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Abstract (10-20 lines) summarising the content and results presented in the deliverable: 
This report presents a framework for the evaluation of interactive products with children and 
describes how to carry out evaluations with children, the use of standard and specialist 
methods and gives practical advice on managing evaluation sessions. 
The framework that is presented considers children as players, learners and users of 
technology and promotes the idea that developers of interactive products for children need to 
understand the goals of the children and the goals of the product in order to evaluate them to 
effect and to drive up the best design of usable technologies for children.  The framework 
proposes a usability engineering influenced approach where the developer identifies the; 
‘aims’ of the product and then evaluates progress towards those aims whilst also testing 
specific interface and interaction features that are not well understood. 
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Specification for the JamMo ch_usability Framework  
 

Introduction  
The purpose of this document is to outline a framework for the usability evaluation of the JamMo 
product range.  The proposed framework is both specific and generalisable.  Although designed for 
the UMSIC project, the framework can be adapted for use in other EU projects where the aim of the 
technology is to provide a fun but educative product for children. 
 
The specific nature of the JamMo product means that the evaluation methods used will have to take 
the following issues into account: 
 
Users 

�x�� Primary users will be children, aged between 3 and 12.  Secondary users will be teachers, 
and researchers using the tool for gathering data on usage. 

�x�� The children may be in any country in the EU, particularly including (but not necessarily 
limited to) Finland, the UK, Greece, Switzerland, Germany, and France. 

�x�� Primary users may be expected to be newly immigrant children, or those who are non-native 
speakers of their country’s language. 

�x�� Children may have special educational needs, such as support for ADHD and other 
behavioural conditions. 

�x�� It is presumed that most interaction will take place with a single user on each device 
(although more than one device may be connected together). 

 
Where it will be used 

�x�� The majority of usage is intended to be in a classroom environment. This means it may be 
noisy, have distractions, have limited access to power sources, and other constraints. 

�x�� Users should have the ability to use the application from home. This means the device needs 
to accurately link a user to the content they have created (i.e. allow a user to see their 
profile, but no others). 

 
Technology 

�x�� The application is designed to work on a Nokia N900. This means that it will use touch-
screen interaction with a finger or stylus, on a 3.5-inch screen.  

�x�� Additional materials will also be available on an associated website. 
 
The report is structured as follows; the section immediately following this introduction takes an 
historical view of evaluation of interactive technologies and highlights the key paradigms that 
influence how interactive technology is evaluated.  In this section the term ‘usability evaluation’ is 
unpicked.  This section is followed by a review of evaluation studies that have been shown to yield 
results in studies of children’s interactive products, in studies of mobile products and in the specific 
area of children’s mobile products.  The focus in this section is on the methods that have been 
employed rather than on the results from the studies.  Finally, the document presents a framework – 
a way forward – for the evaluation of the UMSIC product range.    
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Section 1: Evaluating Interactive Products  
The ‘science’ of evaluating interactive products for fitness for purpose, if indeed it is a science, 
came from the early work of the human factors and ergonomics movements that arose from the 
automation of office environments.  Much of the interest came from the advent of the ‘workstation’ 
as this was a new technology that demanded some attention.   The introduction of ‘VDT’s (visual 
display terminals) into offices was seen as a revolutionary act and, as there was some opposition to 
this technology, the promoters of the technologies had to find ways of emphasising their good 
points.   
 
As workstations were placed in workplaces, two concerns emerged.  The first was a concern with 
the functionality of the new technology.  Questions were asked about whether, if at all, the new 
technology was as ‘good’ as the technology that it was replacing.  There was a suggestion that if the 
output from the technology could be measured and perhaps compared with the old technology than 
that would convince more people to take up the new technology and would leave the users feeling 
that they could be more efficient.  Alongside this, there was also a concern with the user experience 
(the comfort and well being of the human user), questions were asked about the safety of the 
technology and the effect of the technology on the users posture, eyesight, and general well being. 
 
Three key things arose from this concern: the word ‘usability’ came into being and became a word 
that would from that point on be used as a byword for quality in interactive technologies, there was 
the publication of an ISO standard for the design of visual display terminals (begun in 1980) that 
would dictate design, and there was a move by the human factors and HCI community to design 
tests by which technologies of this kind could be evaluated.  The first two of these innovations are 
discussed in the next paragraph, the third is treated in a separate paragraph due to its particular 
relevance to the discussion that follows on evaluation of mobile technologies for children. 

Usability and Standards  
Usability was defined in the ISO 9241 –11 (1998) standard as the: 

“Extent to which a product can be used by specified users to achieve specified goals 
with effectiveness, efficiency and satisfaction in a specified context of use.” [21] 

The ISO 9241 – 11 standard includes five annexes which comprise: an example of how to specify 
the context of use; examples of usability measures; an example of a usability requirements 
specification; relationship to other international standards; and a bibliography. After this standard, 
other standards followed including ISO/IEC TR 9126 which, in parts 2 and 3 provides criteria for 
the evaluation of user interfaces (ISO/IEC 9126 parts 2 and 3) and in Part 4 (2004) contains 
examples of metrics for effectiveness, productivity, safety and satisfaction, and ISO 20282: Ease of 
operation of everyday products that specifies test methods (CD TS:2005) for measuring the ease of 
operation of public walk up and use products and of everyday consumer products.  In 2006, ISO 
25062: Common Industry Format for Usability Test Reports (2006) specified a format for 
documenting summative (those carried out at the end of a design process once the product is 
completed) usability test reports for use in contractual situations.   
 
