible from 
the homepage 

F2 The system should reward the user after each 
goal has been achieved  

The system collects the letters 
completed  

F3 The system should keep track of the reward 
points  

The system collects the letters 
completed and shows the number 
of letters collected on the top right 
corner of each page 

F4 The system should show a winner The system shows a winner in the 
Scores page 

F5 The user should be able to join objects/lines An example is Letter S wireframe 

Table 5 Examples of requirements and features in design 

 

The iPad application was designed following the phases suggested by the Letters and Sounds 

book (Department of Education, 2007), discussed in Section 1.1.1, and shown in Table 6. There 

are six overlapping phases. Phase 1 starts at nursery and continues during Reception Class. 

During these two years, children go through the first four phases, learning the name and sound 

of all letters, blending the sounds together to make words and learning to spell and read. 
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Phase 2 

Set 1: s, a, t, p 

Set 2: i, n, m, d 

Set 3: g, o, c, k 

Set 4: ck, e, u, r 

Set 5: h, b, f, ff, l, ll, ss 

Phase 3 

Set 6: j, v, w, x 

Set 7: y, z, zz, qu 

Consonant digraphs: ch, sh, th, ng 

Vowel digraphs: ai, ee, igh, oa, oo, ar, or, ur, ow, oi, ear, air, ure, er 

Tricky words 

He, she, we, me, be, was, you, they, all, are, my, her 

Phase 4 

NO NEW GRAPHEMES  

Phase 5 

Tricky words 

Said, have, like, so, do, some, come, were, there, little, one, when, out, what  

Table 6 Letters and Sounds book phases 

 

The iPad application is divided in four main sections: Letters, Consonants, Vowels, and Tricky 

words, as shown in the site map in Figure 48. A more detailed site map can be found in 

Appendix Q. These sections are all accessible from the Homepage as shown in Figure 49.The 

user progresses through the sections starting from an easy level, the Letters section, and 

progressing to a more difficult level, the Tricky words section. It is also possible for the user to 

“jump” one section and start from a more advance section. For example, start from the 

Consonants section, which is more advanced than the Letters section. 
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Figure 48 Site map Main structure 

 

From the Homepage (Figure 49), it is also possible to select the player (Figure 50), add a new 

player (Figure 51), select the Settings page (Figure 52) and the Scores page (Figure 56).The 

teacher or an adult might access these pages at the beginning, and set all the details for the 

child.  

 

Figure 49 iPad application Homepage 

Home page  
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Set 1 Set 2 
Set 3 Set 4 
Set 5 Set 6 
Set 7 

 

Consonants  
ch, sh, th, ng 

Vowels  Tricky words  

Select a player  

Scores  

Settings 
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Figure 50 Select the player               Figure 51 Add a new player          Figure 52 Settings wireframe 

The Letters section starts with the letters included in Set 1 (s, a, t, p), followed by the letters 

included in Set 2 (i, n, m, d) and so on until the letters of Set 7. The child is guided through the 

iPad application by Mahv the clown, who tells the user what to do. One page and one activity 

were designed per letter. Figure 53 below shows the wireframe for the first letter, the letter S’ 

page as an example. 

 

Figure 53 Letter s page 

Mahv asks the user a question and guides him/her on to the next action. The number 1 yellow 

icon in Figure 53 shows the message from Mahv. After the user has terminated the activity, 

the system moves the letter from the centre of the page to the letter box in the top right of 

the page. In this corner, the number of letters collected is also indicated. It corresponds to the 

point scored. The Set letters are also indicated there, with highlighted the specific letter of the 

page. This shows the user where he/she is in relation to the all iPad application. The yellow 

sticky notes in Figure 53 explain the interaction between the user and the system. The user 

then moves to the next page, using the arrow on the right.  
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After the user terminates the activities for the letters of a particular set, for example after the 

page for the letter p, as shown in Figure 53, he/she is rewarded with a colouring page, shown 

below in Figure 53.  

 

Figure 54 Colouring page 

The analysis of the post-games questionnaire, discussed in Section 4.1.7, revealed that joining, 

finding and colouring were the most liked activities carried out during the games session. 

These results were taken into consideration while designing the iPad application. The user is 

required to join lines, for examples in the activity for the letter S (Figure 53), find objects, for 

example in the activity for the letter R (Figure 55), and colouring objects (Figure 54). 

 

Figure 55 Letter r page 
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After having completed the Letters section, the user progresses to the Consonants section, 

which is also accessible from the Homepage (Figure 49). Two pages were created for this 

section, which includes only four main sounds: ch, sh, th, ng. The user is presented again with a 

colouring page after the Consonants section is completed. 

The user then moves on to the Vowels section, again also accessible from the Homepage. 

Three pages, and three activities, were created for the Vowels section, and the user is 

presented again with a colouring page at the end of this section. 

The last section is the Tricky words section, for which three pages/activities were created. At 

the end of the Tricky words section, the user is presented with the score page, where he/she 

can check the scores.  

At the end of all sections, the user can check the point scored from the top right corner of each 

wireframe and from the Scores page (Figure 56) where the scores from different players are 

shown. 

 

Figure 56 Scores wireframe 

All the wireframes implementing the design can be found in Appendix O. 

4.4.1 Conclusion 

The iPad application was designed implementing the design ideas generated during the design 

session, and the requirements gathered from observation of the games. Creating a good range 
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of tasks to keep the children entertained and motivated resulted to be not an easy task. The 

iPad application is aimed to young children whose attention span is very limited and need lots 

of small tasks to be kept concentrated. This resulted to be difficult working with only four 

design ideas and six preferred actions (joining, finding, colouring, drawing, park and writing), 

as discussed in Section 4.1.7. They were all alternated through the entire iPad application.  

4.5 Evaluation of wireframes 

Dr Rowanne Fleck carried out the HE following the “Usability Heuristics Evaluation for Child E-

learning Applications (HECE)” by Alsumait and Al-Osaimi (2010). The heuristics are organised 

into three categories: Nielsen Usability Heuristics (NUH), Children Usability Heuristics (CUH), 

and E-learning Usability Heuristics (EUH). They were discussed in details in Section 3.3. Below 

is a summary of the results of the evaluation. The full report, with all comments, can be found 

in Appendix R.  

4.5.1 Nielsen Usability Heuristics (NUH) 

NUH look at the general user interface design. As shown in Figure 57, only 50% of the NUH 

were met, 19% were not met 4% were not applicable and 27% were not answered because the 

expert felt like there were not enough details in the wireframe for her to judge. 

 

Figure 57 HE Nielsen Usability Heuristics results 
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The main points emerging from the evaluation regarding NUH are:  

 the instructions could be more specific  

 it would be better to go back to the homepage when one group of activities is finished, 

instead of progressing to the next group of letters  

 the information on the top right of the screen (as shown in Figure 58) is confusing. 

 

Figure 58 Information on the top right of the page 

Unfortunately, there was a high number of heuristics that were not answered either because 

the expert didn’t understand them, or it was difficult to apply them due to the lack of details in 

the wireframes.  

4.5.2 Children Usability Heuristics (CUH) 

CUH relate to the children’s preferences and abilities. Unfortunately, as shown in Figure 59, 

only 20% of CUH were met, 7% were not met, 40% were not applicable and 33% were not 

answered because the expert felt like there were not enough details in the wireframe for her 

to judge.  

 

Figure 59 HE Child Usability Heuristics results 
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The main good point emerging from the evaluation regarding CUH was that there is a good 

variety of tasks to challenge the child. Unfortunately, there were again too many heuristics 

that were either not answered, or considered not applicable for these particular wireframes.  

4.5.3 E-learning Usability Heuristics (EUH) 

EUH concern the learner-centered design. As sown in Figure 60, only 25% of the EUH was met, 

19% were not met, 25% were not applicable and 31% was not answered because the expert 

felt like there were not enough details in the wireframe for her to judge. 