The human computer interaction and human factors communities have both spent time wrestling 
with the word and the definitions of usability.  Whilst standards were being developed for usability 
testing and for usability reports, academics from these disciplines were testing the suggested metrics 
and also devising new metrics and measures and evaluating the efficacy of these things.  Academic 
criticism has largely targeted the early ISO 9241-11 standard and has focussed on its component 
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parts.  In the 2000 paper entitled ‘Measuring Usability: Are Effectiveness, Efficiency, and 
Satisfaction Really Correlated?’ Frøkjær et al reviewed 19 published CHI papers (CHI being the 
premier HCI conference), between 1997 and 1999 and found that the three usability measures of 
effectiveness, efficiency and satisfaction were only weakly correlated and concluded that in most 
cases when testing usability it was necessary to 

a) Find a way to measure all three aspects 
b) Understand that the measurement of effectiveness relies on the ability to be able to measure 

the outcome of a user’s interaction (hence users might be important) 
c) Realise that in some instances, one of the three might be more important than the others and 

only trained evaluators would know which measure to focus on.  [17] 
Whilst the narrow view of usability is discussed and debated, there is a separate debate in academia 
about what is included in usability and what might also need to be considered as a facet of usability.  
In 2004, John Carroll urged researchers to look beyond usability in its narrow form and take a 
broader view considering accessibility, fun and safety as additional aspects to be evaluated. [9] 
 

Usability Evaluation Methods (UEMs)  
Generally concerned with the narrow definition of usability, but more recently embracing Carroll’s 
wider view, the HCI community has spent considerable resources on developing, refining and 
testing methods to measure usability.  Collectively, these methods are referred to as Usability 
Evaluation Methods (UEMs).   
 
There are many ways of classifying UEMs, one common way is to divide the methods into two 
groups – those that do not use users and those that do.  In the classic paper on UEMs by Gray and 
Salzman (1998), [18] this is the division used with the methods being divided into ‘Analytic’ – 
which include techniques such as Heuristic Evaluation [33], Cognitive Walkthrough  [26], [45], 
guidelines (e.g.,[43]) and GOMS [8], and ‘Empirical’ which include a wide range of methods and 
procedures that are often referred to simply as user testing (and often abbreviated to UTMs).  Think 
Aloud [5] is one method that falls into this latter category.  In the following section, with the exception 
of GOMS which is a complex model based method and seldom used, these ‘classic’ evaluation methods are 
briefly described. 

Analytic: Expert -based Methods  

It is worth noting that non-user based methods actually generally developed later than user based 
methods.  The move towards non-user based methods began in earnest in the 1990s when many 
developers explored other methods in an attempt to bring down the cost and time requirements of 
traditional usability testing. In addition, because usability testing typically occurred late in the 
design process, developers were motivated to look at methods that could be used earlier when often 
only an immature design was available.  Analytic, expert-based inspection methods were one 
response to this need and these rapidly grew in popularity.    

Heuristic Evaluation  

Initially described by [33], [31, 32] a heuristic evaluation (HE) is an inspection method that uses a 
list of heuristics to assist in the examination of an interface.  A HE can be applied to a fully 
functional product or to simple paper mock-ups.  The heuristics used are guidelines for design and 
the inspector of the interface is expected to look at the interface, possibly using a scenario, and 
identify situations of features that ‘violate’ or break the heuristics.  The experience of the inspector 
can have an effect on the findings.  An example of a heuristic is ‘help users recover from errors’.  
There are many published heuristic sets; the most widely used are those by Nielsen in 1994 [31].  
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To carry out a HE, it is usual to have a small group of evaluators, each investigates the interface and 
then the group come together to merge their results and agree on a set of problems.  For each 
problem found the inspection team allocate a severity rating between 0 and 4 where 0 is not really a 
problem at all and 4 is a usability catastrophe.    
 

Cognitive Walkthrough  

Cognitive Walkthrough (CW) is another inspection method.  This was devised by [26], [35] [45] 
and is devised to enable computer professionals to detect usability problems in a user interface 
based on a detailed specification document, screen mock-ups, or a running system. A cognitive 
walkthrough is generally thought to be better than a heuristic evaluation for detecting problems in 
the navigation and organization of an interface.  As with a HE, a CW is usually performed by a 
group of inspectors but it lends itself well to a group discussion so does not need, although can have 
(and was originally intended to have) individuals working alone.  CW is based on a cognitive theory 
of exploratory learning.  A CW is carried out in two phases, the first phase is a preparation phase in which 
the evaluator describes a typical user, selects tasks that will be evaluated and constructs what is 
considered to be a correct action sequence for carrying out that task.  Thus, the user may be a child 
aged nine with average IQ, he may want to make and record a song – the evaluator specifies the 
correct sequence of actions for this task with this user.  In the second execution or inspection phase, 
the evaluator asks these questions for each ‘action’ in the task: (1) Will the user try to achieve the 
right effect? (2) Will the user notice that the correct action is available? (3) Will the user associate 
the correct action with the effect trying to be achieved? (4) If the correct action is performed, will 
the user see that progress is being made toward solution of the task? The evaluator decides whether 
each question leads to success or failure. In case of failure a usability problem has been detected.  
 