 

Figure 60 HE E-learning Usability Heuristics results 

The main good point emerging from the evaluation regarding EUH was again that there is a 

good variety of tasks, not only to challenge the child, but also to encourage and motivate the 

child. There was again the comment that instructions could be more specific, in particular 

regarding the vocabulary and terminology used. Unfortunately, there were again too many 

heuristics that were either not answered, or considered not applicable for these particular 

wireframes. 

4.5.4 Conclusion 

The evaluation reported in general that there is a good variety of tasks to challenge, encourage 

and motivate the child. It would be better to go back to the homepage when one group of 

activities is finished, instead of progressing to the next group of letters. It revealed that the 

information on the top right of the screen is confusing. It is also not clear the purpose of the 
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post-box on the top right of the page, when and where the player/child could choose his/her 

name.  

Unfortunately, there were too many heuristics that were not applicable because the 

wireframes were too basic to be evaluated, and a high number of heuristics that were not 

evaluated either for the lack of details and the evaluator not being clear about, or because the 

evaluator didn’t feel suitable to evaluate and comment on pedagogical heuristics.  

Further evaluations and user testing need to be carried out. HE is usually carried out by more 

than one evaluator, and the results are grouped and compared. This was not possible in this 

project due to time constraints. User testing with representative users would have been the 

best option to test the wireframes. This was not possible in this project, again for time 

constraints. The children went back to school just two weeks before the end of the project and 

there was no time to recruit them for user testing. 
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5 Discussion 

This chapter presents a discussion of the project’s results with reference to its initial aim and 

objectives and with further reference to the literature presented in Chapter 2.   

5.1 Main aim  

The main aim of this project was to design an iPad application for children attending Reception 

class to learn the name of the letters, the sound of the letters and how to spell and read simple 

words. Cooperative Inquiry was used as methodology to work with children as design partners. 

One games session was run to observe children playing games with pens and papers, and 

gather requirements. A design session was run to work with children as design partners, 

generate design ideas together, and create the low-fidelity prototype. 

The games session was run successfully, but unfortunately, the design session was terminated 

earlier than planned due to the children being tired and not collaborating. This resulted in the 

low-fidelity prototype not being created. 

The iPad application was designed by the researcher considering the requirements gathered 

from the games session and the four ideas generated during the design session. Wireframes 

were created by the researcher, and evaluated by an expert in HCI. They show the page layout 

of the iPad application, the navigation system and the interface elements, and how they all 

work together. They miss the style, colour and graphics. The wireframes were evaluated by an 

expert in HCI, and could be used as low-fidelity prototype for future usability testing with 

children. 

The main aim was broken down into five objectives, which are discussed in the sections below. 

5.2 Objective 1 

This objective was achieved and an extensive literature review was carried out to understand 

current theory and practice on working with children as design partners.  

The literature review revealed that children may have four roles in the design of technology: 

user, tester, informant and design partners (Druin, 2002). The researcher was particularly 
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interested in working with children as informant, to gather the requirements, and design 

partners, to design the iPad application. 

The literature review also identified Participatory Design, Cooperative Inquiry and Bonded 

Design as the most common methods used when designing technology with children as 

informant and design partners. Cooperative Inquiry was chosen and applied in this project 

because it has the highest user involvement, as discussed in Section 2.1.8. 

Cooperative Inquiry has been extensively used in academia and industry. Although this project 

didn’t apply all methods included in Cooperative Inquiry, it has proved once again that it is 

very successful on working with children. It takes into consideration the age, characteristics 

and needs of children, which are different from adults’ needs.   

5.3 Objective 2 

This objective was achieved and an extensive literature review was carried out to understand 

the creativity techniques applied to generate ideas while working with children as design 

partners.  

The literature review revealed that the most common and successful creativity techniques 

used when designing technology with children are brainstorming and low-fidelity prototyping. 

The researcher applied brainstorming and dressing up, as creativity techniques. Children were 

asked to dress up with their favourite costume and generate ideas from them. The technique 

of low-fidelity prototyping was not applied as the design session was terminated earlier than 

planned.  

The dressing up technique resulted to be very successful as the main four ideas generated 

during the design session were related to the costumes worn by the children. These ideas were 

then discussed in a brainstorming session. They were supposed to be merged into one idea, 

applying the mixing ideas method, used in Cooperative Inquiry. This was not carried out, as the 

design session was terminated earlier, as discussed in Section 3.1.3.2. 

5.4 Objective 3 

Unfortunately, this objective was not achieved and the low-fidelity prototype was not created, 

due to the design session being terminated earlier.  
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To achieve objective 3, a games session was organised to observe children playing games and 

gather requirements. A design session was also organised to generate ideas for the design of 

the iPad application, and create a low-fidelity prototype.  

The games session was successfully run and many requirements were discovered, as discussed 

in Section 4.2. The design session was terminated earlier due to the children getting tired and 

not collaborating, as discussed in Section 3.1.3. The researcher preferred to terminate the 

session earlier, rather than pressure the children. Four main design ideas were generated 

during the design session and were applied during the design of the iPad application, as 

discussed in Section 4.4.  Unfortunately, the low-fidelity prototype was not created. 

5.5 Objective 4 

This object was achieved. The researcher applied the requirements gathered from the games 

session and the ideas generated from the design session, to design the iPad application. Forty 

nine interactive wireframes, linked together, were created using Balsamiq Mockups for 

desktops. The wireframes show the page layout and the navigation system of the iPad 

application. Various icons and sticky notes were added explaining the interactions between 

elements. These were very useful to the expert while conducting the HE. The wireframes were 

discussed in details in Section 3.2. 

Although the low-fidelity prototype was not created with the children, the wireframes could 

be used as prototype for future user testing.  

5.6 Objective 5 

This objective was achieved. Dr Rowanne Fleck carried out a HE of the wireframes, following 

the “Usability Heuristics Evaluation for Child E-learning Applications (HECE)” by Alsumait and 

Al-Osaimi (2010).  

There were some positive comments and some improvements need to be made. The iPad 

application presents a good variety of tasks to motivate the children and keep them engaged. 

Some of the information could be better presented. The evaluation was discussed in details in 

Section 4.5. 
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The results of the HE were relatively useful. Unfortunately, there were too many heuristics 

either not applicable or not evaluated. Further evaluations and user testing need to be carried 

out in the future. User testing with representative users would have been the best option to 

test the wireframes, but this was not possible in this occasion due to time constraints. It is 

something to carry out in the future. 

5.7 Conclusion 

This chapter discussed the project’s results. The main aim of designing an iPad application for 

children was broken down into five different objectives. Only one objective was not achieved 

due to unexpected events. All other objectives were successfully achieved. The results of 

objective 3 helped the researcher achieve objective 4 (creating the wireframes). The results of 

objective 5 will be taken into consideration in the future, in the next iteration. 
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6 Evaluation, Reflections, and Conclusions 

This chapter presents the researcher’s reflections on the project as a whole. It discusses the 

project planning, the original choice of objectives, and the literature review, the methods used 

to achieve the results and data analysis. It also discusses the researcher’s learning through the 

process, what could have been done differently, future works and conclusions.   

6.1 Project Planning 

The project kept roughly to the original work plan (Appendix A). The HE took placed two weeks 

later than planned, due to the expert being away and not available. This did not compromise 

the results of the project.  

Receiving ethical approval took longer and more effort than planned. CRB check was 

requested by the University. The Ethical Application form required more details, and this 

delayed the ethical approval. This was received at the last minute, in the morning before the 

games session was run, but did not delay the project.  

The researcher is very thankful to Thorntree Primary School, in particular to Ms Fenwick and 

Holly. They were both very helpful and supportive agreeing to participate to this project. 

Without Ms Fenick’s permission to run the sessions with the children in her school, the 

researcher would have not been able to receive Ethical Approval. 