Guideline Reviews  

In what is generally termed a Guideline Review, a set of guidelines is used and an evaluator tests 
the interface against this set.  The most well known work in this area was by Smith and Mosier, 
who created 944 guidelines for user interface design [43].  In their description of the guideline 
review method, the systems analysts and human factors experts are expected to ‘tailor’ the list of 
944 guidelines (that is to say reduce it) for the specific application being evaluated.   In doing this 
tailoring, the experts will identify which guidelines matter and determine which should be applied. 
Smith and Mosier stress in their explanations of the method that guidelines cannot take the place of 
experience and emphasize that user testing is still needed.  There are many sets of guidelines 
including those by ETSI for children’s interfaces [11]; problems in guideline reviews include bias in 
the tailoring of any list and doubts about the credibility and application of the guidelines which are 
being used.  A classic example is the guideline that font sizes should be 12 or more – clearly not 
applicable in mobile contexts.   

Formal Usability Inspections  

In brief, a formal usability inspection is a review of tasks a user completes while using the product 
[23]. An inspection team is created that typically includes design engineers, usability engineers and 
customer (client) support engineers.  In some cases customers and or users can also participate.   
The purpose of the inspection is to evaluate a product from the user's perspective, and find and fix 
usability concerns, and in so doing, improve the ease of use of the product.  The process begins with 
a planning phase during which the team is assembled and a package that includes user profiles 
(sometimes as personas), task scenarios, and the prototype or product being evaluated is prepared.  
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Then, when the inspection is ready to go live, the facilitator distributes the inspection packets to 
inspectors who each take the role of users (as specified in the user profiles) and try to perform the 
tasks that have been specified.  It is important to note that in this method, the success of the method 
is partly determined by the ability of the inspectors to take on these user roles.  During the review 
the inspectors note any usability concerns.  Once all the inspectors have done their individual work, 
the team walks through the same tasks and the usability problems each person found are logged in a 
central place.  After this, solutions meetings are held to brainstorm and propose solutions.   

Empir ical: Testing with Users  

 
Since the 1980s, what are sometimes referred to as ‘laboratory usability tests’ have been the 
primary UEM for examining interfaces.  Typical laboratory tests involve user performance testing 
to evaluate speed, accuracy, and errors and often incorporate subjective evaluations from users that 
can inform developers of user opinions.  User-based evaluation methods include verbal protocols 
[15] critical incident reporting [41] and user satisfaction ratings [10]. 

Verbal Protocols: Thinking -aloud study (TA)  

Think Aloud is a verbal protocol that is widely used both early and late in the development cycle 
[14].  It can be used in a laboratory or used in the field.  The underlying principle is that it involves 
an evaluator and a small number of users (It is generally held that at least 4-5 users are necessary to 
detect the majority of the problems in a system, but the necessary number of users varies 
considerably with the aim of the test and the complexity and quality of the system (see [26].) who 
think out loud (verbalise) while solving tasks using the system that is being tested.  The evaluator 
observes the testers and listens to what they are saying.  To carry out a think aloud test the evaluator 
first selects appropriate tasks for the users to carry out then prepares the test environment.  Once 
users are recruited to the test, the evaluator explains the procedure, manages the test and once all is 
done, he or she debriefs the user.  In some cases a variation of think aloud, known as retrospective 
think aloud, is used.  In retrospective think aloud the user does not verbalise during the test but is 
recorded, using video, carrying out the tasks and is then asked to comment on the video as it is 
played back to him /her.  One problem with traditional think aloud is that the user has to be taught 
to think aloud as it is an unnatural activity.  In complex interactions users often fail to verbalise as 
all their attention is on the task in hand.   
 

Critical Incident Reporting  

 
Critical incident reporting is a method that allows users to be involved but does not require a 
laboratory usability test.  It was originally designed as a method for gathering usability information 
in a remote way and was especially well suited to web based applications [12].  Using a method 
similar to the Microsoft Windows ‘Send Error Report’, an application can be designed to allow 
critical incident reporting by having an error notification system built in.  The assumption is that the 
user will fill in a report and submit it to the technical team.  In some cases users are asked to add 
severity ratings for the problems they find.  Systems can be set up that automatically report 
problems, they can allow problems to be reported in an anonymous way and can also be designed to 
offer help as well as reporting.    

User Satisfaction Ratings  
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A major advantage of involving users in usability evaluations is that users can be asked to report 
satisfaction with the product under examination [10].  The traditional methods for getting this 
information are the use of survey methods and /or focus groups.  In survey methods either 
interviews or questionnaires are used and users respond to pre-defined questions, often using Likert 
style ratings.  In a focus group, satisfaction is gathered in a more informal way and users may 
discuss the difficulties they had with an interface whilst also giving some sense of their opinions.   
 

Selecting UEMs  

 
Given that there is such a range of usability evaluation methods, the challenge facing an individual 
who is wanting to somehow measure usability is to decide which methods are the best to use.  At 
the lowest level of consideration, it is always better to do any usability evaluation than none but 
choosing the wrong methods can be wasteful.  As Gray wrote ‘In the cause of usability, doing 
something is almost always better than doing nothing. However, for HCI practitioners, making 
choices based on misleading or erroneous claims can be detrimental-compromising the quality and 
integrity of the evaluation, incurring unnecessary costs, or undermining the practitioner's 
credibility within the design team.’[18]    
 
One choice may be to decide what the evaluation method is intending to unearth.  There is, in this 
regard, a difference between analytic and empirical methods.  Analytic UEMs typically examine 
intrinsic features and attempt to make predictions concerning payoff performance. Empirical UEMs 
typically generally measure payoff performance directly (e.g., speed, number of errors, learning 
time, etc.). When an empirical UEM is used to compare the usability of two different interfaces on 
some measure(s) of usability (e.g., time to complete a series of tasks) the results are clear and 
unambiguous: The faster system is the more usable (by that criterion for usability). Problems can 
arise when the outcomes of empirical and analytic UEMs are viewed as equivalent, for example 
where empirical UEMs are used to identify intrinsic features that cause an observed payoff 
problem. Empirical UEMs can identify problems, but care must be taken to isolate and identify the 
feature that caused the problem.  
 
Academic literature has also examined the efficacy of different evaluation methods.  The seminal 
paper in this area is that by [22] which compared four methods: heuristic evaluation, cognitive 
walkthroughs, use of guidelines, and user testing. The criteria used to evaluate the methods were 

(1) their ability to detect interface problems, 
(2) who could use them, and  
(3) how much effort was involved to use them.  

In choosing an evaluation method the evaluator has to be clear about what his or her ‘goals’ are for 
the evaluation.  An evaluation may be planned to discover the usability problems in a system – i.e. 
to unearth problems, another may want to see how easy a system is to learn when it is first given to 
users, a third evaluation may want to discover what the users like and dislike in the product.  Each 
of these different goals needs a different approach. 
 
Another important factor in choosing an evaluation method relates to resources.  The evaluator 
needs to carefully consider the resources that are available in terms of people, expertise, users, 
technology, and time.  Carrying out a CW evaluation, for instance, needs an expert in carrying out 
CW evaluations, doing a think aloud needs users, a user test might need several items of technology 
– all these things have to be taken into account. 
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There is an ethical consideration in the choice of an evaluation method.  It is not acceptable to put 
users (who are people) under undue strain or into an uncomfortable situation on account of a 
usability test.  Thus, where products are known to be difficult to use or where the product may 
cause stress to users, a user test becomes infeasible.  Evaluators need to be sure that any study they 
do is ethically sound. 
 
Finally, there are considerations to be made associated with the ‘maturity’ of the product.  A 
product typically has a lifecycle that moves from initial design through prototype to final product 
(as shown in Figure 1).  At each of these stages the evaluation requirements are different.   
  

 
Figure 1- Iterative Design Process ([24] ) 

In stage 1 (design) evaluation is replaced by the use of design guidelines, during prototype 
development evaluation tends to focus on finding problems and then, at the end of development, a 
summative evaluation is used to produce a report of performance.  This final evaluation should 
generally be focussed on reporting the extent to which the technology meets the users needs rather 
than on discovering problems. 

Section 2: Published Related Work  
There are many many papers outlining and detailing the use of traditional and the use of novel 
usability evaluation methods.  The traditional methods, used with adult users in desktop contexts 
are worth reading about but, given the specific focus of the UMSIC project, which is on children 
and mobile technology, the review here deliberately ignores the work that would fall into that 
category and instead looks at studies of UEMs with children’s technologies with a specific focus on 
those methods that suit mobile environments. 

Evaluating Children’s Interactive Products  
As regards analytic (non- user) methods, the methods that can be used for children’s interfaces do 
not widely differ from those that can be used with adults.  Heuristic evaluations, cognitive 
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walkthroughs, guidelines testing and formal reviews have all been used in instances of children’s 
technologies but most of these need a small adaptation.  In the case of heuristics, it seems 
reasonable to consider that the needs from children from an interface may be different than the 
needs from adults and so, whereas the heuristic sets from Nielsen and others can be used, heuristic 
sets that cover a wider definition of usability, for instance the inclusion of fun, seem to be better 
suited.  One method that has been used to effect in several studies with children’s technologies is 
the SEEM inspection method [2].  This method combines what is known about design for fun (see 
[27] with what is known about good interface design in a series of questions that are asked at each 
stage of an interface evaluation.  To a certain extent, SEEM bridges the space between cognitive 
walkthroughs and heuristic evaluations by enabling a walk through a product with guideline based 
questioning.  One problem with guideline based testing of children’s interfaces is the significant 
uncertainty that surrounds the efficacy of guidelines.  Guidelines have a bad enough reputation 
when applied to interfaces for adults and those that exist for children’s technologies, being more 
recent and less examined, inherit all the bad vibes but in a more critical way.  As for formal 
inspections, the major problem in carrying out these inspections is that the inspectors have to 
assume the role of users.  It is often very difficult to find individuals who can ‘act’ like children but, 
interestingly, one population well suited to this is that teacher population.  More so than any other 
adult, a teacher of a class of children is able to predict how children will approach a task and can 
often shed a huge insight into the way children think [34].  Parents can also act as expert 
informants, but potentially with rather more bias than teachers.  The Parent Evaluator method [28] 
uses this approach.   
 
As regards usability testing with children, the classic text on evaluating children’s interactive 
products is [30].  Whilst briefly considering analytic methods, this book primarily focuses on the 
discussion and description of novel methods that can be used with children and suggests adaptations 
to adult oriented methods that have been tested in the field.   Three of the key contributions from 
that book are revisited here as they are especially relevant to the evaluation of the JamMo product 
range.  These are, the organisation of user testing sessions with children (see also [40]), the 
adaptations needed to Think aloud for usability testing for children ([29]) and the use of the Fun 
Toolkit for the gathering ‘satisfaction ratings’ from children [38]. 