6.2 Objectives 

The aim and objectives of the project did not change from the original plan (Appendix A). The 

literature review helped the researcher better understand the role of children in the design of 

technology and the methods used while designing technology with children. One of the 

objectives originally set was not achieved due to participating children becoming tired. 

Unfortunately, objective 3 was not achieved. The design session was well planned according to 

the participants’ age and using methods revealed by the literature review. The objective was 

not achieved because the researcher preferred to terminate the design session instead of 

distressing the children, who were already tired.  

Each objective is discussed in details in Section 5.2. 
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6.3 Literature review 

Research in HCI and children is quite new. Only two research groups and conferences were 

identified: Child Computer Interaction, a new community for the ACM CHI, started in 2011, 

and Interaction Design Conference (IDC), started in 2002. The researcher began by looking at 

the most recent publications of these two conferences, and found the information described in 

Chapter 2. 

The researcher was already familiar with Cooperative inquiry and Dr Druin’s research work 

before starting the project, due to her interest in HCI and children. The literature review 

helped her better understand the roles of children in the design of technology, and focus the 

objectives of the project. 

The researcher was also very familiar with creativity techniques used with adults. The 

literature review helped her to narrow down and choose the techniques used in this project.  

6.4 Methods 
6.4.1 Develop a low-fidelity prototype 

Cooperative Inquiry and its methods were used to design the iPad application. Some of these 

methods were not applied, other were modified. Technology Immersion was not used, as 

discussed in Section 3.1. Instead, a games session was run to gather requirements, and a 

design session was run to create design ideas. The mixing ideas technique was also not used in 

this project, due to the session terminated earlier. In general, Cooperative Inquiry and its 

methods resulted to be very useful and effective. They are tailored to children’s characteristics 

and needs.  

The Chi-Co-S framework, discussed in Section 3.1.1, was very useful in thinking about all 

aspects of organising both sessions. Observation was effective in capturing the details of the 

children’s movements and their normal tasks.  

The researcher found Pinterest very useful to find ideas for the games played by the children 

during the games session, described in Section 3.1.2. The researcher browsed the “Education” 

and “Kids” categories, and found appropriate games for the session. 
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6.4.2 Wireframes 

Creating wireframes was new to the researcher. Although the concept of wireframes was fully 

understood, the researcher had never created wireframes before this project. She learned it 

by reading books and articles about the subject.  

The researcher had never used Balsamiq Mockup before, and learned by reading the online 

manual, and by asking questions to colleagues and friends who used it before. In general, it 

resulted to be quite easy to use and with lots of very useful features.  

6.4.3 Evaluation of wireframes 

The researcher was familiar with the concept of HE, but not personally conducted such an 

evaluation before this project. The literature review helped her finding the HECE heuristics, 

discussed in Section 3.3. They were chosen to be used in this project because they were 

created for evaluating e-learning applications.  

6.5 Data analysis 

The video recordings of the games and design session were manually transcribed into 

Microsoft Excel. Software tools were not used to help with the transcription. The answers to 

the post-games session questionnaire were also manually transcribed into Excel. This was time 

consuming, and with increased possibility of errors. But, it was very useful in giving the 

opportunity for the researcher to become more familiar and confident with the data. It was 

her personal choice not to use software tools for the transcription for this particular reason.  

A Cohen’s kappa index of 0.85 and a Jaccard index of 83%, discussed in Section 3.4.4, give the 

researcher the confidence in the validity of the results of this project. Her data was 

appropriately coded and there was agreement with the second coder.  

6.6 Areas of Learning 

A great amount of organisational skill was required to carry out the project. The Ethical 

Approval and CRB check had to be organised for the University, the games and design session 

had to be organised taking into consideration the respective commitments and constraints of 

the school, children and their parents. The school term ended the week after the two sessions 

were run. Everyone was busy organising extra curriculum activities, like sport days and so on. 
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The children and parents had pre-arranged commitments and as a result it was a challenge to 

fit everything together.  