Organising Us ability Tests with Children  
 
Organising usability tests with children it is essential to plan well in advance, cover every possible 
angle and be diligent with the use of the children’s time.  The ChiCI group at UCLan have 
successfully modelled a method for fast track usability evaluations with children [40] where a 
classroom of children are occupied on several activities at the same time this allowing as many 
children as possible to use the product that is being evaluated.  Three chapters of the book [30] are 
dedicated to the practical organisation of such sessions; a summary of good practice is given here 
but this is no substitute for reading the fuller text. 
 
Guidelines for evaluating with children 

�x�� Where possible, try to make sure everyone in the class gets to ‘have a go’ with the 
technology, even if data cannot be collected from all participants. 

�x�� Child users, like other study participants, should be treated as volunteers to the study – make 
sure they know they can stop if they want to. 

�x�� Make it clear that there is no ‘wrong answer’, and that it is the technology (or method etc) 
that is being tested, not the children. 

�x�� Give children tasks appropriate to their age (e.g. no long written responses for young 
children). 
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�x�� Make sure all children are thanked at the end of a usability session 
�x�� Where possible discuss the procedures with the teachers before the usability test to minimise 

last minute problems 
�x�� Always bring EVERYTHING you might need to a school – including extension leads and 

batteries. 
�x�� Plan meticulously so that the validity of the data is preserved 
�x�� After the evaluation remove any identifying detail from the children’s responses and ensure 

all data is kept safe 
�x�� Keep reports on evaluation sessions so that there is an audit trail. 

 
In general children enjoy looking at new technologies and tend to be very enthusiastic.  Where 
evaluations are being carried out there is generally a need to gather some data in addition to log data 
of mistakes and interface behaviours.   

Getting Children to Verbalise (Think Aloud)  
 
The terms verbalisation data, verbal protocol and verbal data are used interchangeably to refer to a 
record of things testers say during usability testing.  Verbalisation data can indicate the feelings and 
thoughts of the child and can help capture the mental processes of the child during testing.   
Children find traditional think aloud hard to perform as they have difficulties expressing their 
thinking due to their limited language skills, the extra cognitive load can distract from the task, 
shyness towards adults can limit conversation of any kind, children typically expect adults to ask 
questions of them rather than listen to comments, and children don’t want to be seen to be making 
;mistakes; so are hesitant about appearing ‘stuck’.  Over a decade ago, Hanna, Risden and 
Alexander [19] published a set of guidelines regarding testing with children based on their practical 
experiences at Microsoft and suggested that children had to be around 13-14 to think-aloud; 
nowadays, this is considered to be a very conservative estimate and studies have shown that 
younger children are also capable of thinking aloud.  More recent studies on usability testing with 
children [3], [13] indicate that think aloud can be used with children as young as seven, provided a 
more relaxed and dialogical form of think-aloud is adopted.  Methods that assist in think aloud 
include making the experience group based, giving an example of what think aloud is and the 
provision of some warm up tasks (see [15]).  
 

The Picture Cards Method  

The picture cards method [4] is a method for obtaining verbalisation data from younger children for 
who traditional think aloud may be too complex.  In this method cards are given to the children and 
they use these to express their feelongs during use of an interface.  A sample set of cards is shown 
in Figure 2.  During the testing session children are asked to place a card in a box, every time they 
experience the corresponding feeling during the interaction. If the administrator does not understand 
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why a particular card is used, he or she can ask the child for an explanation.  

 
Figure 2 The Illustrations used in the Picture Cards Method [4]  

 
The illustrations represent the following eight categories of verbalisations the administrator may 
wish the children to make in order to evaluate a game: 

�x�� The game is boring, because it is too easy. 
�x�� The game is difficult to use because the child does not know or understand what to do. 
�x�� The child enjoys himself/herself and experiences something as fun. 
�x�� The child finds carrying out an action as too difficult, even though they know what to do. 
�x�� The child finds something takes too long. 
�x�� The child finds an aspect of the product as childish. 
�x�� The child finds something as silly or strange, when it is intended to appeal to the fantasy of 

older children. 
�x�� The child finds something as scary, when it is intended to appeal to the fantasy of older 

children. 
The categories of verbalisation solicited with the cards were selected to correspond to the types of 
problems one could associate with ease of use and with fun, based on the task-action cycle of 
Norman and the four aspects of fun in computer games by [27].   
 

Peer Tutoring  

Peer tutoring is another verbalisation method based on the idea that one child teaches another child 
how to use the software being evaluated in a social context familiar to them ([20]).  The method has 
been specifically designed for testing purposes of interactive products with children. The peer 
tutoring is based on observing whether children are able and willing to teach other children to use 
the product that is being evaluated. In addition, the method provides information on how children 
use the system and how they communicate about the product. The peer tutoring approach involves 
at least one tutor, a tutee, and a test supervisor who guides the collaboration.   The peer tutoring 
process usually consists of four phases: (1) the introduction of the test setup and of the tutor-tutee 
roles to testers, (2) the training of the tutors, (3) tutors teaching the tutees, and (4) final interview.  
Peer tutoring provides us with information about the learnability and teachablity of the system and 
what kind of instructions children use when teaching one another.  

Asking Children about Interfaces  
 
Asking children about technologies is a commonly used method for evaluation, especially where 
opinions or some measure of experience is required.  Determining what children think about 



 13

technologies can give insights into software appeal and can provide a designer or developer with 
feedback as well as with a very useful endorsement of a product.  Many academic papers, especially 
design papers, use the opinions of end users as an indication of value or worth.   Collecting 
children’s opinions is not always straightforward and there are several known hurdles that need to 
be overcome if the opinions that are gathered are to have real value.  Where opinions are elicited by 
questioning, an area of concern is the degree to which the child understands the question being 
asked. Answering questions in complex as not only does the child need to understand and interpret 
the question being asked, retrieving relevant information from memory, and integrating this 
information into a summarised judgment, in most cases the child then has to code the answer in 
some way, typically using rating scales.  .Researchers often discuss the importance of the question-
answer process in determining the reliability of responses provided by children in surveys [7].  
 
Factors that impact on question answering include developmental effects (the child may be too 
young to understand); language (the child may not have the words needed), reading age (the child 
might be unable to read the question), and motor abilities (the child may be unable to write neatly 
enough), as well as temperamental effects including confidence, self-belief and the desire to please.   
Another factor, especially evident in surveys where respondents are being asked to pass attitudinal 
judgments [25], is the degree to which the respondent satisfices or optimises his or her answers.   
For validity in a survey, optimising is the preferred process.  Optimising occurs when a survey 
respondent goes thoughtfully and carefully through all three or four stages of the question and 
answer sequence.  Thus, the respondent will ensure that he or she understands what the question is 
really about, will take care to retrieve an appropriate answer, will think about how the response 
should be articulated in order to make it clear what he or she is thinking, and, where there is a rating 
to apply, will carefully consider where on the rating scale each answer should be placed.   
Satisficing is a midway approach (less good than optimising but better than guessing!) and occurs 
when a respondent gives more or less superficial responses that generally appear reasonable or 
acceptable, but without having so carefully gone through all the steps involved in the question-
answer process.  Satisficing is not to do with guessing answers or choosing random responses, it is 
to do with picking a suitable answer.  The degree or level of satisficing is known to be related to the 
motivation of the respondent, the difficulties of the task, and the cognitive abilities of the 
respondent [6].  Especially because of motivation and cognitive maturity, it is the case that children 
are prone to satisficing - they find survey participation difficult and often lack the abilities to 
articulate answers or to fully understand the questions.   
 
As well as there being concerns with children’s responses to questions given at a moment in time, 
there are also concerns about the stability of these responses over time, both of these concerns affect 
the reliability of self-reported data from children.  It is generally considered that all that can be 
elicited from a survey is a general feel for a product or a concept with a particular group of children 
at a particular time, e.g. [44].   This is not especially good news for researchers hoping to evaluate 
user experience with children, but there is some comfort in that, in HCI work, the reliability of 
responses is generally not critical (as could be the case where a child is being interviewed as part of 
a criminal investigation).   

The Fun Toolkit  

Given the general difficulties of surveying children, there are several useful approaches that can be 
taken to make the process more valuable and at least satisfactory for all the parties.   One of these is 
to use specially designed tools that fit the task of evaluating user experience for children [1], [19].  
These tools may be easy to use but because they are relatively novel, they may be unreliable and 
may be used inappropriately.  The fun toolkit is a selection of three tools that have been designed to 
gather opinions from children about interactive technology.   They use only essential language, lend 
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themselves well to the use of pictures and gluing and sticking for input, they are fun and attractive, 
and they reduce some of the effects of satisficing.   

The Smileyometer (shown in Figure 3) is a discrete visual analogue scale (VAS).  Research has 
shown that children aged around seven and over can use these VAS effectively and so, for the Fun 
Toolkit, this was an obvious choice of tool to consider [42].  In validations of the Smileyometer, 
studies by the authors and others have shown VAS to be useful for considerably younger children 
than was previously reported, but it should also be noted that when these scales are used to elicit 
opinions about software or hardware products, younger children are inclined to almost always 
indicate the highest score on the scale [39].   
During use children are asked to tick one face.  This makes it a very easy tool for the children, but it 
also includes textual information to improve the validity.  The Smileyometer can be easily coded; it 
is common to apportion scores of 1 to 5 for the different faces; if used in this way.  

 
Figure 3 The Smileyometer 

The Smileyometer has been used in many studies to rate experienced but also anticipated fun; in the 
latter case the child is asked, before an experience, to tick a face according to ‘How much fun will it 
be?’   In many evaluation studies, the desire is not to carry out an isolated evaluation but to rank a 
series of connected or competing activities or technologies.  These comparative evaluations can 
help the evaluator determine which may be more appealing or which may be least fun.  Repeated 
instances of the Smileyometer can be used but the Fun-Sorter, a variation on a repertory grid test 
[16], can be useful in this context.   The Fun-Sorter (shown in Figure 4) has one or more constructs 
and a divided line (or table) that has as many spaces in it as there are activities to be compared.  The 
children either write the activities in the spaces, or for younger children, picture cards can be made 
and placed on the empty grid.   