Organising different tasks and activities to keep the children motivated, was also challenging. 

The researcher is a mum of two children, but still found it difficult to deal with four children 

together at the same time. Everyone had different views, their own ideas and wanted to talk at 

the same time. It was hard to keep them focused on the activities they were requested to do. 

The researcher learned a great amount of research skills in searching carefully the literature 

and finding appropriate methods used while working with children. It was very interesting to 

understand how children are taught the names and sounds of the letters, and to read, and 

then for the researcher to apply this knowledge to the project. 

Designing the application resulted not to be an easy task. The design implemented the design 

ideas generated by the children and the requirements gathered from observation, which was 

easy to carry out. Designing many and different activities to keep the children concentrated 

and motivated resulted to be a challenging task for the researcher. Only user testing will tell if 

the design was successful or not. 

The researcher learned also other practical skills like creating wireframes, using Balsamiq 

Mockups, and using Microsoft Excel in a more detailed and skilful way, which are extremely 

valuable skills to develop in the field of Human-Computer Interaction. 

6.7 What could be done differently? 

This project failed to deliver the low-fidelity prototype because the design session was 

terminated earlier than planned, due to the children becoming tired and non participatory. 

The games session was run on Monday afternoon, while the design session was run on 

Thursday afternoon of the same week. It would have been better organise both sessions on 

Mondays afternoon, one week apart. Children are more relaxed at the beginning of the week, 

and they get more and more tired toward the end of the week. This was not possible due to 

the school term finishing. 

Another possible cause for the design session finishing early is that the researcher presented 

the children a white A3 paper and colouring pens too early, at the beginning of the session. 
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The children immediately wanted to draw, and this kept them distracted from thinking about 

possible design ideas. On reflection, it would have been preferable to give the papers and pens 

to the children after they had generated the four design ideas. 

Although all four children who participated to the design session were attending the same 

class, their ages were different. C4 was only 4 years old at time when the project was carried 

out. The other three children were 5 years old. One year of difference in younger children 

makes a big difference in their personality and development. C4 was quieter than the others 

and didn’t contribute as much to the session. It would have been preferable to work with 

children of the same age.  

6.8 Future work 

The project ended at the first iteration of the design process. The first version of the 

wireframes were created and evaluated by an expert.  The next step will be to implement the 

suggested changes emerging from the evaluation, and use the wireframe as prototype for user 

testing. 

Ideally, the researcher would like to implement the design, have the iPad application 

developed and submit it to iTunes AppStore. To do this, she has to source a graphic designer to 

create the graphics, a native English speaker to correctly pronounce the name and sound of 

each letter, and a programmer who can code iOS applications. Further user testing is required 

before publishing the final version of the iPad application to iTunes. 

6.9 Conclusions 

“It's not easy for an adult to step into a child's world, and likewise it is not easy for a child to 

step into an adult's world" by Allison Druin. 

This is the perfect quote to end this project. Children have preferences, likes, and dislikes, 

needs and wants, which are different from adults. It is important to include them in the design 

process of technology to facilitate usability, improvements, creativity and innovation. It is 

important to involve them in a relevant and useful way. 

This project proved that working with young children is not easy. They are very enthusiastic 

but also get distracted very easily. They cannot concentrate for a very long period and lots of 
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tasks and activities need to be organised to keep them motivated. Due to their school and 

family commitments, it is not always possible to work with them for a long period of time. 

Designers and researchers need to make the most of the children’s available time. Sessions 

need to be well planned, unexpected events can happen and the planned work should be 

changed accordingly.   

Unfortunately, the post-design session questionnaire, discussed in Section 3.4.3, was not 

carried out. The aim of the questionnaire was to understand the children’s overall experience 

of being a design partner. It has been proven many times that it is important to include 

children in the design process, but it would be interesting to investigate the impact of design 

processes on children. Do young children benefit from being design partners? This is the 

research question for a possible future research project.  
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