 
Figure 4 A completed Fun sorter 

The attractiveness of the Fun-Sorter, over repeated use of the Smileyometer or the Fun-Sorter is that 
it forces the children to rank the items or activities in order.  Where the Smileyometer has been used 



 15

for comparative studies, the tendency of children to give maximum ratings to products inevitably 
makes it difficult to see which item, from a set of four, is the least fun.   

The ‘Again–Again’ tool (see Figure 5) can also be used to compare activities / events.  This table 
lists some activities or instances on the left hand side, and has three columns headed Yes, Maybe, 
and No.   

 

Figure 5 Part of an Again Again table 

The child ticks either yes, maybe or no for each activity, having in each case considered the 
question ‘Would you like to do this again?’ The background to this is that, for most children, a fun 
activity would be wanted to be repeated! 

Section 3: The Ch -usability Framework  
We define here the word ch-usability to be the aspects that render an interactive product that is 
designed for children, to be ‘more than usable’ for children.  Usability, as hinted at above, is an 
unsatisfactory term for describing artefacts for children - these artefacts will, in general, need to be 
more than efficient, more than effective, and certainly more than satisfying.  In the following 
section, the discussion goes back initially to a discussion of design for children and returns to the 
space where an item is specified in order that a discussion of the goals of the artefact can be 
understood and articulated.  Having identified the goals for a product, the term ch-usability is 
defined and then a framework for evaluation that ensures compliance to this definition of ch-
usability is proposed.  In the final subsection, the ch-usabilty framework is applied to the JamMo 
product range and the evaluation strategy for the JamMo product range is described. 

The PLU Model  
 
The PLU model assists in understanding and defining how children interact with technology.  This 
model defines three different relationships that children have with interactive products which map, 
in an approximate way to the three genres of interactive technology.  In the PLU model, which was 
first described in [37], children are described as players, learners or users and the technologies are 
described as entertainment, education and enabling.   The relationship of child to technology assists 
in considering how the interactive product might later be evaluated.   

�x�� Children as Players - In this relationship, the child sees the interactive product as a 
plaything; to satisfy its purpose the product must amuse or entertain the child. 

�x�� Children as Learners - The interactive product is seen as a substitute school or a 
teacher; it is expected to instruct , challenge, and reward. 

�x�� Children as Users - Here, the child sees the interactive product as a tool; for the 
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product to be useful it must enable the child and make things easier to do. 

Of interest is the mapping of the child’s purpose to the features of the technology.   

In the PLU model, described below, a product can be mapped and a child’s purpose can be mapped, 
in a three dimensional space and, the distance between these mappings can, to some extent, predict 
a mismatch between the technology and the purpose.  This is shown in Figure 6. 

Another use of the PLU model is to assist in the choices of evaluation constructs.  Thus, products 
intended for learning might need to be evaluated for learning, those intended for fun should be 
evaluated for fun.   

 
 

 
Figure 6 The PLU model 

 

In Figure 6, if A represents a child’s purpose, to learn a little while having fun, then if the product 
being used by the child is positioned at B, i.e. is generally designed to assist the child to carry out a 
functional task, the distance between these two is quite large and it can be expected that it will not 
be a satisfying interaction.   This mismatch between purpose and product can lead to interesting 
results in evaluations.  It is always better to have the children expect roughly what they get!   The 
next section expands on this problem. 

Interactive Technology and Evaluation Studies  
In carrying out evaluations of technology with children it is worth understanding how children 
differ from adults in the way they use technology. It is certainly true that adults also use technology 
for the purpose of play, for learning and for use, and adult technology is similarly designed for these 
same three purposes, but there are differences in the way children interact. 

As well as being a different size, shape and age to the adults that surround them, and in addition to 
having different learning and skills and emotional maturity children come to interactive technology 
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not just the same as young adults.  Marc Prensky [36] coined the term ‘digital natives’ to describe 
how children have been born into an interactive world that adults have generally had to settle into.  

As regards play, when children play they generally also learn.  Play is essential to learning for 
children but play is also very natural to children and so evaluating the ‘quality’ of play can be 
difficult.  Because children have high levels of imagination, their play can be difficult to discover.   

Learning, like play, comes naturally to children, they expect to have challenges along the way as 
they constantly have to find new things – thus – a challenge in an interface may be less of a problem 
to a child than to an adult.  When children are asked about what they have learned they may not be 
able to answer due to the learning being so embedded in their everyday lives.  Because children are 
curious in learning they often learn things that were unexpected or learn things in a different order 
than was intended.   

As users of technology, children’s needs are constantly changing, one day their hands are too small, 
the next day they are too big!  Whereas technologies for use with adults can sometimes be a little bit 
scratchy due to them being forced on them at the workplace, in general children have more choice 
about what they use and so their motivations for use of technologies are different.  Additionally 
children can expect more from ordinary products than adults and can have very high expectations 
that can be let down.   

These observations are worth remembering during evaluations of interactive products.  The 
relationship between the child and the product needs to be understood if meaning is to be attached 
to the child’s responses and reactions to the technology. 

The ch -usabilty framework  
This is the framework that is proposed for planning and conducting ch-usability evaluations. 

1. Decide what the purpose and/or focus of the product is, both in terms of project goals and PLU. 
(For example is it a game with a little learning, a learning tool that is slightly fun, a tool for disabled 
children that is very efficient, etc). 

a) Are there parts of this (e.g. specific interaction techniques/interface components etc) that present 
a particular challenge? 

2. Identify core users and specialist users. 

a) Are these discreet groups that should be treated separately, or all considered part of the user-
group? 

3. Based on 1) and 2), the project team agree on a PLU weighting that represents this product. (E.g. 
an educational game for normal children might be [P:30%, L:60%, U:10%]; a homework diary for 
ADHD children might be [P:10%; L:10%; U:80%]; a game for pre-school children might be 
[P:60%; L:20% U:20%] and so on.) This could be placed on the graph as a visualisation of this 
weighting. 

4. Decide at what points in the process tests need to be made. 

a) It is expected that the tests will be ‘feature-led’, using throw-away prototypes or existing 
products. The focus and key features identified in stage 1 will be tested individually (for example if 
the product is a tangible game, one test may address the usability of the tangible interaction, one 
may test the fun aspect of the game design, and so on), to lead into the end design of the product.  

b) After testing product components, the project will then enter a prototyping phase, the length of 
which may vary depending on project constraints (e.g. this may involve paper prototypes, then a 
Flash version of the software, then a full implementation without full graphics, and so on; 
alternatively it may be a full implementation with some incomplete features that are added in). 
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c) A ‘final test’ of the finished product should be planned at some point before the end of the 
project, giving time to fix problems (if the purpose of the project is the product development and 
release), or analyse the problems (if the purpose of the project is to research the process). 

5. Based on 3) and 4) and project constraints such as time and availability of users, the evaluations 
can be planned. 

a) For example a focus on usability may mean leaning towards evaluation methods that test this, 
such as inspection methods by experts (usability experts, developmental psychologists etc) and 
user-testing. Evaluating fun is most likely done through user-testing with self-reporting and 
observations. Evaluating learning is most likely best done through expert evaluation by learning 
specialists (e.g. youth workers, teachers, educational psychologists etc). 

 
 
 

 
Figure 7 - the ch-usability framework 

b) Each test in the process (as determined in stage 4) will need to revisit stages 1), 2) and 3), leading 
to different evaluations being chosen here. Each test will need to ask what is the most suitable form 
of evaluation for each test (e.g. in 4a) the usability of a tangible game could be addressed through a 
heuristic evaluation or ergonomic testing of tangible artefacts, whereas the fun aspect might be 
tested through observations). It also needs to be asked as to whether it would be damaging for the 
users to view the product (or component) at each stage, or indeed damaging for the product (e.g. 
aspects that rely on novelty should not be introduced too early, or fun aspects should not be assessed 
if the product is unsafe). 
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c) The final test (4c) should reflect the PLU weighting produced in stage 3. For example, a product 
that is mostly intended to be fun should be mostly evaluated in terms of how fun it is. 

These stages are represented in visual form in the flow diagram in Figure 7.  
 

Application to JamMo  

 
The following is an example of how the JamMo product evaluations could have been planned using 
this framework. (Please note that this is purely for illustration, and the details relating to JamMo are 
not intended to be an accurate portrayal of the product’s needs or events that occurred.) A full 
version would be expected to follow this format but contain more detail. 
 

1. The purpose of this product is a music-making application for children on a mobile device that 
aims for them to learn how to make music while engaging with other users to increase social 
inclusion. 

a) The product needs to address touch-screen interaction, social engagement, text-free interfaces 
and music-making. 

2. Core users are children aged 3-12. These can be divided into age-groups, who will not be 
expected to use the same product – these will be specified as a 3-5 group, a 6-9 group and a 10-12 
group. Core users also include children with ADHD and non-native speakers of their country’s 
language. These cannot be separated, as they will be members of the same schools and so need to 
use the same product, but could be tested separately. Specialist users also include teachers, who will 
have their own version of the product. 

3. The weighting was agreed by the project team as [P:40%; L:15%; U:25%] – the product is 
foremost a game, but needs also to be usable as a music-making tool in music lessons. 

4. Planned tests include a test of music-making games [P:70; L:20; U:10], a test of touch-screen 
interaction [P:5%; L:5%; U:90%] and a test of music teaching tools [P:5%; L:80%; U:15%]. After 
these, a prototype will be built. This prototype will go through 2 iterations that will be tested before 
the final version. The final version will be tested to assess how well this process produced a suitable 
product, and to fix errors before the product is released to schools. 

5. The plan of tests is as follows: 

Test 1: music-making games – this will involve testing the fun of different types of music-making 
games. Children will use a variety of games while verbalising their activities, and then will 
complete a self-reported assessment of the fun level of the games, using the Fun Toolkit. 

Test 2: touch-screen interaction – as the device does not yet exist this will involve expert 
evaluations of the device to be used, based on previous studies with children.  

Test 3: music teaching tools – this will include an assessment of teaching tools by music teachers. 

Prototype test 1: a version of the product will be produced in Flash on a similar device, and will be 
subject to expert evaluation. 

Prototype test 2: a version of the product will be produced on the intended device, and will be 
subject to user testing, using Wizard of Oz techniques for missing features. 

Final test: the product will be user-tested as to how well it fits its proposed weighting [P:40%; 
L:15%; U:25%] – in other words it needs to be mainly fun, but children need to be able to make 
music, and should learn something from it. The evaluations for this will be weighted accordingly. 
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Conclusion  

This document has delivered a ch-usability framework for the evaluation of interactive products for 
children that is portable and extensible and that can be applied in many situations.  The report is a 
work in progress as the framework is at this stage theoretical.   
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